- LOUISIANA —

STUDENT
/= STANDARDS

MATHEMATICS

Proposed Updates to the K-12 Louisiana Student
Standards for Mathematics

This draft of the Louisiana Student Standards for Mathematics includes the recommendations of the Math
content work group. The Proposed Standard column includes any additional language added as underlined
text, and the language of the original standard that was removed is identified with a strikethrough.

Draft Standards for K-5

Kindergarten

Grade Level Expected Foundational Skills

By the end of Kindergarten, mathematically proficient students can reliably use the following skills to engage in grade-appropriate
mathematical tasks. This list does not represent the full depth of learning expected in grade K, but consists of the foundational skills required
by the standards.

Count to 100 by tens and ones,

Read and write numbers 0-20.

Count out 0-20 objects and count groups of objects up to 20.

Count to answer “How many?”

Subitize (i.e., instantly recognize without needing to count individually) groups of images or objects to recognize the quantity.

Compare two numbers between 1 and 20 to identify which is greater or less.
Fluently add and subtract within five.
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Numeracy and Operational Fluency

Current Standard Proposed Standard

K-6E6-A. K.NOF.A: Know number names and the count sequence.

K.CC.A.1: Count to 100 by ones and by tens. KEEAHKEEA2 K.INOF.A.1: Count to 100 by ones and tens (i.e., multiples
of10s 30 40 50, etc) beglnnlng W|th any glven number

K.CC.A.2: Count forward beginning from a given number within

the known sequence (instead of having to begin at 1). :
a. Count forward to 10 and backward from 10 by ones.

b. Count forward to 20 and backward from 20 by ones.

K.CC.A.3: Write numbers from O to 20. Represent a number of KEEA3-K.NOF.A.2: Read, wWhrite, and represent whole numbers from 0O
objects with a written numeral 0-20 (with O representing a to 20Representa-numberof-ebjeets with a written numeral 86-26-{with
count of no objects). Orepresenting-a-count-of-ne-ebjeets)y; objects, or pictures.

K-66-B K.NOF.B.: Count to tell the number of objects.

K.CC.B.4: Understand the relationship between numbers and W—K'NOFB‘S: Unde_rstand the_relqtlons_hlp bet\{vee_n ”“mbefs and
quantities; connect counting to cardinality, with cardinality referring to

quantities; con_nect c_ountl_ng to cardinalis the number that connects the final count number to its quantity of an
a. When counting objects in standard order, say the number entire set
names as they relate to each object in the group, N . . .

. a. When counting objects in standard order, say the number names
demonstrating one-to-one correspOg@8ice. as they relate to each object in the group, demonstrating one-to-one
b. Understand that the last number name said tells the number y ) group. g
of objects counted. The number of objects is the same correspondence. .

- . . b. Understand that the last number name said tells the number of
regardless of their arrangement or the order in which they . . ) .
objects counted (cardinality). The number of objects is the same
were counted. - ) .
. regardless of their arrangement or the order in which they were
c. Understand that each successive number name refers to a counted
quantity that is one larger. c. Understand that each successive number name refers to a

quantity that is one larger, which may include the use of objects or
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Current Standard Proposed Standard

visual representations.

K.CC.B.5: Count to answer “How many?” questions.

a. Count objects up to 20, arranged in a line, a rectangular
array, or a circle.

b. Count objects up to 10 in a scattered configuration.

c. When given a number from 1-20, count out that many objects.

K-G6B-5-K.NOF.B.4: Geuntte-aAnswer “How many?” questions by

a. oY e, OO
etrete: Subitize within 5.
b. Ceuntoebjectsupte10ina-seatteredeconfiguration-Subitize or
count objects up to 20, arranged in a line, a rectangular array, or a

circle.
C. W \/ ey
itize or nt object to10in tter nfiguration.
. When given a number from 1-20. count out that many objects.

K-66-€ K.NOF.C: Compare numbers.

K.CC.C.6: Identify whether the number of objects in one group is
greater than, less than, or equal to the number of objects in
another group, e.g., by using matching and counting strategies.
1

*1 Include groups with up to ten objects.

K-S SSE K NOF.C.E: leertiyvethethe-rnurmse—siebiestsin-enegradn
. — han. I I I o h :

sredp, Compare sets of objects up to at least 20 in each set using
comparative language, e.g., by using matching and counting strategies.

£

£ tnetd " bieets.

K.CC.C.7: Compare two numbers between 1 and 10 presented as
written numerals.

K65+ K.NOF.C.6: Compare-twenumbers-betweentand40 Use

comparative language to describe numbers up to 20 presented as written
numerals.

KOA-A K.NOF.D: Add and subtract within 5.

Louisiana Department of Education
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Current Standard Proposed Standard

K.OA.A.5: Fluently add and subtract within 5.

K:0A-A5 K.INOF.D.7: Fluently add and subtract within 5, varying

placement of the equal sign while also ensuring accurate reading of the

equation from left to right.
e 5 =2+ 3 (five equals two plus three

2+2=4 (two plus two is equal to four

[ ]
e 3=3-0(threeis equal to three minus zero)
[}

4 -1 =3 (four minus one equals three)

K=NBFA K.NOF.E: Work with numbers 11-19 to gain foundations

for place value.

K.NBT.A.1: Gain an understanding of place value.

a. Understand that the numbers 11-19 are composed of ten ones
and one, two, three, four, five, six, seven, eight, or nine ones.

b. Compose and decompose numbers 11 to 19 using place value
(e.g., by using objects-or drawings).

c. Record each composition or decomposition using a drawing
or equation (e.g., 18 is one ten and eight ones, 18 =1ten + 8
ones, 18 =10 + 8).

KNBFAS K.NOF.E.8: Gain an understanding of place value.
a. Understand that the numbers 11-19 are composed of ten ones and
one, two, three, four, five, six, seven, eight, or nine ones.
b. Compose and decompose numbers 11 to 19 using place value
understanding (e.g., by using objects,-er drawings, or verbal
responses identifying tens and ones).
c. Record each composition or decomposition using a drawing or

equation.
e For example: fe-&--18 is one ten and eight ones, 18 =1 ten + 8 ones,
18 =10 + 8%

Algebraic Reasoning

Current Standard Proposed Standard

K-OA-A K.AR.A: Understand addition as putting together and adding to, and understand subtraction as taking apart and taking from.

K.OA.A.1: Represent addition and subtraction with objects,
fingers, mental images, drawings *2 , sounds (e.g., claps), acting

KOAAT K.AR.A.1: Represent addition and subtraction of two whole
numbers from 0 to 10 with objects, fingers, mental images, drawings' #2,

Louisiana Department of Education
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Current Standard Proposed Standard

out situations, verbal explanations, expressions, or equations.

*2 Drawings need not show details, but should show the
mathematics in the problem. (This applies wherever drawings
are mentioned in the Standards.)

sounds (e.g., claps), acting out situations, verbal explanations,
expressions, or equations.

%2 Drawings need not show details, but should show the mathematics in
the problem. (This applies wherever drawings are mentioned in the
standards.)

K.OA.A.2: Solve addition and subtraction word problems, and
add and subtract within 10, e.g., by using objects or drawings to
represent the problem.

AL KARA L2 SelveadditHerane-subtrastenwerd-greblems—ane

Add and subtract within 10, e.g. by using objects or drawings to represent
the problem.
a. Solve addition and subtraction wetre-prebtems real-world
mathematical tasks and explain the strategies used with spoken
words, models, and/or equations.

K.OA.A.3: Decompose numbers less than or equal to 10 into
pairs in more than one way, e.g., by using objects or drawings,
and record each decomposition by a drawing or equation (e.g.,
5=2+3and5=4+1).

KOA-A3 K.AR.A.3: Decompose numbers less than or equal to 10
(identified as the whole) into pairs- parts in more than one way to

demonstrate the part-whole relationship.-e-g-byusing-objectsor
erawings;and

a. fRecord each decomposition y-with a drawing or equation.

e Forexample:eg5;5=2+3and5=2+1+2. 4+

K.OA.A.4: For any number from 1to 9, find the number that
makes 10 when added to the given number, e.g., by using
objects or drawings, and record the answer with a drawing or
equation

KBAAA K.AR.A.4: For any number from 1to 9, find the number that
makes 10 when added to the given number, e.g., by using spoken words,

objects erdrawings-,andrecordtheanswerwitha-drawingereeauation

; models, and/or equations.

Louisiana Department of Education
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Geometric Reasoning and Logic

Current Standard Proposed Standard

K=6-A K.GL.A: Identify and describe shapes.

K.G.A.1: Describe objects in the environment using names of
shapes, and describe the relative positions of these objects
using terms such as above, below, beside, in front of, behind, and
next to.

K:6A+ K.GL.A.1: Describe objects in the environment using names of
shapes, and describe the relative positions of these objects using terms
such as above, below, beside, in front of, behind, and next to.

K.G.A.2: Correctly name shapes regardless of their orientations
or overall size.

K:6-A2 K.GLA.2: Correctly name shapes regardless of their orientations
or overall size.
e |dentify examples and nonexamples of those shapes

K.G.A.3: Identify shapes as two-dimensional (lying in a plane,
“flat”) or three-dimensional (“solid”).

K623 K.GL.A.3: Identify shapes as two-dimensional (lying in a plane,
“flat”) or three-dimensional (“solid”).
e |dentify faces of three-dimensional shapes as two-dimensional
geometric figures.

#-G-B K.GL.B: Analyze, compare, create, and compose shapes.

K.G.B.4: Analyze and compare two- and three-dimensional
shapes, in different sizes and orientations, using informal
language to describe their similarities, differences, parts (e.g.,
number of sides and vertices/“corners”) and other attributes
(e.g., having sides of equal length).

K684 K.GL.B.4: Analyze and compare two- and three-dimensional
shapes, in different sizes and orientations, using informal language to
describe their similarities, differences, parts (e.g., number of sides and
vertices/“corners”) and other attributes (e.g., having sides of equal
length).

K.G.B.5: Model shapes in the world by building shapes from
components (e.g., sticks and clay balls) and drawing shapes.

K685 K.GL.B.5: Model shapes in the world by building shapes from
components (e.g., sticks and clay balls) and drawing shapes.

K.G.B.6: Compose simple shapes to form larger shapes. For
example, "Can you join these two triangles with full sides
touching to make a rectangle?

K-6-B-6 K.GL.B.6: Compose simple shapes to form larger shapes.
e For example, "Can you join these two triangles with full sides
touching to make a rectangle?

Louisiana Department of Education
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Data Analysis & Measurement

Current Standard Proposed Standard

K-MbB-A K.DM: Describe and compare measurable attributes.

K.MD.A.1: Describe measurable attributes of objects, such as
length or weight. Describe several measurable attributes of a
single object.

KMB-A+ K.DM.A.1: Describe measurable attributes of a set of objects,
such as length or weight—Beseribe-severat-measurabte-attributesofa

singte-ebjeet-given a single object, describe several measurable
attributes.

K.MD.A.2: Directly compare two objects with a measurable
attribute in common, to see which object has “more of”/“less of”
the attribute, and describe the difference. For example, directly
compare the heights of two children and describe one child as
taller/shorter.

KMB-A2 K.DM.A.2: Directly compare two obJects with a measurable
attribute in common, to —
attribate—and-describe the difference (more of, less of, etc.).
e For example, directly compare the heights of two children and
describe one child as taller/shorter.

#-Mb-B K.DM.B: Classify objects and count the number of objects in categories.

K.MD.B.3: Classify objects into given categories based on their
attributes; count the numbers of objects in each category and
sort the categories by count. *3

*3 Limit category counts to be less than or equal to 10.

KMb-B-3 K.DM.B.3: Classify objects into two given categories based on
their attributes (limit category counts to less than or equal to 20):

e count and sort the numbers of objects in each category ane-sert

the-eategoriesbycount—=3
53 L i el I | o)

¥-MbB-€ K.DM.C: Work with money.

K.MD.C.4: Recognize pennies, nickels, dimes, and quarters by
name and value (e.g., This is a nickel and it is worth 5 cents.).

KMB-64 K.DM.C.4: |dentify Reeegnize-pennies, nickels, dimes, and
quarters by name and value:
e (e.g., Thisis aniekel—guarter and it is worth 25 cents.).
e Identify fair-trade values within a dime:
o 10 pennies =1dime

o 2nickels =1dime

Louisiana Department of Education
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Current Standard Proposed Standard

o 5 pennies =1 nickel

Grade 1

Grade Level Expected Foundational Skills

By the end of grade 1, mathematically proficient students can reliably apply the following skills to engage in grade-appropriate mathematical
tasks. This list does not represent the full depth of learning expected in grade 1, but is comprised of the foundational skills required by the

standards.

Fluently add and subtract within 10.

Identify equivalent sums or differences of one-digit numbers.Ex.6 -2=2+2

Determine the missing number in an equation with numbers less than or equal t0 10. Ex.8 + 2 =10; 5= o- 3.
Given a two-digit number, mentally find 10 more or 10 less.

Count to 120 by 5’s.

Read and write numbers through 120.
Compare numbers up to 100, identifying whether one number is greater than, less than, or equal to another.

NoohswN =

Numeracy & Operational Fluency

Current Standard Proposed Standard

1OA-G-1.NOF.A: Add and subtract-within20.

1.0A.C.5: Relate counting to addition and subtraction (e.g., by +0A6-5 1.NOF.A.1: Relate counting to addition and subtraction,
counting on 2 to add 2). e For example: fe-&=-by counting on 2 to add 2%

Louisiana Department of Education
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Current Standard Proposed Standard

1.0A.C.6: Add and subtract within 20, demonstrating fluency for
addition and subtraction within 10. Use mental strategies such
as counting on; making ten (e.g.,8 +6=8+2+4=10 + 4 = 14);
decomposing a number leading toaten (e.g.,13-4=13 -3 -1
=10 - 1=9); using the relationship between addition and
subtraction (e.g., knowing that 8 + 4 =12, one knows 12 - 8 = 4);
and creating equivalent but easier or known sums (e.g., adding
6 + 7 by creating the known equivalent6 +6 +1=12 +1=13).

OA-G-6 1.NOF.A.2: Add and subtract within 20, demonstrating fluency for
addition and subtraction within 10.
a. Use mental strategies such as:

e counting on;

e makingten(e.g.,8+6=8+2+4=10+4=14),

e decomposing a number leadingtoaten(e.g.,13-4=13-3-1=
10-1=9);

e using the part-whole relationship between addition and
subtraction (e.g., knowing that 8 + 4 =12, one knows 12 - 8 = 4);
and

e creating equivalent but easier or known sums (e.g., adding 6 + 7
by creating the known equivalent6 +6 +1=12 +1=13).

1.NBT.C.5: Given a two-digit number, mentally find 10 more or 10
less than the number, without having to count; explain the
reasoning used.

ENBFE5 1.NOF.A.3: Given a two-digit number, mentally find 1. more, 10
more, one less, or 10 less than the number, without having to count:
a. exptat- Justify the reasoning used when computing mentally with
an oral and/or written explanation.

+NBF-A-1.NOF.B.: Extending the counting sequence.

1.NBT.A.1: Count to 120, starting at any number less than 120. In
this range, read and write numerals and represent a number of
objects with a written numeral.

NBFAF 1.NOF.B.4: Count to 120, starting at any number less than 120.
a. Count forward and backward to 120 by ones, fives, and tens.
b. In this range, read ,are write, and identify numerals and_number

names written in words -ard+representanumberefobjectswitha
v Eat.

+NBFB 1.NOF.C: Understand place value.

Louisiana Department of Education
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Current Standard Proposed Standard

1.NBT.B.2: Understand that the two digits of a two-digit number
represent amounts of tens and ones. Understand the following
as special cases:

a. 10 can be thought of as a bundle of ten ones —called a “ten.”
b. The numbers from 11 to 19 are composed of a ten and one,
two, three, four, five, six, seven, eight, or nine ones.

c. The numbers 10, 20, 30, 40, 50, 60, 70, 80, 90 refer to one,
two, three, four, five, six, seven, eight, or nine tens (and O ones).

ENBFB-21.NOF.C.5: Understand that the two digits of a two-digit number
represent amounts of tens and ones.
a. Read. write. and represent two-digit numbers up to 99 using
base-ten numerals/standard form. word form. and unit form (i.e.. 42
and 4 tens 2 ones). Understand the following as special cases:
e 10 can be thought of as a bundle of ten ones —called a “ten.”
e The numbers from 11 to 19 are composed of a ten and one,
two, three, four, five, six, seven, eight, or nine ones.
e The numbers 10, 20, 30, 40, 50, 60, 70, 80, 90 refer to one,
two, three, four, five, six, seven, eight, or nine tens (and O
ones).

Algebraic Reasoning

Current Standard Proposed Standard

+O0A-A 1.AR.A: Represent and solve problems involving addition and subtraction.

1.0A.A.1: Use addition and subtraction within 20 to solve word
problems involving situations of adding to, taking from, putting
together, taking apart, and comparing, with unknowns in all
positions (e.g., by using objects, drawings, and equations with a
symbol for the unknown number to represent the problem). *2

*2 See Glossary, Table 1.

https://doe.louisiana.gov/docs/default-source/teacher-toolbox-r
esources/louisiana-student-standards-for-k-12-math.pdf?sfvrsn

=86bb8alf_0
Page 60 - Common addition and subtraction situations

EOA-A1 1.AR.A.1: Use addition and subtraction within 20 to solve
real-world mathematical tasks wereHerebltems involving situations of
adding to, taking from, putting together, taking apart, and comparing,
with unknowns in all positions.

a. Represent these situations using models and equations, elevating

Louisiana Department of Education
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Current Standard Proposed Standard

1.0A.A.2: Solve word problems that call for addition of three
whole numbers whose sum is less than or equal to 20, e.g., by
using objects, drawings, and equations with a symbol for the
unknown number to represent the problem.

FoA-A2 1.AR.A.2: Solve real-world mathematical tasks wereHereblems
that call for addition of three whole numbers whose sum is less than or
equal to 20,

a. Represent these situations using models and equations. elevating

+-0A-B-1.AR.B: Understand and apply properties of operations and the relationship between addition and subtraction.

1.0A.B.3: Apply properties of operations to add and subtract. *3
Examples: If 8 + 3 =11 is known, then 3 + 8 = 11 is also known.
(Commutative property of addition.) To add 2 + 6 + 4, the second
two numbers can be added to make aten,so2+6+4=2+10 =
12. (Associative property of addition.)

*3 Students need not use formal terms for these properties.

+6A-B3 1.AR.B.3: Apply properties of operations to add and subtract. 3

S SARTA AT NN AL B CATAY, Ot c > . -

1.0A.B.4: Understand subtraction as an unknown-addend
problem. For example, subtract 10 - 8 by finding the number that
makes 10 when added to 8.

+6A-B+4 1.AR.B.4: Understand subtraction as an unknown-addend
problem.

+0A-D 1.AR.C: Work with addition and subtraction equations.

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064
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Current Standard Proposed Standard

1.0A.D.7: Understand the meaning of the equal sign, and 1:6A-B+# 1.LAR.C.5:; YUnderstand-Interpret the meaning of the equal sign.
determine if equations involving addition and subtraction are a. Understand that the equal sign represents a relationship where
true or false. For example, which of the following equations are expressions on each side of the equal sign represent the same

true and which are false?6=6,7=8-1,5+2=2+5,4+1=5+2 value(s).
b. Determine if equations involving addition and subtraction are true
or false.

1.0A.D.8: Determine the unknown whole number in an addition LOA-D-8-1.AR.C.6: Determine the unknown whole number in an addition or

or subtraction equation relating three whole numbers. For subtraction equation relating three whole numbers.
example, determine the unknown number that makes the SEsaTAE e e e et e A A S YRR T S e A e T
equation true in each of the equations 8 +?=11,5= -3,6+ i } 2 =H5= - =
6=

1.AR.D: Compare numbers.

1.NBT.B.3: Compare two two-digit numbers based on meanings | HNBFB=3-1.AR.D.7: Compare two, two-digit numbers based on values

of the tens and ones digits, recording the results of meanines-of the tens and ones digits, recording the results of
comparisons with the symbols >, =, and <. comparisons with comparative language or the symbols >, =, and < and

the words greater than, equal to, and less than.

ENBTFG-1.AR.E: Use place value understanding and properties of operations to add and subtract.

Louisiana Department of Education
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Current Standard Proposed Standard

1.NBT.C.4: Add within 100, including adding a two-digit number | +NBF&4 1.AR.E.8: Add withint80 up to 99, including adding a two-digit
and a one-digit number, and adding a two-digit number and a number and a one-digit number, and adding a two-digit number and a
multiple of 10. multiple of 10.
a. Use concrete models or drawings and strategies based on a. Use concrete models or drawings and strategies based on place
place value, properties of operations, and/or the relationship value, properties of operations, and/or the part-whole relationship
between addition and subtraction; relate the strategy to a between addition and subtraction; relate the strategy to a number
number sentence; justify the reasoning used with a written sentencejustify-thereaseoningused-with-a-written-exptanation.
explanation. b. Understand that in adding two-digit numbers, erre-adds tens and
b. Understand that in adding two-digit numbers, one adds tens tens, ones and ones; and sometimes it is necessary to compose a ten.
and tens, ones and ones; and sometimes it is necessary to c. Justify the reasoning of methods for addition used with an oral
compose a ten. and/or written explanation.
1.NBT.C.6: Subtract multiples of 10 in the range 10-90 from 1—N-B¥GG1 AR E 9 Subtract two digit numbers limited to multlples of 10
multiples of 10 in the range 10-90 (positive or zero differences), 3 =04
using concrete models or drawings and strategies based on 2-ere—el-FFFeFeﬁeee-)- using concrete models or drawmgs and strategles
place value, properties of operations, and/or the relationship based on place value, properties of operations, and/or the part- whole
between addition and subtraction; relate the strategy to a relationship between addition and subtraction, —+etate-the-strategy-to-a
written method and explain the reasoning used. e c e dRane-as setate-the-reasentaetsedk

JJustify the r nin when choosing the m r strat t

compute with an oral and/or written explanation.

Geometric Reasoning and Logic

Current Standard Proposed Standard

+6-A 1.GL.A: Reason with shapes and their attributes.

1.G.A.1: Distinguish between defining attributes (e.g., triangles GA+1.GL.A.1: Distinguish between defining attributes (e.g., triangles are

Louisiana Department of Education
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Current Standard Proposed Standard

are closed and three-sided) versus non-defining attributes (e.g.,
color, orientation, overall size); build and draw shapes that
possess defining attributes.

closed and three-sided) versus non-defining attributes (e.g., color,
orientation, overall size):
e Build and draw shapes that possess defining attributes:; and

e \Verbally describe why a shape belongs to a given category.

1.G.A.2: Compose two-dimensional shapes (rectangles, squares,
trapezoids, triangles, half-circles, and quarter-circles) and
three-dimensional shapes (cubes, right rectangular prisms,
right circular cones, and right circular cylinders) to create a
composite shape, and compose new shapes from the composite
shape. *4

*4 Students do not need to learn formal names such as “right
rectangular prism.”

GA2 1.GL.A.2: Compose two-dimensional shapes {reetangtes—sauares;
trapezoidsdangleshalieirelesand-guarter—eireles) and
three-dimensional shapes {eubes—rightrectansttarprisms+ishteirewtar
eonesandrighteireutareytindersy-to create a composite shape, and
compose new shapes from the composite shape,_building understanding
of the part-whole relationships.* *4

1.G.A.3: Partition circles and rectangles into two and four equal
shares, describe the shares using the words halves, fourths, and
quarters, and use the phrases half of, fourth of, and quarter of.
Describe the whole as two of, or four of the shares. Understand
for these examples that decomposing into more equal shares
creates smaller shares.

+6-A3 1.GL.A.3: Partition circles and rectangles into two and four equal
shares, describe the shares using the words halves, fourths, and quarters,
and use the phrases half of, fourth of, and quarter of. Describe the whole
as two of, or four of the shares.
a. Understand for these examples that decomposing into more equal
shares creates smaller shares.

b. Identify examples and non-examples of halves and fourths.

Data Analysis & Measurement

Louisiana Department of Education
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Current Standard Proposed Standard

+MDB-A 1.DM.A: Measure lengths indirectly and by iterating length units.

1.MD.A.1: Order three objects by length; compare the lengths of | +MB-A3 1.DM.A.1: Apply knowledge of “longer than” and “shorter than.”
two objects indirectly by using a third object. a. Order three objects by length;

b.eCompare the lengths of two objects indirectly by using a third
object.

1.MD.A.2: Express the length of an object as a whole number of | HMB-A21.DM.A.2: Express the length of an object as a whole number of

length units, by laying multiple copies of a shorter object (the length units by laying multiple copies of a shorter object (the length unit)
length unit) end to end; understand that the length end to end.

measurement of an object is the number of same-size length a. Understand that the length measurement of an object is the

units that span it with no gaps or overlaps. Limit to contexts number of same-size length units that span it with no gaps or
where the object being measured is spanned by a whole number overlaps.

of length units with no gaps or overlaps.

+Mb-B 1.DM.B: Tell and write time.

1.MD.B.3: Tell and write time in hours and half-hours using +HbB-3 1.DM.B.3: Tell, and-write, and represent time in hours and
analog and digital clocks. half-hours using analog and digital clocks.

+-MP-GC 1.DM.C: Represent and interpret data.

1.MD.C.4: Organize, represent, and interpret data with up to HMB-64 1.DM.C.4: Use tally marks and t-charts/tables with up to three
three categories; ask and answer questions about the total categories to:
number of data points, how many in each category, and how e organize; Create bar graphs and/or picture graphs to represent
many more or less are in one category than in another. data precisely with accurate scaling within a scale of 1 or 2; and
e ilnterpret data by asking and answering guestions about: withtp
EI” E E EEIEEgBI Ies!

o the total number of data points;
o how many in each category: and

Louisiana Department of Education
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Current Standard Proposed Standard

o how many more or less are in one category than in another.

+MbB-B 1.DM.D: Work with money.

1.MD.D.5: Determine the value of a collection of coins up to 50 +MB-B-5 1.DM,D.5: Determine the value of a collection of coins up to 50
cents. (Pennies, nickels, dimes, and quarters in isolation; not to | cents. (Pennies, nickels, dimes, and quarters in isolation; not to include a
include a combination of different coins.) combination of different coins.)

Grade 2

Grade Level Expected Foundational Skills

By the end of grade 2, mathematically proficient students can reliably apply the following skills to engage in grade-appropriate mathematical
tasks. This list does not represent the full depth of learning expected in grade 2, but is comprised of the foundational skills required by the

standards.

Know all sums of two one-digit numbers by memory.

Mentally add and subtract within 20.
Fluently add and subtract within 100 using strategies.

Count within 1000 by 2s. 5s. and 10s.
Read and write numbers within 1000.

Given a three-digit number, mentally find 100 more or 100 less.
Compare numbers up to 1000, identifying whether one number is greater than, less than, or equal to another.

Measure to determine how much longer one object is than another using standard length units.

N AL~
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doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064 Page 16


http://doe.louisiana.gov/

Numeracy & Operational Fluency

Current Standard Proposed Standard

2:0A-B 2.NOF.A: Add and subtract within 20.

2.0A.B.2: Fluently add and subtract within 20 using mental
strategies. *2 By the end of Grade 2, know from memory all
sums of two one-digit numbers.

*2 See standard 1.0A.6 for a list of mental strategies.

20AB2 2.NOF.A.1: Fluently add and subtract within 20 using mental
strategies.® 22 By the end of Grade 2, know from memory all sums of two
one-digit numbers.

22 5Gee standard :6A<6 1.NOF.A.2 for a list of mental strategies.

2NBT-A 2.NOF.B: Understand place value.

2.NBT.A.1: Understand that the three digits of a three-digit
number represent amounts of hundreds, tens, and ones; e.g.,
706 equals 7 hundreds, O tens, and 6 ones. Understand the
following as special cases:

a. 100 can be thought of as a bundle of ten tens —called a
“hundred.”

b. The numbers 100, 200, 300, 400, 500, 600, 700, 800, 900
refer to one, two, three, four, five, six, seven, eight, or nine
hundreds (and O tens and O ones).

2NBTFA+ 2.NOF.B.2: Understand that the three digits of a three-digit
number represent amounts of hundreds, tens, and ones,
e For example: +e-g5-706 equals 7 hundreds, 0 tens, and 6 ones.
Understand the following as special cases:
o 100 can be thought of as a bundle of ten tens —called a
“hundred.”
o The numbers 100, 200, 300, 400, 500, 600, 700, 800, 900
refer to one, two, three, four, five, six, seven, eight, or nine
hundreds (and O tens and O ones).

2.NBT.A.2: Count within 1000; skip-count by 5s, 10s, and 100s.

2NBFA2 2.NOF.B.3: Count within- forward and backward up to 1000,

starting at any number less than 1000.
a.sSkip-count by 2s, 5s, 10s, and 100s.

2.NBT.A.3: Read and write numbers to 1000 using base-ten
numerals, number names, and expanded form.

2NBFA3 2.NOF.B.4: Read and write numbers up to 1000 using base-ten
numerals/standard form, number names/written form, unit form, and
expanded form.

2.NBT.A.4: Compare two three-digit numbers based on
meanings of the hundreds, tens, and ones digits, using >, =, and
< symbols to record the results of comparisons.

2NBFA4 2.NOF.B.5: Compare two, three-digit numbers based on
meanines- values of the hundreds, tens, and ones digits, using >, =, and <
symbols to record the results of comparisons.

Louisiana Department of Education
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Current Standard Proposed Standard

2:NBF-B 2.NOF.C: Use place value understanding and properties of operations to add and subtract.

2.NBT.B.5: Fluently add and subtract within 100 using strategies | 2NB+B-5 2.NOF.C.6: Fluently add and subtract withia- up to 100 using

based on place value, properties of operations, and/or the strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction. part-whole relationship between addition and subtraction.

2.NBT.B.6: Add up to four two-digit numbers using strategies 2NBTB-6 2.NOF.C.7: Add up to four two-digit numbers using strategies
based on place value and properties of operations. based on place value and properties of operations.

2.NBT.B.8: Mentally add 10 or 100 to a given number 100-900, 2NBFB-8 2.NOF.C.8: For a given number 100-900:

and mentally subtract 10 or 100 from a given number 100- 900. a. Mentally add 10 or 100, te-astrer-number+06-900;-and

b. mMentally subtract 10 or 100-frem-a-given-number106—500.
2.NBT.B.9: Explain why addition and subtraction strategies 2NBTB-9 2.NOF.C.9: Exptain-Construct a written explanation or drawing
work, using place value and the properties of operations. *3 for why addition and subtraction strategies work, using place value

understanding and the properties of operations. £3

53 Exolanat I e e bioets.

*3 Explanations may be supported by drawings or objects.
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Algebraic Reasoning

Current Standard Proposed Standard

2:0A-A 2.AR.A: Represent and solve problems involving addition and subtraction.

2.0A.A.1: Use addition and subtraction within 100 to solve one-
and two-step word problems involving situations of adding to,
taking from, putting together, taking apart, and comparing, with
unknowns in all positions, e.g., by using drawings and equations
with a symbol for the unknown number to represent the
problem. *1

*1 See Glossary, Table 1.

https://doe.louisiana.gov/docs/default-source/teacher-toolbox-r

esources/louisiana-student-standards-for-k-12-math.pdf?sfvrsn
=86bb8alf_0

Page 60 - Common addition and subtraction situations

2ZOA-A+2.AR.A.1: Use addition and subtraction within 100 to solve one-
and two-step real-world mathematical tasks were-prebtems involving

situations of adding to, taking from, putting together, taking apart, and
comparing, with unknowns in all positions for one or two operations.
a. Represent these situations using models and equations. elevating
he Concrete reQresentatlonal abstract mstructlonal framework

2.NBT.B.7: Add and subtract within 1000 using concrete models
or drawings and strategies based on place value, properties of
operations, and/or the relationship between addition and
subtraction; justify the reasoning used with a written
explanation. Understand that in adding or subtracting
three-digit numbers, one adds or subtracts hundreds and
hundreds, tens and tens, ones and ones; and sometimes it is
necessary to compose or decompose tens or hundreds.

2NBFB# 2.AR.A.2: Add and subtract withia- up to 1000 using concrete
models or drawings and strategies based on place value, properties of
operations, and/or the part: whole relationship between addition and
subtraction.justfy-thereasentngused-with-a-writtenexplanation:
a. Understand that in adding or subtracting three-digit numbers, ere
adds-or subtracts hundreds and hundreds, tens and tens, ones and
ones; and sometimes it is necessary to compose or decompose tens
or hundreds.

tify the r nin when ch ing the m Lor strat t
compute with a written explanation.
2-:0A-G 2.AR.B.: Work with equal groups of objects to gain foundations for multiplication.
Louisiana Department of Education
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Current Standard Proposed Standard

2.0A.C.3: Determine whether a group of objects (up to 20) has
an odd or even number of members, e.g., by pairing objects or
counting them by 2s; write an equation to express an even
number as a sum of two equal addends.

20A-6:3 2.AR.B.3: Determine whether a group of objects (up to 20) has
an odd or even number of members.
a. Represent these situationsr-e-g5by pairing objects or counting
them by 2s,
b.~wWrite an equation to express an even number as a sum of +we

equal addends.

2.0A.C.4: Use addition to find the total number of objects
arranged in rectangular arrays with up to 5 rows and up to 5
columns; write an equation to express the total as a sum of
equal addends.

20A64 2.AR.B.4: Use addition to find the total number of objects
arranged in equal groups and rectangular arrays with up to 5 rows and up

to 5 columns,
awWrite an equation to express the total as a sum of equal addends

(a repeated addition equation).

Geometric Reasoning & Logic

Current Standard

Proposed Standard

2:6-A 2.GL.A: Reason with shapes and their attributes.

2.G.A.1: Recognize and draw shapes having specified attributes,
such as a given number of angles or a given number of equal
faces. *5 Identify triangles, quadrilaterals, pentagons,
hexagons, and cubes.

*5 Sizes are compared directly or visually, not compared by
measuring.

264+ 2.GL.A.1: Recognize and draw shapes having specified attributes,
such as a given number of angles or a given number of equal faces-,with
sizes being compared directly or visually.5 Identify triangles,

quadrilaterals, pentagons, hexagons, and cubes.
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Current Standard Proposed Standard

2.G.A.2: Partition a rectangle into rows and columns of 26-A2 2.GL.A.2: Apply spatial structuring to Ppartition a rectangle into
same-size squares and count to find the total number of them. rows and columns of same-size seuares-units . interpreting both as a
collection of units and as single units, and count to find the total number

of #hemunits. The rectangle should not be divided up into more than 5
columns and 5 rows to correlate with 2.AR.B.4.

2.G.A.3: Partition circles and rectangles into two, three, or four 26-A-3-2.GL.A.3: Partition circles and rectangles into two, three, or four

equal shares, describe the shares using the words halves, equal shares, describe the shares using the words halves, thirds, half of, a
thirds, half of, a third of, etc., and describe the whole as two third of, etc., and describe the whole as two halves, three thirds, four
halves, three thirds, four fourths. Recognize that equal shares fourths. Recegrizetheteguatsharesei-identealvwhelesreed-rnethave
of identical wholes need not have the same shape. the-same-shape:

a. ldentify examples and non-examples of halves, thirds, and fourths.

Data Analysis & Measurement

Current Standard Proposed Standard

2-MB-A 2.DM.A: Measure and estimate lengths in standard units.

2.MD.A.1: Measure the length of an object by selecting and 2MB-A+2.DM.A.1: Measure the length of an object by selecting and
using appropriate tools such as rulers, yardsticks, meter sticks, | using appropriate tools such as rulers, yardsticks, meter sticks, and
and measuring tapes. measuring tapes.

2.MD.A.2: Measure the length of an object twice, using length 2MB-A2 2.DM.A.2: Measure the length of an object twice, using two
units of different lengths for the two measurements; describe different units of length units (inches, feet, centimeters, or meters) of
how the two measurements relate to the size of the unit eifferenttengthsfor or the two different measurements:,

chosen. e dDescribe how the two measurements relate to the size of the unit
chosen with a written response.
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Current Standard Proposed Standard

2.MD.A.3: Estimate lengths using units of inches, feet,
centimeters, and meters.

2Mb-A3 2.DM.A.3: Estimate lengths using units of inches, feet,
centimeters, and meters to the nearest whole unit.

2.MD.A.4: Measure to determine how much longer one object is
than another, expressing the length difference in terms of a
standard length unit.

2MB-A42.DM.A.4: Measure to determine how much longer one object is
than another, expressing the length difference in terms of adusirg the
same standard length unit.

2Mb-B 2.DM.B: Relate addition and subtraction to length.

2.MD.B.5: Use addition and subtraction within 100 to solve word
problems involving lengths that are given in the same units,
e.g., by using drawings (such as drawings of rulers) and
equations with a symbol for the unknown number to represent
the problem.

2MbB-B-5-2.DM.B.5: Use addition and subtraction up to within-100 to solve
one- and two-step real-world mathematical tasks wereHprebtems
involving lengths that are given in the same units by using drawings (such
as drawings of rulers) and equations with a symbol for the unknown
number to represent the problem.

2.MD.B.6: Represent whole numbers as lengths from O on a
number line diagram with equally spaced points corresponding
to the numbers 0, 1, 2, ..., and represent whole-number sums
and differences within 100 on a number line diagram.

2MbB-6 2.DM.B.6: Represent-whelenombersastengthsfrom0Oen

Create a number line diagram with equally spaced points corresponding

to the numbers_0, 1, 2, etc.). using 0 or another number as a starting
point.

e Recognize that each mark on a number line represents one whole
number and that each position corresponds to a single value.

e Represent whole numbers as lengths from O.
e rRepresent whole-number sums and differences withir- up to 100

on a number line diagram.

2-MbP-G 2.DM.C: Work with time and money.

2.MD.C.7: Tell and write time from analog and digital clocks to
the nearest five minutes, using a.m. and p.m.

2MbB-6+ 2.DM.C.7: Tell, ard-write, and represent time from analog and
digital clocks to the nearest five minutes, using a.m. and p.m.
a. Express portions of an hour using the fractional terms half an hour,
half past, quarter of an hour, quarter after, and quarter til.

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064

Page 22



http://doe.louisiana.gov/

Current Standard Proposed Standard

2.MD.C.8: Solve word problems involving dollar bills, quarters,
dimes, nickels, and pennies, using $ and ¢ symbols
appropriately. Example: If you have 2 dimes and 3 pennies, how
many cents do you have?

2MB-6:8 2.DM.C.8: Solve real-world mathematical tasks were-preblems
involving dollar bills, quarters, dimes, nickels, and pennies, using S and ¢
symbols appropriately.

2-MB-D 2.DM.D: Represent and interpret data.

2.MD.D.9: Generate measurement data by measuring lengths of
several objects to the nearest whole unit, or by making
repeated measurements of the same object. Show the
measurements by making a line plot, where the horizontal scale
is marked off in whole-number units.

2MB-B:9 2.DM.D.9: Generate measurement data by either measuring the
lengths of several objects to the nearest whole unit, or by makire taking
repeated measurements of the same object.
a. Show the measurements by making a line plot, where the
horizontal scale is marked off in whole-number units.

2.MD.D.10: Draw a picture graph and a bar graph (with
single-unit scale) to represent a data set with up to four
categories. Solve simple put-together, take-apart, and compare
problems *4 using information presented in a bar graph.

*4 See Glossary, Table 1.

https://doe.louisiana.gov/docs/default-source/teacher-toolbox-r

esources/louisiana-student-standards-for-k-12-math.pdf?sfvrsn
=86bb8alf_0

Page 60 - Common addition and subtraction situations

2MB-B10 2.DM.D.10: Draw a picture graph and a bar graph (with
sirglte-unit g scale of 1. 2. 5. or 10) to represent a data set with up to four
categories.
a. Solve simple put-together, take-apart, and compare real-world
mathematical tasks preblems=4 using information presented in a

picture graph or bar graph.

4-See-Glossary—tabte+:
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Grade 3

Grade Level Expected Foundational Skills
By the end of grade 3, mathematically proficient students can reliably apply the following skills to engage in grade-appropriate mathematical

dSK N Q0ES NO cpresen Ne TutL deptn ot tearning expecited in grade Qu QMp CQ O e T10UNagationd K cQuiIred o Ne

standards.

K I | E _digi | [
Know all quotients of numbers within 100 by memory.

Fl I id | sul ithin 1.00C

Compare numbers up to 100,000, identifying greater than, less than, or equal to.
Estimate and round whole numbers to the nearest 10 and 100.

Identify equivalent fractions with limited denominators.

I R N A

Numeracy & Operational Fluency

Current Standard Proposed Standard

3-NFA 3.NOF.A.: Develop understanding of fractions as numbers.

3.NF.A.1: Understand a fraction 1/b, with denominators 2, 3, 4, 6, | 3NFA+ 3.NOF.A.1: Understand and interpret a fraction 44; with
and 8, as the quantity formed by 1 part when a whole is denominators 2, 3, 4, 6, and 8;

partitioned into b equal parts; understand a fraction a/b as the a. Understand a unit fraction - as the quantity formed by 1 part when
quantity formed by a parts of size 1/b.

a whole or a set is partitioned into b equal parts where b is a non-zero
whole number;

b.#Understand a fraction % as the quantity formed by a parts of size
1

I
c. Represent fractions greater than zero and less than or equal to one
using concrete objects, number lines, or pictorial models.
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Current Standard Proposed Standard

d. Read and write fractions in standard form and written unit form

f. Solve real-world mathematical tasks involving partitioning an
object or set of objects. identifying a fraction as parts of a whole.

3.NF.A.2: Understand a fraction with denominators 2, 3, 4, 6,
and 8 as a number on a number line diagram.

a. Represent a fraction 1/ b on a number line diagram by
defining the interval from O to 1 as the whole and partitioning it
into b equal parts. Recognize that each part has size 1/b and
that the endpoint of the part based at O locates the number 1/b
on the number line.

b. Represent a fraction a/b on a number line diagram by
marking off a lengths 1/b from 0. Recognize that the resulting
interval has size a/b and that its endpoint locates the number
a/b on the number line.

SMNFA2 3.NOF.A.2: Understand a fraction with denominators 2, 3, 4, 6,
and 8 as a number on a number line diagram.

a. Represent a fraction % on a number line diagram by defining the
interval from O to 1 as the whole and partitioning it into b equal parts.
Recognize that each part has size % and that the endpoint of the part,

based at O, locates the number % on the number line.
b. Represent a fraction % on a number line diagram by marking off a

lengths % from O. Recognize that the resulting interval has size %

and that its endpoint locates the number% on the number line.

3.NF.A.3: Explain equivalence of fractions with denominators 2, | 3-NFA=3 3.NOF.A.3: Explain equivalence of fractions with denominators
3, 4, 6, and 8 in special cases, and compare fractions by 2,3, 4, 6, and 8 as fractions that have different numerators and
reasoning about their size. denominators but are equal to the same value tspeetat-eases, and

a. Understand two fractions as equivalent (equal) if they are the | compare fractions by reasoning about their size.

same size or the same point on a number line. a. Understand two fractions as equivalent (equal) if they are the same
b. Recognize and generate simple equivalent fractions, e.g., 1/2 size or the same point on a number line.

= 2/4, 4/6 = 2/3. Explain why the fractions are equivalent, e.g., b. Recognize and generate simple equivalent fractions, e.g., — = =, —
by using a visual fraction model. 2 e
c. Express whole numbers as fractions, and recognize fractions
that are equivalent to whole numbers. Examples: Express 3 in
the form 3 = 3/1; recognize that 6/1 = 6; locate 4/4 and 1 at the
same point of a number line diagram.

d. Compare two fractions with the same numerator or the same
denominator by reasoning about their size. Recognize that

= % Explain why the fractions are equivalent, e.g., by using a visual

fraction model_or number line.

c. Express whole numbers as fractions, and recognize fractions that
are equivalent to whole numbers.

d. Compare two fractions with the same numerator or the same
denominator by reasoning about their size. Recognize that
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Current Standard Proposed Standard

comparisons are valid only when the two fractions refer to the
same whole. Record the results of comparisons with the
symbols >, =, or <, and justify the conclusions, e.g., by using a
visual fraction model

comparisons are valid only when the two fractions refer to the same
whole. Record the results of comparisons with the symbols >, =, or <,
and justify the conclusions, e.g., by using a visual fraction model or
number line.

3:0A-C 3.NOF.B: Multiply and divide within 100.

3.0A.C.7: Fluently multiply and divide within 100, using
strategies such as the relationship between multiplication and
division (e.g., knowing that 8 x 5 =40, one knows 40 + 5=8) or
properties of operations. By the end of Grade 3, know from
memory all products of two one-digit numbers.

3:6A-6+ 3.NOF.B.4: Fluently multiply and divide within 100, using
strategies such as the relationship between multiplication and division
(e.g., knowing that 8 x 5 = 40, one knows 40 = 5 = 8) or properties of
operations. By the end of Grade 3, know frem-memory-all products of two
one-digit numbers from memory.

3-NBT-A 3.NOF.C.: Use place value understanding and properties of operations to perform multi-digit arithmetic.

3.NBT.A.1: Use place value understanding to round whole
numbers to the nearest 10 or 100.

SMNBFA+ 3.NOF.C.5: Use place value understanding to;
a. FRound whole numbers to the nearest 10 or 100.

b. Use compatible numbers to estimate solutions to real-world
mathematical tasks.

3.NBT.A.2: Fluently add and subtract within 1000 using
strategies and algorithms based on place value, properties of
operations, and/or the relationship between addition and
subtraction.

3-NBFA=2 3.NOF.C.6: Fluently add and subtract withir-_up to 1000 using
strategies and algorithms based on place value understanding,
properties of operations, and/or the part-whole relationship between
addition and subtraction.

3.NBT.A.3: Multiply one-digit whole numbers by multiples of 10
in the range 10-90 (e.g., 9 80, 5 60) using strategies based on
place value and properties of operations.

SNBFAB 3.NOF.C.7: Multiply one-digit whole numbers by multiples of 10
in the range 10-90 (e.g., 9 80, 5 60) using strategies based on place
value understanding and properties of operations.
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Algebraic Reasoning

Current Standard Proposed Standard

3:0A-A 3.AR.A: Represent and solve problems involving multiplication and division.

3.0A.A.1: Interpret products of whole numbers, e.g., interpret 5
x 7 as the total number of objects in 5 groups of 7 objects each.
For example, describe a context in which a total number of
objects can be expressed as 5 x 7.

3:6A-A+ 3.AR.A.1: Interpret products of whole numbers/factors. e-s—
) e I | I oo . 7 obi

3.0A.A.2: Interpret whole-number quotients of whole numbers,
e.g., interpret 56 + 8 as the number of objects in each share
when 56 objects are partitioned equally into 8 shares, or as a
number of shares when 56 objects are partitioned into equal
shares of 8 objects each. For example, describe a context in
which a number of shares or a number of groups can be
expressed as 56 + 8.

3:60A-A2 3.AR.A.2: Interpret whole-number quotients of whole numbers
(i.e., dividends and divisors). e-g-interpret56

aCh Tatr €~ WhHeh

3.0A.A.3: Use multiplication and division within 100 to solve
word problems in situations involving equal groups, arrays, and
measurement quantities, e.g., by using drawings and equations
with a symbol for the unknown number to represent the
problem. *1

*1 See Glossary, Table 2.
https://doe.louisiana.gov/docs/default-source/teacher-toolbox-r
esources/louisiana-student-standards-for-k-12-math.pdf?sfvrsn

3:6A-A3 3.AR.A.3: Use multiplication and division within 100 to solve
word-preblems real-world mathematical tasks in situations involving
equal groups, arrays, and measurement quantities,
a. €&, Represent these situations by using models, drawings, and
equations with a symbol for the unknown number to represent the
problem. %t

2 SeeGlossaryTable &

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064

Page 27


https://doe.louisiana.gov/docs/default-source/teacher-toolbox-resources/louisiana-student-standards-for-k-12-math.pdf?sfvrsn=86bb8a1f_0
https://doe.louisiana.gov/docs/default-source/teacher-toolbox-resources/louisiana-student-standards-for-k-12-math.pdf?sfvrsn=86bb8a1f_0
http://doe.louisiana.gov/

Current Standard Proposed Standard

=86bb8alf 0
Page 61 - Common multiplication and division situations

3.0A.A.4: Determine the unknown whole number in a

multiplication or division equation relating three whole

numbers. For example, determine the unknown number that

makes the equation true in each of the equations 8 x 7 =48, 5 =
+ 3 6x 6=2

3:0A-A4 3.AR.A.4: Determine the unknown whole number in a
multiplication or division equation relating three whole numbers by

r nting th tion witha m L or drawin lving for th
unknown Feﬁeeamﬁ%—de%eﬁmme%e-uﬁkﬁe%m%eﬁﬂea{—mﬁees—the

+-36x6=%

3:0A:B 3.AR.B: Understand properties of multiplication and the relationship between multiplication and division.

3.0A.B.5: Apply properties of operations as strategies to
multiply and divide. *2 Examples: If 6 x 4 = 24 is known, then 4 x
6 = 24 is also known. (Commutative property of multiplication.) 3 x
5x2canbe found by 3x5=15,then15x 2=30,0orby 5x2 =10,
then 3 x 10 = 30. (Associative property of multiplication.) Knowing
that 8x5=40and 8 x2=16,onecanfind8x7as8x(5+2)=(8
x 5) + (8 x2) =40 + 16 = 56. (Distributive property.)

*2 Students need not use formal terms for these properties.

3:0AB-5 3.AR.B.5: Apply properties of operations as strategies to
multlply and d|V|de —2—56&%&9*#&(—4——24—:@46&&%—%&4—)(—6—-—24—5

3.0A.B.6: Understand division as an unknown-factor problem.
For example, find 32 = 8 by finding the number that makes 32
when multiplied by 8.

3-:0A-B-6 3.AR.B.6: Understand division as an unknown-factor problem,
providing an explanation that leverages the relationship between and the

properties of multiplication and division. Ferexamplte—find-32-+-8-by
=T ; ‘ ! o532 w tiotiod-bi S

3:0A:D 3.AR.C.: Solve proebtems-real-world mathematical tasks involving the four operations and identify and explain patterns in
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arithmetic.

3.0A.D.8: Solve two-step word problems using the four
operations. Represent these problems using equations with a
letter standing for the unknown quantity. Assess the
reasonableness of answers using mental computation and
estimation strategies including rounding. *3

*3 This standard is limited to problems posed with whole
numbers and having whole-number answers; students should
know how to perform operations in the conventional order when
there are no parentheses to specify a particular order (Order of
Operations).

3-:0A-BD8 3.AR.C.7: Solve twe-step-werd-prebtems real-world

mathematical tasks involving at least two steps and using at least two of

the four operations.
a. Represent these problems using equations with a letter standing
for the unknown quantity.
b. Assess the reasonableness of answers using mental computation
and estimation strategies, including rounding. =3

3.0A.D.9: Identify arithmetic patterns (including patterns in the
addition table or multiplication table), and explain them using
properties of operations. For example, observe that 4 times a
number is always even, and explain why 4 times a number can be
decomposed into two equal addends.

3-:0A-B9 3.AR.C.8: Identify, create, and extend arithmetic patterns
(including patterns in the addition table or multiplication table), and
explain them using properties of operations without the formal language
of the properties.
e For example, observe that 4 times a number is always even, and
explain why 4 times a number can be decomposed into two equal
addends.

3.AR.D: Compare whole numbers.

n/a

3.AR.D.9: Using understanding of the base-ten system:
a. Compare whole numbers up to 100,000, using >, =, and < symbols
to record the results of comparisons.
b. Order a set of whole numbers up to 100,000.

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064

Page 29



http://doe.louisiana.gov/

Geometric Reasoning & Logic

Current Standard Proposed Standard

3-6-A 3.GL.A: Reason with shapes and their attributes.

3.G.A.1: Understand that shapes in different categories (e.g., 3:6-A+ 3.GL.A.1: Understand that shapes in different categories (e.g.,
rhombuses, rectangles, and others) may share attributes (e.g., rhombuses, rectangles, and others) may share attributes (e.g., having
having four sides), and that the shared attributes can define a four sides), and that the shared attributes can define a larger category
larger category (e.g., quadrilaterals). Recognize rhombuses, (e.g., quadrilaterals).

rectangles, and squares as examples of quadrilaterals, and a. Recognize rhombuses, rectangles, and squares as examples of
draw examples of quadrilaterals that do not belong to any of quadrilaterals, and draw examples of quadrilaterals that do not
these subcategories. belong to any of these subcategories.

3.G.A.2: Partition shapes into parts with equal areas. Express 3:6-A2 3.GL.A.2: Partition shapes into parts with equal areas. Express the

the area of each part as a unit fraction of the whole. For area of each part as a unit fraction of the whole. Ferexamptepartitiona
example, partition a shape into 4 parts with equal area, and S aEe—HAFe4 A slarea—amne-e {be-the-areaefeachpartas
describe the area of each part as 1/4 of the area of the shape. efthe-areaofthe-shape:

Data Analysis & Measurement

Current Standard Proposed Standard

3-MbB-A 3.DM.A: Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses of objects.

3.MD.A.1: Understand time to the nearest minute.

a. Tell and write time to the nearest minute and measure time
intervals in minutes, within 60 minutes, on an analog and digital
clock.
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b. Calculate elapsed time greater than 60 minutes to the
nearest quarter and half hour on a number line diagram.
c. Solve word problems involving addition and subtraction of
time intervals in minutes, e.g., by representing the problem on a | diagram:
number line diagram.

3.MD.A.2: Measure and estimate liquid volumes and masses of | 3:MB-A=2 3.DM.A.1: Measure and estimate liquid volumes and masses of

objects using standard units of grams (g), kilograms (kg), and objects using standard units of grams (g), kilograms (kg), and liters (l). 5
liters (l). *5 Add, subtract, multiply, or divide to solve one-step a. Add, subtract, multiply, or divide to solve one-step real-world

word problems involving masses or volumes that are given in mathematical tasks were-prebtems involving masses or volumes that
the same units, e.g., by using drawings (such as a beaker with a are given in the same units, e.g., by using drawings (such as a beaker
measurement scale) to represent the problem. *6 with a measurement scale) to represent the problem. 26

*5 Excludes compound units such as em’ and finding the
geometric volume of a container.

*6 Excludes multiplicative comparison problems (problems ;
involving notions of “times as much”; see Glossary, Table 2). i i . -

3-Mb-B 3.DM.B: Represent and interpret data.

3.MD.B.3: Draw a scaled picture graph and a scaled bar graph to | 3:MB-B=3 3.DM.B.2: Draw a scaled picture graph and a scaled bar graph

represent a data set with several categories. Solve one- and to represent a data set with several categories.

two-step “how many more” and “how many less” problems a. Solve one- and two-step “how many more” and “how many less”
using information presented in scaled bar graphs. For example, preblems- real-world mathematical tasks using information presented
draw a bar graph in which each square in the bar graph might in scaled bar graphs. Ferexample-draw-a-bargraphi-which-each
represent 5 pets. setaret-the-bargraph-mightrepresent5pets:

3.MD.B.4: Generate measurement data by measuring lengths 3MbBB4 3.DM.B.3: Generate measurement data by measuring lengths
using rulers marked with halves and fourths of an inch. Show using rulers marked with halves and fourths of an inch.

the data by making a line plot, where the horizontal scale is a. Show the data by making a line plot, where the horizontal scale is
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marked off in appropriate units —whole numbers, halves, or
quarters.

marked off in appropriate units —whole numbers, halves, or quarters.

3-MbB-€ 3.DM.C:-Geometric-measurement-tUnderstand concepts of area and relate area to multiplication and to addition.

3.MD.C.5: Recognize area as an attribute of plane figures and
understand concepts of area measurement.

a. A square with side length 1 unit, called “a unit square,” is said
to have “one square unit” of area, and can be used to measure
area.

b. A plane figure that can be covered without gaps or overlaps
by n unit squares is said to have an area of n square units.

3-MbB-G-5 3.DM.C.4: Recognize area as an attribute of plane figures and
understand concepts of area measurement.
a. A square with side length 1 unit, called “a unit square,” is said to
have “one square unit” of area, and can be used to measure area.

has an area of n square units if it can be completely covered —without
any gaps or overlaps — by n unit squares.

3.MD.C.6: Measure areas by counting unit squares (square cm,
square m, square in, square ft, and improvised units).

3MB-6:6 3.DM.C.5: Measure areas by counting unit squares (square cm,
square m, square in, square ft, and improvised units).

3-MB-c+# 3.DM.C.6: Relate area to the operations of multiplication and
equal groups of addition.

3.MD.C.7: Relate area to the operations of multiplication and
addition.

a. Find the area of a rectangle with whole-number side lengths
by tiling it, and show that the area is the same as would be
found by multiplying the side lengths.

b. Multiply side lengths to find areas of rectangles with
whole-number side lengths in the context of solving real-world
and mathematical problems, and represent whole-number
products as rectangular areas in mathematical reasoning.

c. Use tiling to show in a concrete case that the area of a
rectangle with whole-number side lengths aand b + c is the
sum of a x b and a x c. Use area models to represent the
distributive property in mathematical reasoning.

a. Find the area of a rectangle with whole-number side lengths by
tiling it, and shew- connect that the area is the same as wette-be
feunre-by multiplying the side lengths.

b. Multiply side lengths to find areas of rectangles with
whole-number side lengths in the context of solving reat-wertd-and
mathematieatproblems real-world mathematical tasks, and represent
whole-number products as rectangular areas in mathematical
reasoning.

c. Use tiling to show in a concrete case that the area of a rectangle
with whole-number side lengths a and b + c is the sum of a x b and a x
c. Use area models to represent the distributive property in
mathematical reasoning.
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3-Mb-D 3.MD.D: Geometric measurement: recognize perimeter as an attribute of plane figures and distinguish between linear and area

measures.

3.MD.D.8: Solve real-world and mathematical problems 3-MB-D8 3.DM.D.7: Solve real-world are-mathematical tasks prebtems
involving perimeters of polygons, including finding the involving perimeters of polygons, including:

perimeter given the side lengths, finding an unknown side e finding the perimeter given the side lengths,

length, and exhibiting rectangles with the same perimeter and e finding an unknown side length, and

different areas or with the same area and different perimeters. e exhibiting rectangles with the same perimeter and different areas

or with the same area and different perimeters.

3-MDB-E 3.DM.E: Work with time and money.

3.MD.A.1: Understand time to the nearest minute. 3MB-A+3.DM.A.1: Understand time to the nearest minute.

a. Tell and write time to the nearest minute and measure time a. Tell, ane-write, and represent time to the nearest minute and
intervals in minutes, within 60 minutes, on an analog and digital measure time intervals in minutes, within 60 minutes, on an analog
clock. and digital clock.

b. Calculate elapsed time greater than 60 minutes to the b. Calculate elapsed time greater than 60 minutes to the nearest
nearest quarter and half hour on a number line diagram. quarter and half hour on a number line diagram.

c. Solve word problems involving addition and subtraction of c. Solve real-world mathematical tasks werdprebtems involving
time intervals in minutes, e.g., by representing the problem on a addition and subtraction of time intervals in minutes, e.g., by
number line diagram. representing the problem on a number line diagram.

3.MD.E.9: Solve word problems involving pennies, nickels, 3-MbBE9 3.DM.E.O: Solve real-world mathematical tasks werdpreblems
dimes, quarters, and bills greater than one dollar, using the involving at least two steps and using the four operations with pennies,
dollar and cent symbols appropriately. nickels, dimes, quarters, and bills greater than one dollar, using the dettar

S and eent ¢ symbols appropriately.
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Grade 4

Grade Level Expected Foundational Skills

By the end of grade 4, mathematically proficient students can reliably apply the following skills to engage in grade-appropriate mathematical
ask his list does not represent the full depth of learning expected in grade 4, but is comprised of the foundational ski equired by the

standards.

Eluently add and subtract up to 1.000.000.
Identify factors and multiples within 100.

Estimate and round whole numbers within 1,000,000 to any place value.

Add and subtract fractions with like denominators.
Multiply a fraction by a whole humber.

No o~ wN =

Numeracy & Operational Fluency

Current Standard Proposed Standard

4-NFA 4.NOF.A: Extend understanding of fraction equivalence and ordering.

4.NF.A.1: Explain why a fraction a/b is equivalent to a fraction (n | 4NF-A 4.NOF.A.1: Explain why a fraction -His equivalent to a fraction
x a)/(n x b) by using visual fraction models, with attention to (nxa)

how the number and size of the parts differ even though the ~nxp) PV using visual fraction models or number line diagrams, with

two fractions themselves are the same size. Use this principle attention to how the number and size of the parts differ even though the
to recognize and generate equivalent fractions. (Denominators two fractions themselves are the same size. Use this principle to

are limited to 2, 3, 4, 5, 6, 8, 10, 12, and 100.) recognize and generate equivalent fractions. (Denominators are limited to
2,3,4,5,6, 8,10, 12, and 100.)

4 .NF.A.2: Compare two fractions with different numerators and | 4-NFA24.NOF.A.2: Compare two fractions with different numerators

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064 Page 34


http://doe.louisiana.gov/

Current Standard Proposed Standard

different denominators, e.g., by creating common denominators
or numerators, or by comparing to a benchmark fraction such as
1/2. Recognize that comparisons are valid only when the two
fractions refer to the same whole. Record the results of
comparisons with symbols >, =, or <, and justify the conclusions,
e.g., by using a visual fraction model. (Denominators are limited
to2,3,4,5,6,8,10,12, and 100.)

and different denominators, e.g., by creating common denominators or
numerators, or by comparing to a benchmark fraction such as %

e Recognize that comparisons are valid only when the two fractions
refer to the same whole.

e Record the results of comparisons with symbols >, =, or <, and
justify the conclusions, e.g., by using a visual fraction model or a
number line diagram. (Denominators are limited to 2, 3, 4, 5, 6, 8,
10, 12, and 100.)

4-NFB 4.NOF.B: Build fractions from unit fractions by applying and extending previous understandings of operations on whole numbers.

4.NF.B.3: Understand a fraction a/b with a > 1 as a sum of
fractions 1/b. (Denominators are limited to 2, 3, 4, 5, 6, 8, 10, 12,
and 100.)

a. Understand addition and subtraction of fractions as joining
and separating parts referring to the same whole. Example: 3/4
=1/4 +1/4 + 1/4.

b. Decompose a fraction into a sum of fractions with the same
denominator in more than one way, recording each
decomposition by an equation. Justify decompositions, e.g., by
using a visual fraction model. Examples: 3/8 =1/8 +1/8 +1/8 ;
3/8=1/8+2/8;218=1+1+1/8=8/8 +8/8 +1/8.

c. Add and subtract mixed numbers with like denominators, e.g.,
by replacing each mixed number with an equivalent fraction,
and/or by using properties of operations and the relationship
between addition and subtraction.

d. Solve word problems involving addition and subtraction of
fractions referring to the same whole and having like
denominators, e.g., by using visual fraction models and
equations to represent the problem.

4-NFB3 4 NOF.B.3: Understand a fraction % with a >1as a sum of

fractions % (Denominators are limited to 2, 3, 4, 5, 6, 8, 10, 12, and 100.)
a. Understand addition and subtraction of fractions as joining and

separating parts referring to the same whole. Exampte-3-4—=i4—+14
4

b. Decompose a fraction,including mixed numbers and fractions
greater than 1, into a sum of fractions, including unit fractions and
non-unit fractions, with the same denominator in more than one way,
recording each decomposition by an equation. Justify
decompositions, e.g., by using a visual fraction model or number line.

M. = y = ; = =

c. Evaluate the reasonableness of sums and differences of fractions
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using benchmark fractions, 0, %,_%,_%, 1, referring to the same whole.

c. Add and subtract mixed numbers with like denominators, e.g.,
by replacing each mixed number with an equivalent fraction,
and/or by using properties of operations and the relationship
between addition and subtraction.

d. Solve word problems involving addition and subtraction of
fractions referring to the same whole and having like
denominators, e.g., by using visual fraction models and
equations to represent the problem.

4.NOF.B.4: Add and subtract fractions with like denominators.

a. Add and subtract mixed numbers with like denominators, e.g., by
replacing each mixed number with an equivalent fraction greater than
1and/or by using properties of operations and the relationship
between addition and subtraction.

b. Solve real-world mathematical tasks were-prebtems involving
addition and subtraction of fractions, including mixed numbers and
fractions greater than 1. referring to the same whole and having like
denominators, e.g., by using visual fraction models, number lines, or
ane-equations to represent the problem.

4.NF.B.4: Multiply a fraction by a whole number. (Denominators
are limitedto 2, 3, 4, 5, 6, 8,10, 12, and 100.)

a. Understand a fraction a/b as a multiple of 1/b. For example,
use a visual fraction model to represent 5/4 as the product 5 x
(1/4), recording the conclusion by the equation 5/4 = 5 x (1/4).

b. Understand a multiple of a/b as a multiple of 1/b, and use this
understanding to multiply a fraction by a whole number. For
example, use a visual fraction model to express 3 x (2/5) as 6 x
(1/5), recognizing this product as 6/5. (In general, n x (a/b) = (n x
a)/b.)

c. Solve word problems involving multiplication of a fraction by
a whole number, e.g., by using visual fraction models and
equations to represent the problem. For example, if each person
at a party will eat 3/8 of a pound of roast beef, and there will be 5
people at the party, how many pounds of roast beef will be
needed? Between what two whole numbers does your answer lie?

4NFB4 4.NOF.B.5: Multiply a fraction by a whole number. (Denominators
are limited to 2, 3, 4, 5, 6, 8,10, 12, and 100.)

a. Understand a fraction % as a multiple of % Foreample—asesa

b. Understand a multiple of % as a multiple of % and use this
understanding to multiply a fraction by a whole number. Ferexampte;

. . 2 1 ..
I {5} E5;’ S 2
. 6 ay _ (nxa
5" ’ b’ b

c. Solve werd-prebtems real-world mathematical tasks involving

multiplication of a fraction by a whole number, e.g., by using visual
fraction models, number llne diagrams, and equatlons to represent
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doesyrour-answerte?

4-NF€ 4.NOF.C: Understand decimal notation for fractions, and

compare decimal fractions.

4.NF.C.5: Express a fraction with denominator 10 as an
equivalent fraction with denominator 100, and use this
technique to add two fractions with respective denominators 10
and 100.*2

For example, express 3/10 as 30/100, and add 3/10 + 4/100 =
34/100.

*2 Students who can generate equivalent fractions can develop
strategies for adding fractions with unlike denominators in
general. But addition and subtraction with unlike denominators
in general is not a requirement at this grade.

4NEG5 4.NOF.C.6: Express a fraction with denominator 10 as an
equivalent fraction with denominator 100, and use this technique to add
two fractions with respective denominators 10 and 100.:2

r I 3 30 Ladd 3 4 _ 34
7 10 100’ 10 100 100 *

4 .NF.C.5: Express a fraction with denominator 10 as an
equivalent fraction with denominator 100, and use this
technique to add two fractions with respective denominators 10
and 100.*2

For example, express 3/10 as 30/100, and add 3/10 + 4/100 =
34/100.

*2 Students who can generate equivalent fractions can develop
strategies for adding fractions with unlike denominators in
general. But addition and subtraction with unlike denominators
in general is not a requirement at this grade.

4NFE5 4.NOF.C.6: Express a fraction with denominator 10 as an
equivalent fraction with denominator 100, and use this technique to add
two fractions with respective denominators 10 and 100.:2

c L 3 30 | adé 3 4 _ 34
7 10 100’ 10 100 100 °

4.NF.C.6: Use decimal notation for fractions with denominators
10 or 100. For example, rewrite 0.62 as 62/100; describe a length
as 0.62 meters; locate 0.62 on a number line diagram; represent

62/100 of a dollar as S0.62.

4NFEG6-4.NOF.C.7: Use decimal notation and precise language for
fractions with denominators 10 or 100. Ferexamﬁe—rem#ﬁe—&@i’—a%
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: t R : 62 £ ol » SQ 62
7 100 U

4.NF.C.7: Compare two decimals to hundredths by reasoning
about their size. Recognize that comparisons are valid only
when the two decimals refer to the same whole. Record the
results of comparisons with the symbols >, =, or <, and justify
the conclusions, e.g., by using a visual model.

4NFE+# 4.NOF.C.8: Compare two decimals to hundredths by reasoning
about their size.
e Recognize that comparisons are valid only when the two decimals
refer to the same whole.
e Record the results of comparisons with the symbols >, =, or <, and
justify the conclusions, e.g., by using a visual model_or number
line.

4-0A-B 4.NOF.D: Gain familiarity with factors and multiples.

4.0A.B.4: Using whole numbers in the range 1-100,

a. Find all factor pairs for a given whole number.

b. Recognize that a given whole number is a multiple of each of
its factors.

c. Determine whether a given whole number is a multiple of a
given one-digit number.

d. Determine whether a given whole number is prime or
composite.

4-0A-B4 4.NOF.D.9: Using whole numbers in the range 1-100,
a. Find all factor pairs for a given whole number.
b. Recognize that a given whole number is a multiple of each of its
factors.
c. Determine whether a given whole number is a multiple of a given
one-digit number.
d. Determine whether a given whole number is prime or composite.

4-NBTF-A-4.NOF.E: Generalize place value understanding for multi-digit whole numbers.

4.NBT.A.1: Recognize that in a multi-digit whole number less
than or equal to 1,000,000, a digit in one place represents ten
times what it represents in the place to its right. For example, (1)
recognize that 700 + 70 = 10; (2) in the number 7,246, the 2
represents 200, but in the number 7,426 the 2 represents 20,
recognizing that 200 is ten times as large as 20, by applying
concepts of place value and division.

4NBT-A1 4.NOF.E.10: Recognize that in a multi-digit whole number less
than or equal to 1,000,000, a digit in one place represents ten times what

it represents in the place to its right. Fe#eaw%e—@-meeg-a&e—t-h&t—?@@-—

’ ’ ’ ’

’ ’ ’

! " o ! | division,
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4.NBT.A.2: Read and write multi-digit whole numbers less than
or equal to 1,000,000 using base-ten numerals, number names,
and expanded form. Compare two multi-digit numbers based on
meanings of the digits in each place, using >, =, and < symbols
to record the results of comparisons.

4 NBFA2 4.NOF.E.11: Read and write multi-digit whole numbers tess-than
er-eedat up to 1,000,000 using base-ten numerals/standard form, written
form (humber names), unit form, and expanded form. Eempare-twe

4.NBT.A.3: Use place value understanding to round multi-digit
whole numbers, less than or equal to 1,000,000, to any place.

4NBFA3 4.NOF.E.12:Use place value understanding to
a.+Round multi-digit whole numbers;tess-thanr-ereeuat up to
1,000,000, to any place.
b. U ibl | . luti Lworld
mathematical tasks.,

4.NOF.F: Add and subtract multi-digit numbers.

4.NBT.B.4: Fluently add and subtract multi-digit whole numbers
with sums less than or equal to 1,000,000, using the standard
algorithm.

4NBFB4 4.NOF.F.13: Fluently add and subtract multi-digit whole
numbers with sums or differences less than or equal to 1,000,000, using
a the-standard algorithm.

Algebraic Reasoning

Current Standard Proposed Standard

4-0A-A 4.AR.A: Use the four operations with whole numbers to solve prebtems real-world mathematical tasks.

4.0A.A.1: Interpret a multiplication equation as a comparison
and represent verbal statements of multiplicative comparisons

40A-AF4.AR.A.1: Interpret a multiplication equation as a comparison and
represent verbal statements of multiplicative comparisons as

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064

Page 39



http://doe.louisiana.gov/

Current Standard Proposed Standard

as multiplication equations, e.g., interpret 35=5x 7 as a
statement that 35 is 5 times as many as 7, and 7 times as many
as 5.

multiplication equations. e-ginterpret-35=5-Fas-astatementthat35
o C i 2 r7 4 5.

4,0A.A.2: Multiply or divide to solve word problems involving
multiplicative comparison, e.g., by using drawings and/or
equations with a symbol for the unknown number to represent
the problem, distinguishing multiplicative comparison from
additive comparison (Example: 6 times as many vs. 6 more
than). *1

*1 See Glossary, Table 2.

https://doe.louisiana.gov/docs/default-source/teacher-toolbox-r
esources/louisiana-student-standards-for-k-12-math.pdf?sfvrsn
=86bb8ailf 0

Page 61 - Common multiplication and division situations.

4-0A-A2 4.AR.A.2: Multiply or divide to solve wereHprobtems real-world
mathematical tasks involving multiplicative comparison.

e Represent these tasks -e-g+by using drawings and/or equations
with a symbol for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive
comparison,

N 64 e . -
;E”E”“Ells : Etmllsl's.as FRan E”.'““”i“ff Hve-eompa nsen)-vs

L See-ClessaryTable =

4.0A.A.3: Solve multi-step word problems posed with whole
numbers and having whole-number answers using the four
operations, including problems in which remainders must be
interpreted. Represent these problems using equations with a
letter standing for the unknown quantity. Assess the
reasonableness of answers using mental computation and
estimation strategies including rounding. Example: Twenty-five
people are going to the movies. Four people fit in each car. How
many cars are needed to get all 25 people to the theater at the
same time?

4-0A-A3-4.AR.A.3: Solve multi-step werd-preblems real-world

mathematical tasks involving more than one operation posed with whole
numbers and having whole-number answers using the four operations,

the-same-tme?
a. Represent these problems using equations with a letter standing
for the unknown quantity.
b. Assess the reasonableness of answers using mental computation and
estimation strategies including rounding.

4.0A-€ 4.AR.B: Generate and analyze patterns.

4.0A.C.5: Generate a number or shape pattern that follows a

4-0A-65 4.AR.B.4: Generate and extend a number or shape pattern that
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given rule. Identify apparent features of the pattern that were
not explicit in the rule itself. For example, given the rule “Add 3”
and the starting number 1, generate terms in the resulting
sequence and observe that the terms appear to alternate between
odd and even numbers. Explain informally why the numbers will
continue to alternate in this way.

follows a given rule.

a. ldentify apparent features of the pattern that were not explicit in

the rule itself.

e For example, given the rule “Add 3” and the starting number 1,
generate terms in the resulting sequence and observe that the
terms appear to alternate between odd and even numbers.
Explain informally why the numbers will continue to alternate in
this way.

4.AR.C: Compare whole numbers.

4.NBT.A.2: Read and write multi-digit whole numbers less than
or equal to 1,000,000 using base-ten numerals, number names,
and expanded form. Compare two multi-digit numbers based on
meanings of the digits in each place, using >, =, and < symbols
to record the results of comparisons.

expanded-ferm.Using understanding of the base-ten system:
a. Compare #we-multi-digit whole numbers up to 1.000.000 using >, =,
and < symbols to record the results of comparisons.

b. Order a set of whole numbers up to 1.000.000.

4-NBFB 4.AR.D: Use place value understanding and properties

of operations to perform multi-digit arithmetic.

4.NBT.B.5: Multiply a whole number of up to four digits by a
one-digit whole number, and multiply two two-digit numbers,
using strategies based on place value and the properties of
operations. lllustrate and explain the calculation by using
equations, rectangular arrays, and/or area models.

4NBFB-5 4.AR.D.6: Multiply a whole number of up to four digits by a
one-digit whole number, and multiply two two-digit numbers, using
strategies based on place value understanding and the properties of
operations.
a. lllustrate and explain the calculation by using equations,
rectangular arrays, number line diagrams and/or area models.

4.NBT.B.6: Find whole-number quotients and remainders with
up to four-digit dividends and one-digit divisors, using
strategies based on place value, the properties of operations,
and/or the relationship between multiplication and division.
Illustrate and explain the calculation by using equations,

4NBTB-6 4.AR.D.7: Find whole-number quotients and remainders with
up to four-digit dividends and one-digit divisors, using strategies based
on place value understanding, the properties of operations, and/or the
relationship between multiplication and division.

a. Represent Hustrate-and explain the calculation by using equations,
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rectangular arrays, and/or area models. rectangular arrays, and/or area models.

Geometric Reasoning & Logic

Current Standard Proposed Standard

4-6-A. 4.GL.A: Draw and identify lines and angles, and classify shapes by properties of their lines and angles.

4.G.A.1: Draw points, lines, line segments, rays, angles (right, 4-6-A+ 4.GL.A.1: Draw points, lines, line segments, rays, angles (right,
acute, obtuse), and perpendicular and parallel lines. Identify acute, obtuse), and perpendicular and parallel lines. Identify these in
these in two-dimensional figures. two-dimensional figures.

4.G.A.2: Classify two-dimensional figures based on the 4-6-A2 4.GL.A.2: Classify two-dimensional figures based on the
presence or absence of parallel or perpendicular lines, or the presence or absence of parallel or perpendicular lines, or the presence or
presence or absence of angles of a specified size. Recognize absence of angles of a specified size.

right triangles as a category, and identify right triangles. a. Recognize right triangles as a category, and identify right triangles.
4.G.A.3: Recognize a line of symmetry for a two-dimensional 4.6-A-3-4.GL.A.3: Recognize a line of symmetry for a two-dimensional
figure as a line across the figure such that the figure can be figure as a line across the figure such that the figure can be folded along
folded along the line into matching parts. Identify the line into matching parts. Identify line-symmetric figures and draw
line-symmetric figures and draw lines of symmetry. lines of symmetry.

Data Analysis & Measurement

Current Standard Proposed Standard

4-Mb-A 4.DM.A: Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit.
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4.MD.A.1: Know relative sizes of measurement units within one
system of units including ft, in; km, m, cm; kg, g; b, oz; |, ml; hr,
min, sec. Within a single system of measurement, express
measurements in a larger unit in terms of a smaller unit. Record
measurement equivalents in a two-column table. (Conversions
are limited to one-step conversions.) For example, know that 1 ft
is 12 times as long as 1in. Express the length of a 4 ft snake as 48
in. Generate a conversion table for feet and inches listing the
number pairs (1, 12), (2, 24), (3, 36), ...

4MB-A3 4.DM.A.1: Know relative sizes of measurement units within one
system of units, including ft, in; km, m, cm; kg, g; lb, oz.; |, ml; hr, min, sec.
a. Within a single system of measurement, express measurements in
a larger unit in terms of a smaller unit.
b. Record measurement equivalents in a two-column table.
(Conversions are limited to one-step conversions.) Ferexampte—row

4 .MD.A.2: Use the four operations to solve word problems
involving distances, intervals of time, liquid volumes, masses of
objects, and money, including problems involving whole
numbers and/or simple fractions (addition and subtraction of
fractions with like denominators and multiplying a fraction
times a fraction *3 or a whole number), and problems that
require expressing measurements given in a larger unit in terms
of a smaller unit. Represent measurement quantities using
diagrams such as number line diagrams that feature a
measurement scale.

*3 Students in Grade 4 will be assessed on multiplying a
fraction and a whole number as indicated in the NF domain.
Some students may be able to multiply a fraction by a fraction
as a result of generating equivalent fractions; however, mastery
of multiplying two fractions occurs in Grade 5.

4MB-A2 4.DM.A.2: Use the four operations to solve multi-step
real-world mathematical tasks wereHprebtems involving:

e distances, intervals of time, liquid volumes, masses of objects,
and money, including problems involving whole numbers and/or
simple fractions {addition-and-subtraction-effractionswith-tike
denerminatersandrmultbiebringefragtientimesataeteniZea
whetenumber), and

° problems that require expressmg measurements givenin a larger

4.MD.A.3: Apply the area and perimeter formulas for rectangles
in real-world and mathematical problems. For example, find the
width of a rectangular room given the area of the flooring and the

4MB-A3 4.DM.A.3: Apply the area and perimeter formulas for

rectangles in reat-wertd-ane-mathematicatpreblemsreal-world
mathematical tasks. Ferexample—find-the-width-ofareetangtiHarroom
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length, by viewing the area formula as a multiplication equation
with an unknown factor.

4 Mb-B 4.DM.B:Use place value understanding and properties of operations to perform multi-digit arithmetic.

4.MD.B.4: Make a line plot to display a data set of 4-MBB4 4.DM.B.4: Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4, 1/8). Solve measurements in fractions of a unit (&=, =, %)

problems involving addition and subtraction of fractions by o ° . . L
using information presented in line plots. For example, from a a. Solve prebtems-real-world mathematical tasks involving addition

line plot find and interpret the difference in length between the and subtraction of fractions with like denominators by using
longest and shortest specimens in an insect collection.

mformatlon presented in llne plots

4-MP-G 4.DM.C: Geometric measurement: understand concepts of angle and measure angles.

4.MD.C.5: Recognize angles as geometric shapes that are 4-MB-6-5 4.DM.C.5: Recognize angles as geometric shapes that are
formed wherever two rays share a common endpoint, and formed wherever two rays share a common endpoint, and understand
understand concepts of angle measurement: concepts of angle measurement:

a. An angle is measured with reference to a circle with its center a. An angle is measured with reference to a circle with its center at
at the common endpoint of the rays, by considering the fraction the common endpoint of the rays, by considering the fraction of the
of the circular arc between the points where two rays intersect circular arc between the points where two rays intersect the circle.
the circle. b. An angle that turns through — 360 ——of acircle is called a "one-degree

b. An angle that turns through 1/360 of a circle is called a
"one-degree angle," and can be used to measure angles.

c. An angle that turns through n one-degree angles is said to
have an angle measure of n degrees.

angle," and can be used to measure angles.
c. An angle that turns through n one-degree angles is said to have an
angle measure of n degrees.

4 .MD.C.6: Measure angles in whole-number degrees using a 4-MP-6:6 4.DM.C.6: Measure angles in whole-number degrees using a

protractor. Sketch angles of specified measure. standard 180° protractor. Sketeh-ansles-ofspecified-measure:
4.MD.C.7: Recognize angle measure as additive. When an angle | 4MB-6+# 4.DM.C.7: Recognize angle measure as additive. When an angle
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is decomposed into non-overlapping parts, the angle measure
of the whole is the sum of the angle measures of the parts.
Solve addition and subtraction problems to find unknown
angles on a diagram in real-world and mathematical problems,
e.g., by using an equation with a letter for the unknown angle
measure.

is decomposed into non-overlapping parts, the angle measure of the
whole is the sum of the angle measures of the parts.
a. Solve addition and subtraction prebterms- real-world mathematical
tasks to find unknown angles on a diagram-+a+eat-werte-and
mathematicatprobtems, e.g., by using an equation with a letter for

the unknown angle measure.

4-MP-D 4.DM.D: Relate area to operations of multiplication and addition.

4 .MD.D.8: Recognize area as additive. Find areas of rectilinear
figures by decomposing them into non-overlapping rectangles
and adding the areas of the non-overlapping parts, applying this
technique to solve real-world problems.

4MB-B-8 4.DM.D.7: Recognize area as additive.
Fnd-areas-ofrectitinearfiguresby-dDecomposeirg two dimensional
composite figures whose sides meet at right angles into non-overlapping
rectangles and squares. adding-the-areas-ef-the-non-overtappingparts;
applyingsthistechriquetosolvereal-word-problems—Apply area

formulas to find the area of each part, and use addition or subtraction to
determine the total area of the composite figure.
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Grade 5

Grade Level Expected Foundational Skills

By the end of grade 5, mathematically proficient students can reliably apply the following skills to engage in grade-appropriate mathematical

tasks. This list does not represent the full depth of learning expected in grade 5. but is comprised of the foundational skills required by the
standards.

Evaluate and compare simple expressions.

Multiply a fraction by a whole number or a fraction.
R nd writ imals to the th ndths.

Compare and order whole numbers and decimals, identifying greater than, less than, or equal to.
Estimate and round multi-digit numbers with decimals to any place.

N oA LN

Add and subtract fractions with unlike denominators.

Current Standard Proposed Standard

5:NF-A 5.NOF.A: Use equivalent fractions as a strategy to add and subtract fractions.

5.NF.A.1: Add and subtract fractions with unlike denominators BNFEAZ 5.NOF.A.1: Add and subtract fractions with unlike denominators

(including mixed numbers) by replacing given fractions with (including mixed numbers and fractions greater than 1) by replacing

equivalent fractions in such a way as to produce an equivalent given fractions with equivalent fractions in-steh-a-way-as to produce an

sum or difference of fractions with like denominators. For equivalent_equation with sum-erdifferenee-ef-fractions that have with

example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + c/d = like denominators.

(ad + bc)/bd.) o F o2 o5 o 8 15 _ 23 4 Lo, c_ (adtbo 4
73 4 12 12 12 " b d bd
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5.NF.A.2: Solve word problems involving addition and 5NFA2 5.NOF.A.2: Solve werd-prebtems real-world mathematical tasks
subtraction of fractions. involving addltlon and subtractlon of fractlons

a. Solve word problems involving addition and subtraction of v 5 Add and
fractions referring to the same whole, including cases of unlike subtract e# fractions referrlng to the same whole including cases of
denominators, e.g., by using visual fraction models or equations unlike denominators, e.g., by using visual fraction models, humber

to represent the problem. line diagrams. or equations to represent the problem.

b. Use benchmark fractions and number sense of fractions to b. Use benchmark fractions and number sense of fractions to
estimate mentally and justify the reasonableness of answers. estimate mentally and justify the reasonableness of answers. Fo¢

For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by EXOFPle—FeCOSRIZE-aR-RCOFFEEtFOsHE——+ = by observingthat—<
observing that 3/7 < 1/2. 1 527 7

K

5-NFB 5.NOF.B: Apply and extend previous understandings of multiplication and division to multiply and divide fractions.

5.NF.B.3: Interpret a fraction as division of the numerator by the | 5NFB3 5.NOF.B.3: Interpret a fraction as division of the numerator by
denominator (a/b = a + b). Solve word problems involving the denominator (% = a + b). Solve werd-problemsreal-world

d'V'S'.On of Wh(.)le numbers leading to answersin the fqrm af mathematical tasks involving division of whole numbers teadingte
fractions or mixed numbers, e.g., by using visual fraction - ¢ ) )
. answers in the form of fractions to include fractions greater than one or
models or equations to represent the problem. For example,
mixed numbers, e.g., by using visual fraction models, humber llne

interpret 3/4 as the result of dividing 3 by 4, noting that 3/4 diagrams. or equations to represent the roblem c e
multiplied by 4 equals 3, and that when 3 wholes are shared _g_,_ a P ] P

equally among 4 people each person has a share of size 3/4. If 9
people want to share a 50-pound sack of rice equally by weight,
how many pounds of rice should each person get? Between what
two whole numbers does your answer lie?
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5.NF.B.4: Apply and extend previous understandings of 5:NFB+4 5.NOF.B.4: Apply and extend previous understandings of
multiplication to multiply a fraction or whole number by a multiplication to multiply a fraction or whole number by a fraction.
fraction. a. Interpret the product (ﬂ) X g as m parts of a partition of g into n

a. Interpret the product (m/n) x g as m parts of a partition of g
into n equal parts; equivalently, as the result of a sequence of
operations, m x g + n. For example, use a visual fraction model to

equal parts; equivalently, as the result of a sequence of operations, m

X O + N. Fere@ample—nsea-wsaalfracterrrodelerrumbertine-teshow

show understanding, and create a story context for (m/n) x q. understanding-and-create-a-story-contextfor———)x¢-

b. Construct a model to develop understanding of the concept b. Construct or critigue a precise a-model to develop an

of multiplying two fractions and create a story context for the understanding of the concept of multiplying two fractions and create
equation. [In general, (m/n) x (c/d) = (mc)/(nd).] a story context for the equation. fln general, (%) X (%) = %)L.}

c. Find the area of a rectangle with fractional side lengths by
tiling it with unit squares of the appropriate unit fraction side
lengths, and show that the area is the same as would be found
by multiplying the side lengths.

d. Multiply fractional side lengths to find areas of rectangles,
and represent fraction products as rectangular areas.

5.NF.B.5: Interpret multiplication as scaling (resizing), by: 5-NFB-5 5.NOF.B.5: Interpret multiplication as scaling (resizing), by:

a. Comparing the size of a product to the size of one factor on a. Comparing the size of a product to the size of one factor enthe

the basis of the size of the other factor, without performing the basis—based on efthe size of the other factor, without performing the
indicated multiplication. indicated multiplication.

b. Explaining why multiplying a given number by a fraction b. Explaining why multiplying a given number by a fraction greater
greater than 1 results in a product greater than the given than 1 results in a product greater than the given number &eecegnizing
number (recognizing multiplication by whole numbers greater rredstieaticnoy—whelenuimbersgreaterthartasa-tamitiarecase
than 1 as a familiar case). c. Explaining why multiplying a given c. Explaining why multiplying a given number by a fraction less than 1
number by a fraction less than 1 results in a product smaller results in a product smaller than the given number.

than the given number. d. Relating to the principle of fraction equivalence.

d. Relating the principle of fraction equivalence a/b = (n x a)/(n x
b) to the effect of multiplying a/b by 1.
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5.NF.B.6: Solve real-world problems involving multiplication of
fractions and mixed numbers, e.g., by using visual fraction
models or equations to represent the problem.

Proposed Standard

5:NFB-6 5.NOF.B.6: Represent and sSolve real-world prebtems
mathematical tasks involving multiplication of fractions, including
fractions greater than 1 and mixed numbers, e.g., by using visual fraction

models, number line diagrams, or equations-te+representtheproblem.
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5.NF.B.7: Apply and extend previous understandings of division
to divide unit fractions by whole numbers and whole numbers
by unit fractions.*1

a. Interpret division of a unit fraction by a non-zero whole
number, and compute such quotients. For example, create a
story context for (1/3) = 4, and use a visual fraction model to show
the quotient. Use the relationship between multiplication and
division to explain that (1/3) + 4 = 1/12 because (1/12) x 4 = 1/3.

b. Interpret division of a whole number by a unit fraction, and
compute such quotients. For example, create a story context for
4 +(1/5), and use a visual fraction model to show the quotient. Use
the relationship between multiplication and division to explain
that 4 + (1/5) = 20 because 20 x (1/5) = 4.

c. Solve real-world problems involving division of unit fractions
by non-zero whole numbers and division of whole numbers by
unit fractions, e.g., by using visual fraction models and
equations to represent the problem. For example, how much
chocolate will each person get if 3 people share 1/2 b of
chocolate equally? How many 1/3-cup servings are in 2 cups of
raisins?

*1 Students able to multiply fractions in general can develop
strategies to divide fractions in general, by reasoning about the
relationship between multiplication and division. But division of
a fraction by a fraction is not a requirement at this grade.

5:NFB-+# 5.NOF.B.7: Apply and extend previous understandings of division
to divide unit fractions by whole numbers and whole numbers by unit
fractions in the context of real-world mathematical tasks, e.g., by using
visual fraction models, number line diagrams, or equations to represent

the problem.=
a. Interpret division of a unit fraction by a non-zero whole number, and

compute such quotients. Fe#e*a-mﬁxle—eﬁea%e-a-s-teﬁy-eeﬁe*t—feﬁ%)-—

b. Interpret division of a whole number by a unit fraction, and
compute such quotients.—Fe#e*a#m%erefea%e-a-s%eﬂf-eeﬁfe*t—feﬁ%%
: l NP . ol ! ! T

L1y
4 5)_

5:NBTF-A 5.NOF.C: Understand the place value system.
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5.NBT.A.1: Recognize that in a multi-digit number, a digit in one | 5:NBFA+5.NOF.C.8: Recognize that in a multi-digit number, a digit in one
place represents 10 times as much as it represents in the place place represents 10 times as much as it represents in the place to its

5.NBT.A.4: Use place value understanding to round decimals to | 5:NBFA4 5.NOF.C.9: Use place value understanding to:

any place. a. fRound multi-digit numbers with decimals to any place:; and
b. Use compatlble numbers to estimate solutions to real-world
mathem

E

5.NOF.D: Multiply multi-digit numbers.

5.NBT.B.5: Fluently multiply multi-digit whole numbers using BNBFB-5 5.NOF.D.10: Fluently multiply multi-digit whole numbers using
the standard algorithm. the a standard algorithm.

Numeracy & Operational FluencyAlgebraic Reasoning

Current Standard Proposed Standard

5:0A-A 5.AR.A: Write and interpret numerical expressions.

5.0A.A.1: Use parentheses or brackets in numerical expressions, | 5:6A-A+ 5.AR.A.1: Use parentheses, brackets or braces in numerical
and evaluate expressions with these symbols. expressions, and evaluate expressions with these symbols attending to
the order of operations and the properties of operations.
a. Compare two simple expressions using >, =, or < to record the
comparison of expressions limited to three operations and one
grouping symbol.
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5.0A.A.2: Write simple expressions that record calculations with
whole numbers, fractions, and decimals, and interpret
numerical expressions without evaluating them. For example,
express the calculation “add 8 and 7, then multiply by 2” as 2 x (8
+ 7). Recognize that 3 x (18,932 + 9.21) is three times as large as
18,932 + 9.21, without having to calculate the indicated sum or
product.

5:0A-A2 5.AR.A.2: Write simple expressions that record calculations
with whole numbers, fractions, and decimals, and interpret numerical
expressions without evaluating them. Ferexampteexpressthecalettation
““ ’ ’ E; ’ ;, E' !E' ! l 27! 2 FE; ;,.

s ol tatotheindicatod ot

5.0A:B 5.AR.B: Analyzepatterns-andrelationships: Compare whole humbers.

5.0A.B.3: Generate two numerical patterns using two given
rules. Identify apparent relationships between corresponding
terms. Form ordered pairs consisting of corresponding terms
from the two patterns, and graph the ordered pairs on a
coordinate plane. For example, given the rule “Add 3” and the
starting number 0, and given the rule “Add 6” and the starting
number 0, generate terms in the resulting sequences, and observe
that the terms in one sequence are twice the corresponding terms
in the other sequence. Explain informally why this is so.

5:0A-B3 5.AR.B.3: Generate_and extend two numerical patterns using
two given rules. Identify apparent relationships between corresponding
terms.

a. Form ordered pairs consisting of corresponding terms from the two

b. Explain these relationships informally.

BN A Drderstand-theplacevaluesystern:

5.AR.C: Use place value understanding to apply patterns beyond whole humbers.
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5.NBT.A.2: Explain and apply patterns in the number of zeros of
the product when multiplying a number by powers of 10. Explain
and apply patterns in the values of the digits in the product or

the quotient, when a decimal is multiplied or divided by a power
of 10. Use whole-number exponents to denote powers of 10. For

example, 10°= 1, 10" =10... and 2.1 x 10> = 210.

SNBFA22 5.AR.C.4: Exptain-Construct a written explanation and apply
patterns in the number of zeros of the product when multiplying a
number by powers of 10.
a. Explain and apply patterns in the values of the digits in the product
or the quotient; when a decimal is multiplied or divided by a power of
10.
b. Use whole-number exponents to denote powers of 10. Ferexampte;

10°=1-10"=10-—and-21¢10°=210-

5.NBT.A.3: Read, write, and compare decimals to thousandths.
a. Read and write decimals to thousandths using base-ten
numerals, number names, and expanded form, e.g., 347.392 =3
100+4 10+7 1+3 (1/10) + 9 (1/100) + 2 (1/1000). b. Compare
two decimals to thousandths based on the meanings of the
digits in each place, using >, =, and < symbols to record the
results of comparisons.

SNBTA3 5.AR.C.5: Readwrite-and-compare-decimatsto-thousandths:

in ndin -ten m:
a. Read and write decimals to thousandths using base-ten
numerals/standard form, written form (number names) , unit form and
expanded form,e-2-34/4-392=31060—+4310—++1+3-1H06}+9
HA06)-+2-{1H606):
b. Compare and order +we- multi-digit whole humbers and decimals to
thousandths based on the meanirgs- values of the digits in each
place, using >, =, and < symbols to record the results of comparisons.

5-NBFB 5.AR.D: Perform operations with multi-digit whole numbers with decimals to hundredths.

5.NBT.B.6: Find whole-number quotients of whole numbers with
up to four-digit dividends and two-digit divisors, using
strategies based on place value, the properties of operations,
subtracting multiples of the divisor, and/or the relationship
between multiplication and division. Illustrate and/or explain the
calculation by using equations, rectangular arrays, area models,
or other strategies based on place value.

S5NBFB-6 5.AR.D.6: Find whole-number quotients of whole numbers with
up to four-digit dividends and two-digit divisors, using strategies based
on place value understanding, the properties of operations, subtracting
multiples of the divisor, and/or the relationship between multiplication
and division.
a. lllustrate and/or explain the calculation by using equations,
rectangular arrays, area models, or other strategies based on place
value understanding.
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5.NBT.B.7: Add, subtract, multiply, and divide decimals to
hundredths, using concrete models or drawings and strategies
based on place value, properties of operations, and/or the
relationship between addition and subtraction; justify the
reasoning used with a written explanation.

S5NBFB-+# 5.AR.D.7: Add, subtract, multiply, and divide decimals to
hundredths, using concrete models or drawings and strategies based on
place value understanding, properties of operations, and/or the
part-whole relationship between addition and subtraction or
multiplication and division,:

a. fustify the reasoning of methods used for calculation with a

written explanation.

Geometric Reasoning & Logic

Current Standard

Proposed Standard

5:6-A-5.GL.A: Graph

ns. Generate and analyze patterns.

5.G.A.1: Use a pair of perpendicular number lines, called axes, to
define a coordinate system, with the intersection of the lines
(the origin) arranged to coincide with the 0 on each line and a
given point in the plane located by using an ordered pair of
numbers, called its coordinates. Understand that the first
number in the ordered pair indicates how far to travel from the
origin in the direction of one axis, and the second number in the
ordered pair indicates how far to travel in the direction of the
second axis, with the convention that the names of the two axes
and the coordinates correspond (e.g., x-axis and x-coordinate,
y-axis and y-coordinate).

5:6-A-1 5.GL.A.1: Use a pair of perpendicular number lines, called axes, to
define a coordinate system, with the intersection of the lines (the origin)
arranged to coincide with the 0 on each line and a given point in the
plane located by using an ordered pair of numbers, called its coordinates.
° nderstand that in an order ir, the first number shows how
far to move along the x-axis. and th nd number shows how

far to move along the y-axis from the origin.
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5.G.A.2: Represent real-world and mathematical problems by
graphing points in the first quadrant of the coordinate plane,
and interpret coordinate values of points in the context of the
situation.

5642 5.GL.A.2: Represent real-world ang-mathematical tasks prebtems
by graphing points in the first quadrant of the coordinate plane, and
interpret coordinate values of points in the context of the situation.

5:6:B: 5.GL.B: Classify two-dimensional figures into categories

based on their properties.

5.G.B.3: Understand that attributes belonging to a category of
two-dimensional figures also belong to all subcategories of that
category. For example, all rectangles have four right angles and
squares are rectangles, so all squares have four right angles.

5:6-B-3 5.GL.B.3: Analyze and relate Ynderstane-thatattributes
belonging to a category of two-dimensional figures also belong to all

subcategorles of that category thexaﬁeﬁb—ﬁl—met-&ﬁgl-ee-have-lﬁetﬁrghf

5.G.B.4: Classify quadrilaterals in a hierarchy based on
properties. (Students will define a trapezoid as a quadrilateral
with at least one pair of parallel sides.)

5:6-B4 5.GL.B.4: Classify quadrilaterals in a hierarchy based on
properties.
a. Justify the reasonlng for claSS|f|cat|on W|th a wrltten response.

Data Analysis & Measurement

Current Standard

Proposed Standard

5:MB-A 5.DM.A: Convert like measurement units within a given

measurement system.
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5.MD.A.1: Convert among different-sized standard measurement
units within a given measurement system, and use these
conversions in solving multi-step, real-world problems (e.g.,
convert 5 cm to 0.05 m; 9 ft to 108 in).

S5MB-A+5.DM.A.1: Convert among different-sized standard
measurement units within a given measurement system, and use these
conversions in solving multi-step, real-world mathematical tasks
preblems{e.geconvertbemte-0:05-m O-f+e108n involving:
distances, intervals of time, liquid volumes, masses of objects, and
money. in ing pr ms involving wh number im n
fractions.

5.MD.B 5.DM.B: Representand-interpretdata—Compare whole numbers.

5.MD.B.2: Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4, 1/8). Use
operations on fractions for this grade to solve problems
involving information presented in line plots. For example, given
different measurements of liquid in identical beakers, find the
amount of liquid each beaker would contain if the total amount in
all the beakers were redistributed equally.

5-MB-B2 5.DM.B.2: Make a line plot to display a data set of

: ' : 11 1
measurements in fractions of a unit (24—, - ).

a. Use operations on fractions, excluding dividing fractions by
Wto solve prebtems+real-world mathematical

tasks involving information presented in line plots.

- logiver clif  Laidinidenticoal

5:MbB-G 5.DM.C: Geometric measurement: understand concepts of volume and relate volume to multiplication and to addition.

5.MD.C.3: Recognize volume as an attribute of solid figures and
understand concepts of volume measurement.

a. A cube with side length 1 unit, called a “unit cube,” is said to
have “one cubic unit” of volume, and can be used to measure
volume. b. A solid figure that can be packed without gaps or
overlaps using n unit cubes is said to have a volume of n cubic
units.

5:Mb:6:3 5.DM.C.3: Recognize volume as an attribute of solid figures and
understand concepts of volume measurement.
a. A cube with side length 1 unit, called a “unit cube,” is said to have
“one cubic unit” of volume, and can be used to measure volume.
b. A solid figure that can be packed without gaps or overlaps using n
unit cubes is said to have a volume of n cubic units.

5.MD.C.4: Measure volumes by counting unit cubes, using cubic
cm, cubic in, cubic ft, and improvised units.

5-Mb-6-4 5.DM.C.4: Measure volumes by counting unit cubes, using cubic
cm, cubic in, cubic ft, and improvised units.
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5.MD.C.5: Relate volume to the operations of multiplication and
addition and solve real-world and mathematical problems
involving volume.

a. Find the volume of a right rectangular prism with
whole-number side lengths by packing it with unit cubes, and
show that the volume is the same as would be found by
multiplying the edge lengths, equivalently by multiplying the
height by the area of the base. Represent threefold
whole-number products as volumes, e.g., to represent the
associative property of multiplication.

b. Apply the formulas V=1 xw x hand V = B x h for rectangular
prisms to find volumes of right rectangular prisms with
whole-number edge lengths in the context of solving real-world
and mathematical problems.

c. Recognize volume as additive. Find volumes of solid figures
composed of two non-overlapping right rectangular prisms by
adding the volumes of the non-overlapping parts, applying this
technique to solve real-world problems.

5:MB-6-5 5.DM.C.5: Relate volume to the operations of multiplication and
addition and solve real-world are-mathematical_tasks prebtems-involving
volume.
a. Find the volume of a right rectangular prism with whole-number
side lengths by packing it with unit cubes, and shew- connect that the
volume is the same as wettd-be-feurdby-multiplying the edge
lengths, eguivatently-also by multiplying the height by the area of the
base (i.e.. compute the layers of area).
e Represent threefold whole-number products as volumes, e.g.,
to represent the associative property of multiplication.
b. Apply the formulas V=[x w x h and V = B x h for rectangular prisms
to find volumes of right rectangular prisms with whole-number edge
lengths in the context of solving real-world ane-mathematical tasks
probtems.
c. Recognize volume as additive. Find volumes of solid figures
composed of two non-overlapping right rectangular prisms by adding
the volumes of the non-overlapping parts, applying this technique to
solve real-world mathematical prebtemstasks.

5.DM.D: Geometric measurement: extend previous understandings of area and multiplication to multiply fractions.

5.NF.B.4: c. Find the area of a rectangle with fractional side
lengths by tiling it with unit squares of the appropriate unit
fraction side lengths, and show that the area is the same as
would be found by multiplying the side lengths.

d. Multiply fractional side lengths to find areas of rectangles,
and represent fraction products as rectangular areas.

5:NFB45.DM.D.6: Apply and extend previous understandings of area and
multiplication to multiply a fraction or whole humber by a fraction.

a. Find the area of a rectangle with fractional side lengths by tiling it
with unit squares of the appropriate unit fraction side lengths, and
show that the area is the same as would be found by multiplying the
side lengths.

b. Multiply fractional side lengths to find areas of rectangles, and
represent fraction products as rectangular areas.

c. Compose and decompose rectangular regions to calculate area.
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Grade 6

Grade Level Expected Foundational Skills
By the end of grade 6, mathematically proficient students can reliably apply the following skills to engage in grade-appropriate mathematical

ask h does not represent the depth of learning expected in grade 6, but is comprised of the foundational sk equired by the
standards.

1. E v divid lti-digi | . lard algoritt

2. Divide fractions by fractions.

3. Add, subtract, multiply, and divide multi-digit decimals using standard a

4. Determine the unknown number in an addition or subtraction equation.

5. Determine the unknown number in a multiplication and division equation.

6. Evaluate expressions with positive, whole-number exponents.

Numeracy & Operational Fluency

Current Standard Proposed Standard

6-NS-A 6.NOF.A: Apply and extend previous understandings of multiplication and division to divide fractions by fractions.
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6:NSA3 6. NOF.A.l:Interpret and compute quotients of fractions, and
solve word problems involving division of fractions by fractions, e.g., by
using visual fraction models and equations to represent the problem.

6.NS.A.1: Interpret and compute quotients of fractions, and
solve word problems involving division of fractions by fractions,
e.g., by using visual fraction models and equations to represent
the problem.

For example, create a story context for (2/3) + (3/4) and use a
visual fraction model to show the quotient; use the relationship
between multiplication and division to explain that (2/3) + (3/4)
= 8/9 because 3/4 of 8/9 is 2/3. (In general, (a/b) + (c/d) = ad/bc.)
How much chocolate will each person get if 3 people share 1/2
lb of chocolate equally? How many 3/4- cup servings are in 2/3
of a cup of yogurt? How wide is a rectangular strip of land with
length 3/4 mi and area 1/2 square mi?

e For example,

o

create a story context for (2/3) + (3/4) and-use-illustrate
the quotient by using a visual fraction model te-shew-the
coetient;

use the relationship between multiplication and division to

explain that (%) + (%) = % because % of % is %

In general, () + () = (52).

6-NS:B_6.NOF.B: Compute fluently with multi-digit numbers and find common factors and multiples.

6.NS.B.2: Fluently divide multi-digit numbers using the
standard algorithm.

6:NS-B-26.NOF.B.2: Fluently divide positive multi-digit whole numbers
using the a standard algorithm.

6.NS.B.3: Fluently add, subtract, multiply, and divide multi-digit
decimals using the standard algorithm for each operation.

6:NSB3-6.NOF.B.3: Fluently add, subtract, multiply, and divide positive
multi-digit decimals to the thousandths using the a standard algorithm
for each operation.
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6.NS.B.4: Find the greatest common factor of two whole
numbers less than or equal to 100 and the least common
multiple of two whole numbers less than or equal to 12. Use the
distributive property to express a sum of two whole numbers
1-100 with a common factor as a multiple of a sum of two whole
numbers with no common factor. For example, express 36 + 8
as4 (9 +2).

6NSB4-6.NOF.B.4: Find the greatest common factor of two whole
numbers less than or equal to 100 and the least common multiple of two
whole numbers less than or equal to 12. Use the distributive property to
express a sum of two whole numbers 1-100 with a common factor as a
multiple of a sum of two whole numbers with no common factor.

e For example, express 36 + 8 as 4 (9 + 2) the greatest
common factor of 36 and 8 is 4.

6-NS:6 6.NOF.C: Apply and extend previous understandings of the system of rational numbers.

6.NS.C.5: Understand that positive and negative numbers are
used together to describe quantities having opposite directions
or values (e.g., temperature above/below zero, elevation
above/below sea level, credits/debits, positive/negative electric
charge); use positive and negative numbers to represent
quantities in real-world contexts, explaining the meaning of O in
each situation.

6:NS:G-5-6.NOF.C.5: Understand that positive and negative numbers are
used together to describe quantities having opposite directions or values
(e.g., temperature above/below zero, elevation above/below sea level,
credits/debits, positive/negative electric charge); use positive and
negative numbers to represent quantities in real-world contexts,
explaining the meaning of 0 in each situation.

6.NS.C.6: Understand a rational number as a point on the
number line. Extend number line diagrams and coordinate axes
familiar from previous grades to represent points on the line
and in the plane with negative number coordinates.

a. Recognize opposite signs of numbers as indicating locations
on opposite sides of 0 on the number line; recognize that the
opposite of the opposite of a number is the number itself, e.g.,
-(-3) = 3, and that O is its own opposite.

b. Understand signs of numbers in ordered pairs as indicating
locations in quadrants of the coordinate plane; recognize that

6:NS:6:6 6:NOF.C.6: Understand a rational number as a point on the
number line. Extend number line diagrams and coordinate axes familiar
from previous grades to represent points on the line and in the plane with
negative number coordinates.

a. Recognize opposite signs of numbers as indicating locations on
opposite sides of 0 on the number line; recognize that the opposite of the
opposite of a number is the number itself, e.g., -(-3) = 3, and that O is its
own opposite.

b. Understand signs of numbers in ordered pairs as indicating locations in
quadrants of the coordinate plane; recognize that when two ordered
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when two ordered pairs differ only by signs, the locations of the | pairs differ only by signs, the locations of the points are related by
points are related by reflections across one or both axes. reflections across one or both axes.

c. Find and position integers and other rational numbers on a horizontal
or vertical number line diagram; find and position pairs of integers and
other rational numbers on a coordinate plane.

c. Find and position integers and other rational numbers on a
horizontal or vertical number line diagram; find and position

pairs of integers and other rational numbers on a coordinate
plane.

6-NS:6+# 6.NOF.C.7: Understand ordering and absolute value of rational
numbers.

6.NS.C.7: Understand ordering and absolute value of rational
numbers.

a. Interpret statements of inequality as statements about the
relative position of two numbers on a number line diagram. For
example, interpret -3 > -7 as a statement that -3 is located to
the right of =7 on a number line oriented from left to right.

b. Write, interpret, and explain statements of order for rational
numbers in real-world contexts. For example, write -3-C > -7- C
to express the fact that -3-C is warmer than -7-C.

c. Understand the absolute value of a rational number as its
distance from 0 on the number line; interpret absolute value as
magnitude for a positive or negative quantity in a real-world
situation. For example, for an account balance of -30 dollars,
write |[-30| = 30 to describe the size of the debt in dollars.

d. Distinguish comparisons of absolute value from statements
about order. For example, recognize that an account balance
less than -30 dollars represents a debt greater than 30 dollars.

a. Interpret statements of inequality as statements about the relative
position of two numbers on a number line diagram. Ferexampte;

: 2~ 7 I e ; ho riaht of 7

b. Write, interpret, and explain statements of order for rational
numbers in real-world contexts. Ferexamptewrite—3
oE>—Fo-Ctoexpressthe-factthat—3-Cis-warmerthan—+~¢C:

c. Understand the absolute value of a rational number as its distance
from O on the number line; interpret absolute value as magnitude for
a positive or negative quantity in a real-world situation.fFerexampte;

o ata O o OUoTtarS; v O — JU

d. Distinguish comparisons of absolute value from statements about
Order. O EXampte; “;:“ e a - accountoatahneete prein 2
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6.NS.C.8: Solve real-world and mathematical problems by 6:NS:E:8 6.NOF.C.8: Solve real-world and mathematical problems by
graphing points in all four quadrants of the coordinate plane. graphing points in all four quadrants of the coordinate plane. Include use
Include use of coordinates and absolute value to find distances | of coordinates and absolute value to find distances between points with
between points with the same first coordinate or the same the same first coordinate or the same second coordinate.

second coordinate.

Algebraic Reasoning

Current Standard Proposed Standard

6-EE-A 6.AR.A: Apply and extend previous understandings of arithmetic to algebraic expressions.

6.EE.A.1: Write and evaluate numerical expressions involving 6 EEA+6.AR.A.1: Understand, write, and evaluate numerical expressions
whole-number exponents. involving whole-number exponents.
a. ldentify parts of exponential notation using mathematical terms

(base and exponent).

b.
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6.EE.A.2: Write, read, and evaluate expressions in which letters
stand for numbers.

a. Write expressions that record operations with numbers and
with letters standing for numbers. For example, express the
calculation “Subtract y from5”as 5 - .

b. Identify parts of an expression using mathematical terms
(sum, term, product, factor, quotient, and coefficient); view one
or more parts of an expression as a single entity. For example,
describe the expression 2(8+7) as a product of two factors; view
(8+7) as both a single entity and a sum of two terms.

c. Evaluate expressions at specific values of their variables.
Include expressions that arise from formulas used in real-world
problems. Perform arithmetic operations, including those
involving whole-number exponents, in the conventional order
when there are no parentheses to specify a particular order
(Order of Operations). For example, use the formulas V=s® and
A=6 s? to find the volume and surface area of a cube with sides
of length s=1/2.

6 A2 6.AR.A.2: Write, read, and evaluate expressions in which letters
stand for numbers.

a. Write expressions that record operations with numbers and with
letters standing for numbers.
e For example, express the calculation “Subtract y from 5" as 5 - .

b. Identify parts of an expression using mathematical terms (sum,

term, product, factor, quotient, and coefficient); view one or more

parts of an expression as a single entity.

e For example, describe the expression 2(8+7) as a product of two
factors; view (8+7) as both a single entity and a sum of two terms.

c. Evaluate expressions at specific values of their variables. Include
expressions that arise from formulas used in real-world problems.
Perform arithmetic operations, including those involving
whole-number exponents, in the conventional order when there are
no parentheses to specify a particular order (Order of Operations).

e For example, use the formulas V=s® and A=6 s? to find the volume

and surface area of a cube with sides of length s:%.
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6.EE.A.3: Apply the properties of operations to generate
equivalent expressions.

For example, apply the distributive property to the expression
3(2 + x) to produce the equivalent expression 6 + 3x; apply the
distributive property to the expression 24x + 18y to produce the
equivalent expression 6(4x + 3y); apply properties of operations
toy +vy +y to produce the equivalent expression 3y.

6 EEASand6-EE-A4-6.AR.A.3: Apply the properties of operations to
generate equivalent expressions, identify when two expressions are
equivalent, and explain why two expressions are equivalent.

e For example, we can apply the distributive property to the
expression 3(2 + x) to produce the equivalent expression 6 + 3x;
apply the distributive property to the expression 24x + 18y to
produce the equivalent expression 6(4x + 3y); and apply
properties of operationstoy +y + vy to produce the equivalent
expression 3y.

6-EE-B 6.AR.B: Reason about and solve one-variable equations and inequalities.

6.EE.B.5: Understand solving an equation or inequality as a
process of answering a question: which values from a specified
set, if any, make the equation or inequality true? Use
substitution to determine whether a given number in a specified
set makes an equation or inequality true.

6-EEB-5 6.AR.B4: Understand solving an equation or inequality as a
process of answering a question: which values from a specified set, if
any, make the equation or inequality true? Use substitution to determine
whether a given number in a specified set makes an equation or
inequality true.

6.EE.B.6: Use variables to represent numbers and write
expressions when solving a real-world or mathematical
problem; understand that a variable can represent an unknown
number, or, depending on the purpose at hand, any number in a
specified set.

6-EEB-6 6.AR.B.5: Use variables to represent numbers and write
expressions when solving a real-world or mathematical problem;
understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.

6.EE.B.7: Solve real-world and mathematical problems by
writing and solving equations and inequalities of the form x + p
=g and px = q for cases in which p, g and x are all nonnegative
rational numbers. Inequalities will include >, <, <, and 2.

6-EEB-+# 6.AR.B.6: Solve real-world and mathematical problems by
writing and solving equations and inequalities of the form x + p =g and
px = q for cases in which p, g and x are all nonnegative rational numbers.
Inequalities will include >, <, <, and 2.
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6.EE.B.8: Write an inequality of the form x >c or x<c to
represent a constraint or condition in a real-world or
mathematical problem. Recognize that inequalities of the form
X > c or X < ¢ have infinitely many solutions; represent solutions
of such inequalities on number line diagrams.

Current Standard Proposed Standard

o fimitel rtions: bt F o L
Aumbertine-eiagrams—Translate a real-world written description into an

raic in ity in the form of x > rx<c.D [i nd interpret
the infinitely man lutions for x>c or x<c and graph th lutions on
number line.

6.EE.C.9: Use variables to represent two quantities in a
real-world problem that change in relationship to one another;
write an equation to express one quantity, thought of as the
dependent variable, in terms of the other quantity, thought of as
the independent variable. Analyze the relationship between the
dependent and independent variables using graphs and tables,
and relate these to the equation.

For example, in a problem involving motion at constant speed,
list and graph ordered pairs of distances and times, and write
the equation d = 65t to represent the relationship between
distance and time.

669 6.AR.C.8: Use variables to represent two quantities in a
real-world problem that change in relationship to one another.

e For example, in a problem involving motion at constant speed, list
and graph ordered pairs of distances and times, and write the
equation d = 65t to represent the relationship between distance
and time.

a. Write an equation to express one quantity, thought of as the
dependent variable, in terms of the other quantity, thought of as
the independent variable.

e Analyze the relationship between the dependent and independent
variables using graphs and tables, and relate these to the
equation.
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Geometric Reasoning & Logic

Current Standard Proposed Standard

6-G-A 6.GL.A: Solve real-world and mathematical problems involving area, surface area, and volume.

6.G.A.1: Find the area of right triangles, other triangles, special
quadrilaterals, and polygons by composing into rectangles or
decomposing into triangles and other shapes; apply these
techniques in the context of solving real-world and
mathematical problems.

6:6-A+ 6.GL.A.1: Find the area of right triangles, other triangles, special
quadrilaterals, and polygons by composing into rectangles or
decomposing into triangles and other shapes; apply these techniques in
the context of solving real-world and mathematical problems.

6.G.A.2: Find the volume of a right rectangular prism with
fractional edge lengths by packing it with unit cubes of the
appropriate unit fraction edge lengths, and show that the
volume is the same as would be found by multiplying the edge
lengths of the prism. Apply the formulas V = Iwh and V = bh to
find volume of right rectangular prisms with fractional edge
lengths in the context of solving real-world and mathematical
problems.

6:6-A2 6.GL.A.2: Find the volume of a right rectangular prism with
fractional edge lengths by packing it with unit cubes of the appropriate
unit fraction edge lengths, and show that the volume is the same as
would be found by multiplying the edge lengths of the prism. Apply the
formulas~=#twh-and V = Bbh and V = lwh to find volumes of right
rectangular prisms with fractional edge lengths in the context of solving
real-world and mathematical problems.

6.G.A.3: Draw polygons in the coordinate plane given
coordinates for the vertices; use coordinates to find the length
of a side joining points with the same first coordinate or the
same second coordinate. Apply these techniques in the context
of solving real-world and mathematical problems.

6:6-A4=3 6.GL.A.3: Draw polygons in the coordinate plane given
coordinates for the vertices; use coordinates to find the length of a side
joining points with the same first coordinate or the same second
coordinate. Apply these techniques in the context of solving real-world
and mathematical problems.

6.G.A.4: Represent three-dimensional figures using nets made
up of rectangles and triangles, and use the nets to find the
surface area of these figures. Apply these techniques in the
context of solving real-world and mathematical problems.

6:6-A46.GL.A.4: Represent three-dimensional figures using nets made
up of rectangles and triangles, and use the nets to find the surface area
of these figures. Apply these techniques in the context of solving
real-world and mathematical problems.
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Data Analysis

Current Standard Proposed Standard

6-SP-A-6.DA.A: Develop understanding of statistical variability.

6.SP.A.1: Recognize a statistical question as one that anticipates
variability in the data related to the question and accounts for it
in the answers. For example, “How old am 1?” is not a statistical
question, but “How old are the students in my school?” is a
statistical question because one anticipates variability in
students’ ages.

6-SP-A+6.DA.A.1 Recognize a statistical question as one that anticipates
variability in the data related to the question and accounts for it in the
answers.
e For example, “How old am 1?” is not a statistical question, but
“How old are the students in my school?” is a statistical question
because one anticipates variability in students’ ages.

6.SP.A.2: Understand that a set of data collected to answer a
statistical question has a distribution which can be described by
its center, spread, and overall shape.

6-SPA2 6.DA.A.2: Understand that a set of data collected to answer a
statistical question has a distribution which can be described by its
center, spread, and overall shape.

6.SP.A.3: Recognize that a measure of center for a numerical
data set summarizes all of its values with a single number, while
a measure of variation describes how its values vary with a
single number.

6:SP-A-3-6.DA.A.3: Recognize that a measure of center for a numerical
data set summarizes all of its values with a single number, while a
measure of variation describes how its values vary with a single number.

6.SP.B 6.DA.B: Summarize and describe distributions.

6.SP.B.4: Display numerical data in plots on a number line,
including dot plots, histograms, and box plots

6-5PB4-6.DA.B.4: Display numerical data in plots on a number line,
including dot plots, histograms, and box plots.
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Current Standard Proposed Standard

6.SP.B.5: Summarize numerical data sets in relation to their 6-5P-B-5-6.DA.B.5: Summarize numerical data sets in relation to their
context, such as by: context, such as by:
a. Reporting the number of observations. a. Reporting the number of observations.
b. Describing the nature of the attribute under investigation, including
b. Describing the nature of the attribute under investigation, how it was measured and its units of measurement.
including how it was measured and its units of measurement. c. Giving quantitative measures of center (median and/or mean) and
variability (interquartile range), as well as describing any overall
c. Giving quantitative measures of center (median and/or mean) pattern and any striking deviations from the overall pattern with
and variability (interquartile range), as well as describing any reference to the context in which the data were gathered.
overall pattern and any striking deviations from the overall d. Relating the choice of measures of center and variability to the
pattern with reference to the context in which the data were shape of the data distribution and the context in which the data
gathered.
d. Relating the choice of measures of center and variability to
the shape of the data distribution and the context in which the
data
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Proportionality and Functions

Current Standard Proposed Standard

6-RP-A 6.PF.A: Understand ratio concepts and use ratio reasoning to solve problems.

6.RP.A.1: Understand the concept of a ratio and use ratio
language to describe a ratio relationship between two
quantities.

For example, “The ratio of wings to beaks in the birdhouse at
the zoo was 2:1 because, for every 2 wings, there was 1 beak.”
“For every vote candidate A received, candidate C received
nearly three votes.”

6-RPA+3 6. PF.A.1: Understand the concept of a ratio and use ratio
language to describe a ratio relationship between two quantities; use
appropriate notation a:b, a to b, where 4 # Q.

e For example,
o The ratio of wings to beaks in the birdhouse at the zoo was
2:1 (2 to 1) because, for every 2 wings, there was 1 beak.
o For every vote candidate A received, candidate C received

nearly three votes (A:C or A to C).

6.RP.A.2: Understand the concept of a unit rate a/b associated
with a ratio a:b with b # 0, and use rate language in the context
of a ratio relationship.

For example, “This recipe has a ratio of 3 cups of flour to 4 cups
of sugar, so there is 3/4 cup of flour for each cup of sugar.” “We
paid $75 for 15 hamburgers, which is a rate of S5 per
hamburger.” *

*Expectations for unit rates in this grade are limited to
non-complex fractions.

6RP-A=2 6.PF.A.2:Understand the concept of a unit rate a/b associated
with a ratio a:b with where b # 0, and use rate language in the context of
a ratio relationship. Expectations for unit rates in this grade are limited to
non-complex fractions.

e For example,
o This recipe has a ratio of 3 cups of flour to 4 cups of sugar,
so there is 3/4 cup of flour for each cup of sugar.
o We paid S75 for 15 hamburgers, which is a rate of $5 per
hamburger. £

cE . ¢ . i thi I limited |
fractions:
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Current Standard Proposed Standard

6.RP.A.3: Use ratio and rate reasoning to solve real-world and
mathematical problems, e.g., by reasoning about tables of
equivalent ratios, tape diagrams, double number line diagrams,
or equations.

a. Make tables of equivalent ratios relating quantities with
whole-number measurements, find missing values in the tables,
and plot the pairs of values on the coordinate plane. Use tables
to compare ratios.

b. Solve unit rate problems including those involving unit pricing
and constant speed. For example, if it took 7 hours to mow 4
lawns, then at that rate, how many lawns could be mowed in 35
hours? At what unit rate were lawns being mowed?

c. Find a percent of a quantity as a rate per 100 (e.g., 30% of a
quantity means 30/100 times the quantity); solve problems
involving finding the whole, given a part and the percent.

d. Use ratio reasoning to convert measurement units;
manipulate and transform units appropriately when multiplying
or dividing quantities.

6 RPA3 6.PF.A.3: Use and apply ratio and rate reasoning to solve

real-world and mathematical problems, e.g., by reasoning about tables of

equivalent ratios, tape diagrams, double number line diagrams, or
equations.

a. Make tables of equivalent ratios relating quantities with
whole-number measurements, find missing values in the tables, and
plot the pairs of values on the coordinate plane. Use tables to
compare ratios.

b. Solve unit rate problems, including those involving unit pricing and

constant speed.

e For example, if it took 7 hours to mow 4 lawns, then at that rate,
how many lawns could be mowed in 35 hours? At what unit rate
were lawns being mowed?

c. Find a percent of a quantity as a rate per 100 (e.g., 30% of a

quantity means 30/100 times the quantity); solve problems involving

finding the whole, given a part, and the percent.

d. Use ratio reasoning to convert measurement units within and

between the U.S. customary and metric systems; manipulate and

transform units appropriately when multiplying or dividing quantities.
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Grade 7

Grade Level Expected Foundational Skills

By the end of grade 7, mathematically proficient students can reliably use all prior foundational skills and the skills foundational to grade 7 to

cNgage 1N grade-appropriate matnemd dl [dASK N Q0OES NO cpreser Ne Tut deptn ot iearning expecited in grade QU oll

the foundational skills required by the standards.

3.

of grouping symbols.
4. Fluently solve one-variable equations.

Numeracy & Operational Fluency

Current Standard

Proposed Standard

FNSA 7Z.NOF.A: Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational
numbers.
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Current Standard Proposed Standard

7.NS.A.1: Apply and extend previous understandings of addition
and subtraction to add and subtract rational numbers; represent
addition and subtraction on a horizontal or vertical number line
diagram.

a. Describe situations in which opposite quantities combine to
make 0. For example, a hydrogen atom has O charge because its
two constituents are oppositely charged.

b. Understand p + q as the number located a distance |q| from p,
in the positive or negative direction depending on whether q is
positive or negative. Show that a number and its opposite have a
sum of O (are additive inverses). Interpret sums of rational
numbers by describing real-world contexts.

c. Understand subtraction of rational numbers as adding the
additive inverse, p - g = p + (- g). Show that the distance
between two rational numbers on the number line is the
absolute value of their difference and apply this principle in
real-world contexts.

d. Apply properties of operations as strategies to add and
subtract rational numbers.

FNSAF-7ZNOF.A.1: Apply and extend previous understandings of addition
and subtraction and of fractions to add and subtract rational numbers
flexibly and accurately; represent addition and subtraction on a
horizontal or vertical number line diagram.

a. Describe situations in which opposite quantities combine to make

0.

e For example, a hydrogen atom has a net charge of 0 eharse
because its two eenstituentsare-eppositelyeharged-components

carry opposite charges.
b. Understand p + q as the number located a distance |q| from p, in

the positive or negative direction depending on whether g is positive
or negative. Show that a number and its opposite have a sum of O (are
additive inverses). Interpret sums of rational numbers by describing
real-world contexts.

c. Understand subtraction of rational numbers as adding the additive
inverse, p - g =p + (- g). Show that the distance between two rational
numbers on the number line is the absolute value of their difference
and apply this principle in real-world contexts.

d. Apply properties of operations as strategies to add and subtract
rational numbers.
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Current Standard Proposed Standard

7. NS.A.2: Apply and extend previous understandings of
multiplication and division and of fractions to multiply and
divide rational numbers.

a. Understand that multiplication is extended from fractions to
rational numbers by requiring that operations continue to
satisfy the properties of operations, particularly the distributive
property, leading to products such as (-1)(-1) =1 and the rules
for multiplying signed numbers. Interpret products of rational
numbers by describing real-world contexts.

b. Understand that integers can be divided, provided that the
divisor is not zero, and every quotient of integers (with nonzero
divisor) is a rational number. If p and g are integers, then —-(p/q) =
(-p)/g = p/(-q). Interpret quotients of rational numbers by
describing real-world contexts.

c. Apply properties of operations as strategies to multiply and
divide rational numbers.

d. Convert a rational number to a decimal using long division;
know that the decimal form of a rational number terminates in
Os or eventually repeats.

FNSA27. NOF.A.2: Apply and extend previous understandings of
multiplication and division and of fractions to multiply and divide rational
numbers flexibly and accurately.
a. Understand that multiplication is extended from fractions to
rational numbers by requiring that operations continue to satisfy the
properties of operations, particularly the distributive property,
leading to products such as (-1)(-1) =1 and the rules for multiplying
signed numbers. Interpret products of rational numbers by describing
real-world contexts.
b. Understand that integers can be divided, provided that the divisor
is not zero, and every quotient of integers (with nonzero divisor) is a
rational number. If p and g are integers, then -(p/q) = (-p)/q = p/(-q).
Interpret quotients of rational numbers by describing real-world
contexts.
c. Apply properties of operations as strategies to multiply and divide
rational numbers.
d. Convert a rational number to a decimal using long division; know
that the decimal form of a rational number terminates in Os or
eventually repeats.

7.NS.A.3: Solve real-world and mathematical problems involving
the four operations with rational numbers.*

*Computations with rational numbers extend the rules for
manipulating fractions to complex fractions.

FNSA8 7Z.NOF.A.3:Solve real-world and mathematical problems
involving the four operations with rational numbers.’

‘Computations with rational numbers extend the rules for manipulating
fractions to complex fractions.
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Algebraic Reasoning

Current Standard Proposed Standard

FEE-A-7.AR.A: Use properties of operations to generate equivalent expressions.

7.EE.A1: Apply properties of operations as strategies to add,
subtract, factor, and expand linear expressions with rational
coefficients to include multiple grouping symbols (e.g.,
parentheses, brackets, and braces).

+EAS 7.AR.A1: Apply properties of operations as strategies to add,
subtract, factor, and expand linear expressions with positive and negative
rational coefficients to include multiple grouping symbols (e.g.,
parentheses, brackets, and braces).

7.EE.A.2: Understand that rewriting an expression in different
forms in a problem context can shed light on the problem and
how the quantities in it are related.

For example, a + 0.05a = 1.05a means that “increase by 5%” is
the same as “multiply by 1.05.

+EEA2 7.AR.A.2: Understand that rewriting an expression in different
forms-+r-apreblem—eontext can help reveal relationships between shed
tight-entheproblemand-hew-the quantities in i+areretated the context

f roblem.

e For example, a + 0.05a is equivalent to 1.05a,which means to
“increase by 5%” is the same as “multiply by 1.05.”

ZEEB-7.AR.B: Solve real-life and mathematical problems using numerical and algebraic expressions and equations.
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Current Standard Proposed Standard

7.EE.B.4: Solve multistep real-life and mathematical problems +EEB+4 7.AR.B.3: Solve multi-step real-life and mathematical problems
posed with positive and negative rational numbers in any form posed with positive and negative rational numbers in any form

(whole numbers, fractions, and decimals), using tools (whole numbers, fractions, and decimals), using tools

strategically. Apply properties of operations to calculate with strategically. Apply properties of operations to calculate with numbers in
numbers in any form; convert between forms as appropriate; any form; convert between forms as appropriate;

and assess the reasonableness of answers using mental and assess the reasonableness of answers using mental

computation and estimation strategies. computation and estimation strategies. For example:

Example: If a woman making $25 an hour gets a 10 percent e |f awoman making $25 an hour gets a 10% pereent-raise, she will
raise, she will make an additional 1/10 of her salary an hour, make an additional 4,491_10 of her salary an hour, or $2.50, for a

or $2.50, for a new salary of $27.50. If you want to place a

towel bar 9 3/4 inches long in the center of a door that is 27 new salary of $527.50. 5 _ _
1/2 inches wide, you will need to place the bar about9 e |f you want to place a towel bar o 34 inches long in the center

inches from each edge; this estimate can be used as a check of a door that is 27% #2 inches wide, you will need to place the

on the exact computation. . . .
P bar about 9 inches from each edge; this estimate can be used as a

check on the exact computation.
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Current Standard Proposed Standard

7.EE.B.4: Use variables to represent quantities in a real-world or
mathematical problem, and construct simple equations and
inequalities to solve problems by reasoning about the
quantities.

a. Solve word problems leading to equations of the form px+q=r
and p(x+q)=r, where p, g, and r are specific rational numbers.
Solve equations of these forms fluently. Compare an algebraic
solution to an arithmetic solution, identifying the sequence of
the operations used in each approach.

For example, the perimeter of a rectangle is 54 cm. Its length is
6 cm. What is its width?

b. Solve word problems leading to inequalities of the form
px+g>r, px+q=r,px+qg<rorpx+q=<r wherep,q, andrare
specific rational numbers. Graph the solution set of the
inequality and interpret it in the context of the problem.

For example: As a salesperson, you are paid S50 per week plus
S3 per sale. This week you want your pay to be at least $100.
Write an inequality for the number of sales you need to make,
and describe the solutions.

+EEB+4 7.AR.B.4: Use variables to represent quantities in a real-world or
mathematical problem, and construct simple equations and inequalities
to solve problems by reasoning about the quantities.

a. Solve word problems leading to equations of the form px+q=r and

p(x+q)=r, where p, g, and r are specific rational numbers. Solve

equations of these forms fluently. Compare an algebraic solution to
an arithmetic solution, identifying the sequence of the operations
used in each approach.

e For example, the perimeter of a rectangle is 54 cm. Its length is 6
cm. What is its width?

b. Solve word problems leading to inequalities of the form px+g>r, px

+q2r,px+q<rorpx+q=sr wherep,q,andr are specific rational

numbers. Graph the solution set of the inequality and interpret it in
the context of the problem.

e For example, as a salesperson, you are paid S50 per week plus $3
per sale. This week, you want your pay to be at least $100. Write
an inequality for the number of sales you need to make, and
describe the solutions.
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Geometric Reasoning & Logic

Current Standard Proposed Standard

76-A-7.GL.A: Draw, construct, and describe geometrical figures and describe the relationships between them.

7.G.A.1: Solve problems involving scale drawings of geometric
figures, such as computing actual lengths and areas from a
scale drawing and reproducing a scale drawing at a different
scale.

+6-A3 7Z.GL.A.1: Solve problems involving scale drawings of geometric
figures, such as computing actual lengths and areas from a
scale drawing and reproducing a scale drawing at a different scale.

7.G.A.2: Draw (freehand, with ruler and protractor, or with
technology) geometric shapes with given conditions. (Focus is
on triangles from three measures of angles or sides, noticing
when the conditions determine one and only one triangle, more
than one triangle, or no triangle.)

eoneitions Construct triangles with given conditions. Understand the
possible side lengths and angle measures that determine one and only
one triangle, more than one triangle, or no triangle}

7.G.A.3: Describe the two-dimensional figures that result from
slicing three-dimensional figures, as in plane sections of right
rectangular prisms and right rectangular pyramids.

+6-A=3 7.GL.A.3: Describe the two-dimensional figures that result from
slicing three-dimensional figures, as in plane sections of right
rectangular prisms and right rectangular pyramids.

76-B-7.GL.B: Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.

7.G.B.4: Know the formulas for the area and circumference of a
circle and solve problems; give an informal derivation of the
relationship between the circumference and area of a circle.

+6-B-4 7.GL.B.4: Know the formulas for the area and circumference of a
circle and solve problems; give an informal derivation of the relationship
between the circumference and area of a circle.

7.G.B.5: Use facts about supplementary, complementary,
vertical, and adjacent angles in a multi-step problem to write
and solve simple equations for an unknown angle in a figure.

+6-B-5-7.GL.B.5: Use facts about supplementary, complementary,
vertical, and adjacent angles in a multi-step problem to write and solve
simple equations for an unknown angle in a figure.
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Current Standard

Proposed Standard

7.G.B.6: Solve real-world and mathematical problems involving
area, volume and surface area of two- and three-dimensional
objects composed of triangles, quadrilaterals, polygons, cubes,
and right prisms. (Pyramids limited to surface area only).

+6-B-6 7.GL.B.6: Solve real-world and mathematical problems involving
area, volume and surface area of two- and three-dimensional objects
composed of triangles, quadrilaterals, polygons, cubes, and right prisms.
(Pyramids limited to surface area only).

Data Analysis

Current Standard Proposed Standard

Z+SPA 7. DA.A: UYserRandom sampling to draw inferences about a population.

7.SP.A.1: Understand that statistics can be used to gain
information about a population by examining a sample of the
population; generalizations about a population from a sample
are valid only if the sample is representative of that population.
Understand that random sampling tends to produce
representative samples and support valid inferences.

+SP-A3-7. DA.A1: Understand that statistics can be used to gain
information about a population by examining a sample of the population;
generalizations about a population from a sample are valid only if the
sample is representative of that population. Understand that random
sampling tends to produce representative samples and support valid
inferences.

7.SP.A.2: Use data from a random sample to draw inferences
about a population with an unknown characteristic of interest.
Generate multiple samples (or simulated samples) of the same
size to gauge the variation in estimates or predictions. For
example, estimate the mean word length in a book by randomly
sampling words from the book; predict the winner of a school
election based on randomly sampled survey data. Gauge how
far off the estimate or prediction might be.

+SP-A2-7. DA.A.2 Use data from a random sample to draw inferences
about a population with an unknown characteristic of interest. Generate
multiple samples (or simulated samples) of the same size to gauge the
variation in estimates or predictions.
e For example:
o Estimate the mean word length in a book by randomly
sampling words from the book.
o Predict the winner of a school election based on randomly
sampled survey data.

- howtar oft i ot bt e
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Current Standard Proposed Standard

7SP-B-7. DA.B: Draw informal comparative inferences about two populations.

7.SP.B.3: Informally assess the degree of visual overlap of two
numerical data distributions with similar variabilities using
quantitative measures of center (median and/or mean) and
variability (interquartile range and/or mean absolute deviation),
as well as describing any overall pattern and any striking
deviations from the overall pattern with reference to the context
in which the data were gathered.

+SPB-3-7. DA.B.3: Informally assess the degree of visual overlap of two
numerical data distributions with similar variabilities using quantitative
measures of center (median and/or mean) and variability (interquartile
range and/or mean absolute deviation), as well as describing any overall
pattern and any striking deviations from the overall pattern with
reference to the context in which the data were gathered.

7.SP.B.4: Use measures of center and measures of variability for
numerical data from random samples to draw informal
comparative inferences about two populations. For example,
decide whether the words in a chapter of a seventh-grade
science book are generally longer than the words in a chapter of
a fourth-grade science book.

+SPB4 7.DA.B.4:Use measures of center and measures of variability for
numerical data from random samples to draw informal comparative
inferences about two populations.
e For example, decide whether the words in a chapter of a
seventh-grade science book are generally longer than the words
in a chapter of a fourth-grade science book.

ZSP6 7.DA.C: Investigate chance processes and develop, use, a

nd evaluate probability models_with and without technology.

7.SP.C.5: Understand that the probability of a chance eventis a
number between 0 and 1 that expresses the likelihood of the
event occurring. Larger numbers indicate greater likelihood. A
probability near O indicates an unlikely event, a probability
around 2 indicates an event that is neither unlikely nor likely,
and a probability near 1indicates a likely event.

+SPE-5_7.DA.C.5 Understand that the probability of a chance eventis a
number between 0 and 1 that expresses the likelihood of the event
occurring.

e For example:

o A probability near O indicates an unlikely event,

aA probability around 2 indicates an event that is neither
unlikely nor likely;;and
aA probability near 1indicates a likely event.

o
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Current Standard Proposed Standard

7.SP.C.6: Approximate the probability of a chance event by
collecting data on the chance process that produces it and
observing its long-run relative frequency, and predict the
approximate relative frequency given the probability. For
example, when rolling a number cube 600 times, predict that a
3 or 6 would be rolled roughly 200 times, but probably not
exactly 200 times.

+SPE:6 7.DA.C.6: Approximate the probability of a chance event by
collecting data on the chance process that produces it and observing its
long-run relative frequency, and predict the approximate relative
frequency given the probability.

e For example, when rolling a number cube 600 times, predict that
a 3 or 6 would be rolled roughly 200 times, but probably not
exactly 200 times.

7.SP.C.7: Develop a probability model and use it to find
probabilities of events. Compare probabilities from a model to
observed frequencies; if the agreement is not good, explain
possible sources of the discrepancy.

a. Develop a uniform probability model by assigning equal
probability to all outcomes, and use the model to determine
probabilities of events. For example, if a student is selected at
random from a class, find the probability that Jane will be
selected and the probability that a girl will be selected.

b. Develop a probability model (which may not be uniform) by
observing frequencies in data generated from a chance
process. For example, find the approximate probability that a
spinning penny will land heads up or that a tossed paper cup
will land open-end down. Do the outcomes for the spinning
penny appear to be equally likely based on the observed
frequencies?

+SPE+_7DA.C.7: Develop a probability model and use it to find
probabilities of events. Compare probabilities from a model to observed
frequencies; if the agreement is not good, explain possible sources of the
discrepancy.

a. Develop a uniform probability model by assigning equal probability

to all outcomes, and use the model to determine probabilities of

events.

e For example, if a student is selected at random from a class, find
the probability that Jane will be selected and the probability that
a girl will be selected.

b. Develop a probability model (which may not be uniform) by

observing frequencies in data generated from a chance process.

e For example, find the approximate probability that a spinning
penny will land heads up or that a tossed paper cup will land
open-end down. Do the outcomes for the spinning penny appear
to be equally likely based on the observed frequencies?
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Current Standard Proposed Standard

7.SP.C.8 Find probabilities of compound events using organized | #5P&38 7.DA.C.8: Find probabilities of compound events using organized
lists, tables, tree diagrams, and simulation. lists, tables, tree diagrams, and simulation.
a. Understand that, just as with simple events, the probability of a
a. Understand that, just as with simple events, the probability of compound event is the fraction of outcomes in the sample space for
a compound event is the fraction of outcomes in the sample which the compound event occurs.
space for which the compound event occurs. b. Represent sample spaces for compound events using methods
such as organized lists, tables and tree diagrams. For an event
b. Represent sample spaces for compound events using described in everyday language (e.g., “rolling double sixes”), identify
methods such as organized lists, tables and tree diagrams. For the outcomes in the sample space which compose the event.
an event described in everyday language (e.g., “rolling double c. Design and use a simulation to generate frequencies for compound
sixes”), identify the outcomes in the sample space which events.
compose the event. e For example, use random digits as a simulation tool to
approximate the answer to the question: If 40% of donors have
c. Design and use a simulation to generate frequencies for type A blood, what is the probability that it will take at least 4
compound events. For example, use random digits as a donors to find one with type A blood?
simulation tool to approximate the answer to the question: If
40% of donors have type A blood, what is the probability that it
will take at least 4 donors to find one with type A blood?
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Proportionality and Functions

Current Standard Proposed Standard

7FRP-A: 7.PF.A: Analyze proportional relationships and use them to solve real-world and mathematical problems.

7.RP.A.1: Compute unit rates associated with ratios of fractions,
including ratios of lengths, areas, and other quantities
measured in like or different units. For example, if a person
walks V2 mile in each ¥4 hour, compute the unit rate as the

complex fraction 2/V4 miles per hour, equivalently 2 miles per
hour.

+RP-A3 7Z.PE.A.1: Compute unit rates associated with ratios of fractions,
including ratios of lengths, areas, and other quantities measured in like
or different units.

. 1 . 1
e For example, if a person walks - mile in each ” hour, compute

the unit rate as the complex fraction % miles per hour,

equivalently 2 miles per hour.

7.RP.A.2: Recognize and represent proportional relationships
between quantities.

a. Decide whether two quantities are in a proportional
relationship, e.g., by testing for equivalent ratios in a table or
graphing on a coordinate plane and observing whether the
graph is a straight line through the origin.

b. Identify the constant of proportionality (unit rate) in tables,
graphs, equations, diagrams, and verbal descriptions of
proportional relationships.

c. Represent proportional relationships by equations. For
example, if total cost t is proportional to the number n of items
purchased at a constant price p, the relationship between the
total cost and the number of items can be expressed as t = pn.

d. Explain what a point (x,y) on the graph of a proportional
relationship means in terms of the situation, with special
attention to the points (0,0) and (1, r) where r is the unit rate.

+RP-A2 7.PF.A.2: Recognize and represent proportional relationships
between quantities.

a. Decide whether two quantities are in a proportional relationship,

e.g., by testing for equivalent ratios in a table or graphing on a

coordinate plane and observing whether the graph is a straight line

through the origin.

b. Identify the constant of proportionality (unit rate) in tables, graphs,

equations, diagrams, and verbal descriptions of proportional

relationships.

c. Represent proportional relationships by equations.

e For example, if total cost t is proportional to the number n of
items purchased at a constant price p, the relationship between
the total cost and the number of items can be expressed as t = pn.

d. Explain what a point (x,y) on the graph of a proportional

relationship means in terms of the situation, with special attention to

the points (0,0) and (1, r) where r is the unit rate.
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7.RP.A.3: Use proportional relationships to solve multistep ratio | #RP-A3 7Z.PF.A.3: Use proportional relationships to_reason and solve

and percent problems of simple interest, tax, markups and multistep ratio and percent problems of simple interest, tax, markups
markdowns, gratuities and commissions, fees, percent increase | and markdowns, gratuities and commissions, fees, percent increase and
and decrease, and percent error. decrease, and percent error.
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Grade 8

Grade Level Expected Foundational Skills

By the end of grade 8, mathematically proficient students can reliably apply the following skills to engage in grade-appropriate mathematical
ask his list does not represent the full depth of learning expected in grade 8, but is comprised of the foundational ski equired by the
standards.

Fl I il ) |
Fluently solve simple cube and square root equations.

Write and perform operations with numbers written in scientific notation.
Solve linear equations algebraically or through graphing.
Solve systems of linear equations.

Construct a function to model a linear relationship.

Use transformation to discuss similarity and congruence.
10. Apply the Pythagorean Theorem to determine distance.
11. Find the volume of cones, cylinders, and spheres.

©EONOO AN

Numeracy & Operational Fluency

Current Standard Proposed Standard

8:NSA 8. NOF.A: Know that there are numbers that are not rational, and approximate them by rational numbers.
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Current Standard Proposed Standard

8.NS.A.1: Know that numbers that are not rational are called SMEAL 8. NOF A Mrevw—thatrrabersthatareretratieraare-catied

irrational. Understand informally that every number has a feeterai daderstard-infermaty-thateveny-rurabehasa-desimat

decimal expansion; for rational numbers show that the decimal Hoy=r i #1 i j

expansion repeats eventually. Convert a decimal expansion

which repeats eventually into a rational number by analyzing

repeating patterns. number system.

a. Distinguish between rational and irrational numbers (e.g., know
that +/2 is irrational.)

b. Understand informally that every number has a decimal
expansion.

c. fFor rational numbers, show that the decimal expansion repeats
eventually.

d. Convert a decimal expansion that repeats eventually into a
rational number by analyzing repeating patterns.

8.NS.A.2: Use rational approximations of irrational numbers to S8-NSA2-8. NOF.A.2 Use rational approximations of irrational numbers to

compare the size of irrational numbers, locate them compare the size of irrational numbers, locate them approximately on a

approximately on a number line diagram, and estimate the number line diagram, and estimate the value of expressions (e.g., m2).

value of expressions (e.g., ). For example, by truncating the

decimal expansion of /2, show that /2 is between 1 and 2, then e For example, by truncating the decimal expansion of /2, show that

between 1.4 and 1.5, and explain how to continue on to get V2 is between 1 and 2, then between 1.4 and 1.5, and explain how

better approximation to the hundredths place. to continue on to get better approximation to the hundredths
place.

Algebraic Reasoning

Current Standard Proposed Standard

S-EE-A 8.AR.A: Work with radicals and integer exponents.
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Current Standard Proposed Standard

8.EE.A.1: Know and apply the properties of integer exponents to
generate equivalent numerical expressions. For example, 3% x3°
=3%=1/3%=1/27.

S-EE-A1 8.AR.A.1 Know and apply the properties of integer exponents to
generate equivalent numerical expressions.

e For example, 32x3°=33=1/3%3=1/27.

8.EE.A.2: Use square root and cube root symbols to represent
solutions to equations of the form x? = p and x® = p, where p is a
positive rational number. Evaluate square roots of small perfect
squares and cube roots of small perfect cubes. Know that /2 is
irrational.

SEEA22 8.AR.A .2 Use-sgquarerootand-cuberootsymbelste-Represent
solutions to equations,ef.in the form x2 = p and x3 = p, using the square

root and cube root symbols. and determine if the solution is rational or
irrational the-fermx*—p-and>®*—pwherepisapositiverationalrumber

Evaluate square roots of small perfect squares and cube roots of small

perfect cubes. knrow-that~/2-isirrationat.

8.EE.A.3: Use numbers expressed in the form of a single digit
times an integer power of 10 to estimate very large or very small
quantities, and to express how many times as much one is than
the other. For example, estimate the population of the United
States as 3x108 and the population of the world as 7x10°, and
determine that the world population is more than 20 times
larger.

8-EEA3 8.AR.A.3 Use numbers expressed in-the-fermofa-single-digit
tmesan-htegerpowerof10 scientific notation to estimate very large or
very small quantities and to express how many times larger as-mtuchone

is-than-the-other or smaller one number is compared to another.

e For example, estimate the population of the United States as
3x108 and the population of the world as 7x10°, and determine
that the world population is more than 20 times larger.

8.EE.A.4: Perform operations with numbers expressed in
scientific notation, including problems where both decimal and
scientific notation are used. Use scientific notation and choose
units of appropriate size for measurements of very large or very
small quantities (e.g., use millimeters per year for seafloor
spreading). Interpret scientific notation that has been generated
by technology.

SEEA4-8.AR.A.4: Perform operations with numbers expressed in
scientific notation, including problems where both decimal and scientific
notation are used. Use scientific notation and choose units of appropriate
size for measurements of very large or very small quantities (e.g., use
millimeters per year for seafloor spreading). Interpret scientific notation
that has been generated by technology.

8-EE-B 8.AR.B: Understand the connections between proportional relationships, lines, and linear equations.
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Current Standard Proposed Standard

8.EE.B.5: Graph proportional relationships, interpreting the unit
rate as the slope of the graph. Compare two different
proportional relationships represented in different ways.

For example, compare a distance-time graph to a distance-time
equation to determine which of two moving objects has greater
speed.

8-EEB-5 8.AR.B.5: Graph proportional relationships, interpreting the unit
rate as the slope of the graph. Compare two different proportional
relationships represented in different ways.

e For example, compare a distance-time graph to a distance-time
equation to determine which of two moving objects has greater
speed.

8.EE.B.6: Use similar triangles to explain why the slope mis the
same between any two distinct points on a non-vertical line in
the coordinate plane; derive the equation y = mx for a line
through the origin and the equation y = mx + b for a line
intercepting the vertical axis at b.

8-EEB-6-8.AR.B.6: Use similar triangles to explain why the slope mis the
same between any two distinct points on a non-vertical line in the
coordinate plane; derive the equation y = mx for a line through the origin
and the equation y = mx + b for a line intercepting the vertical axis at b.

8-EE-€ 8.AR.C: Analyze and solve linear equations and pairs of simultaneous linear equations.

8.EE.C.7: Solve linear equations in one variable.

a. Give examples of linear equations in one variable with one
solution, infinitely many solutions, or no solutions. Show which
of these possibilities is the case by successively transforming
the given equation into simpler forms, until an equivalent
equation of the form x =a, a=a, or a = b results (where aand b
are different numbers).

b. Solve linear equations with rational number coefficients,
including equations whose solutions require expanding
expressions using the distributive property and collecting like
terms.

8EEG+ 8.AR.C.7: Solve linear equations in one variable.
a. Give examples of linear equations in one variable with one solution,
infinitely many solutions, or no solutions. Show which of these
possibilities is the case by successively transforming the given
equation into simpler forms, until an equivalent equation of the form x
=a,a=a,ora=bresults (where a and b are different numbers).
b. Solve linear equations with rational number coefficients, including
equations whose solutions require expanding expressions using the
distributive property and collecting like terms.
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Geometric Reasoning & Logic

Current Standard Proposed Standard

8-6-A-8.GL.A: Understand congruence and similarity using physical models, transparencies, or geometry software.

8.G.A.1: Verify experimentally the properties of rotations,
reflections, and translations:

a. Lines are taken to lines, and line segments to line segments
of the same length.

b. Angles are taken to angles of the same measure.

c. Parallel lines are taken to parallel lines.

8-6-A+ 8.GL.A.1: Verify experimentally the properties of rotations,
reflections, and translations:

a. Lines are taken to lines, and line segments to line segments of the
same length.

b. Angles are taken to angles of the same measure.

c. Parallel lines are taken to parallel lines.

8.G.A.2: Explain that a two-dimensional figure is congruent to
another if the second can be obtained from the first by a
sequence of rotations, reflections, and translations; given two
congruent figures, describe a sequence that exhibits the
congruence between them. (Rotations are only about the origin
and reflections are only over the y-axis and x-axis in grade 8.)

8-6-A-2 8.GL.A.2: Explain that a two-dimensional figure is congruent to
another if the second can be obtained from the first by a sequence of
rotations, reflections, and translations; given two congruent figures,
describe a sequence that exhibits the congruence between them.
(Rotations are only about the origin, and reflections are only over the
y-axis and x-axis in grade 8.)

8. G.A.3: Describe the effect of dilations, translations, rotations,
and reflections on two-dimensional figures using coordinates.
(Rotations are only about the origin, dilations only use the origin
as the center of dilation, and reflections are only over the y-axis
and x-axis in grade 8).

8-G-A-3 8.GL.A.3: Describe the effect of dilations, translations, rotations,
and reflections on two-dimensional figures using coordinates. (Rotations
are only about the origin, dilations only use the origin as the center of
dilation, and reflections are only over the y-axis and x-axis in grade 8).
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Current Standard Proposed Standard

8.G.A.5: Use informal arguments to establish facts about the
angle sum and exterior angle of triangles, about the angles
created when parallel lines are cut by a transversal, and the
angle-angle criterion for similarity of triangles. For example,
arrange three copies of the same triangle so that the sum of the
three angles appears to form a line, and give an argument in
terms of transversals why this is so.

8-6-A-5 8.GL.A.5: Use informal arguments to establish facts about the
angle sum and exterior angle of triangles, about the angles created when
parallel lines are cut by a transversal, and the angle-angle criterion for
similarity of triangles.

e For example, arrange three copies of the same triangle so that the
sum of the three angles appears to form a line, and give an
argument in terms of transversals why this is so.

8-6-B-8.GL.B: Understand and apply the Pythagorean Theorem.

8.G.B.6: Explain a proof of the Pythagorean Theorem and its
converse using the areas of squares.

8-6-B-6 8.GL.B.6: Explain a proof of the Pythagorean Theorem and its
converse using the areas of squares

8.G.B.7: Apply the Pythagorean Theorem to determine unknown
side lengths in right triangles in real-world and mathematical
problems in two and three dimensions.

8-:6-B+ 8.GL.B.7: Apply the Pythagorean Theorem to determine unknown
side lengths in right triangles in real-world and mathematical problems in
two and three dimensions.

8.G.B.8: Apply the Pythagorean Theorem to find the distance
between two points in a coordinate system.

8-:6-:B-:8 8.GL.B.8: Apply the Pythagorean Theorem to find the distance
between two points in a coordinate system.

8-6-€ 8.GL.C: Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres.
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8.G.C.9: Know the formulas for the volumes of cones, cylinders, | 86:6:8 8.GL.C.9: Know the formulas for the volumes of cones, cylinders,
and spheres and use them to solve real-world and mathematical | and spheres and use them to solve real-world and mathematical
problems. problems.

Data Analysis

Current Standard Proposed Standard

8- SP-A-8.DA.A: Investigate patterns of association in bivariate data.

8.SP.A.1: Construct and interpret scatter plots for bivariate 8-SPA1+8.DA.A.1: Construct and interpret scatter plots for bivariate
measurement data to investigate patterns of association measurement data to investigate patterns of association between two
between two quantities. Describe patterns such as clustering, quantities. Describe patterns such as clustering, outliers, positive or

outliers, positive or negative association, linear association, and | negative association, linear association, and nonlinear association.
nonlinear association.

8.SP.A.2: Know that straight lines are widely used to model 8-SPA28.DA.A.2: Know that straight lines are widely used to model
relationships between two quantitative variables. For scatter relationships between two quantitative variables. For scatter plots that
plots that suggest a linear association, informally fit a straight suggest a linear association, informally fit a straight line, and informally
line, and informally assess the model fit by judging the assess the model fit by judging the closeness of the data points to the
closeness of the data points to the line. line.

8.SP.A.3: Use the equation of a linear model to solve problems in | 8SPA=3 8.DA.A.3: Use the equation of a linear model to solve problems
the context of bivariate measurement data, interpreting the in the context of bivariate measurement data, interpreting the slope and
slope and intercept. For example, in a linear model for a biology | intercept.

experiment, interpret a slope of 1.5 cm/hr as meaning that an

additional hour of sunlight each day is associated with an e For example, in a linear model for a biology experiment, interpret

additional 1.5 cm in mature plant height. a slope of 1.5 cm/hr as meaning that an additional hour of sunlight
each day is associated with an additional 1.5 cm in mature plant
height.
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Current Standard Proposed Standard

8&-SP-A48.DA.A.4: Understand that patterns of association can also be
seen in bivariate categorical data by displaying frequencies and relative
frequencies in a two-way table.

8.SP.A.4: Understand that patterns of association can also be
seen in bivariate categorical data by displaying frequencies and
relative frequencies in a two-way table. Construct and interpret
a two-way table summarizing data on two categorical variables
collected from the same subjects. Use relative frequencies
calculated for rows or columns to describe possible association
between the two variables. For example, collect data from
students in your class on whether or not they have a curfew on
school nights and whether or not they have assigned chores at
home. Is there evidence that those who have a curfew also tend
to have chores?

a.

b.

Construct and interpret a two-way table summarizing data on two
categorical variables collected from the same subjects.

Use relative frequencies calculated for rows or columns to
describe possible association between the two variables.

For example, collect data from students in your class on whether
or not they have a curfew on school nights and whether or not
they have assigned chores at home. Is there evidence that those
who have a curfew also tend to have chores?

Proportionality and Functions

Current Standard Proposed Standard

8—F-A 8.PF.A: Define, evaluate, and compare functions.

8.F.A.1: Understand that a function is a rule that assigns to each
input exactly one output. The graph of a function is the set of
ordered pairs consisting of an input and the corresponding
output. (Function notation is not required in this grade level.)

&-FA+ 8.PF.A.1: Understand that a function is a rule that assigns to each
input exactly one output. The graph of a function is the set of ordered
pairs consisting of an input and the corresponding output. (Function
notation is not required in this grade level.)
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8.F.A.2: Compare properties of two functions each represented
in a different way (algebraically, graphically, numerically in
tables, or by verbal descriptions). For example, given a linear
function represented by a table of values and a linear function
represented by an algebraic expression, determine which
function has the greater rate of change.

8-FA=2 8.PF.A.2: Compare properties of two functions where each
fraction is represented in a different way (algebraically, graphically,
numerically-tabtes, or_through verbal descriptions).

e For example, given a linear function represented by a table of
values_(numerically) and a linear function represented by an
algebraic expression (algebraically), determine which function
has the greater rate of change.

8.F.A.3: Interpret the equation y = mx + b as defining a linear
function, whose graph is a straight line; categorize

functions as linear or nonlinear when given equations, graphs, or
tables. For example, the function A = s2 giving

the area of a square as a function of its side length is not linear
because its graph contains the points (1,1), (2,4)

and (3,9), which are not on a straight line.

8-FA3 8.PF.A.3: Interpret the equation y = mx + b as defining a linear
function, whose graph is a straight line; categorize
functions as linear or nonlinear when given equations, graphs, or tables.

e For example, the function A =82 s2 giving the area of a square as
a function of its side length is not linear because its graph
contains the points (1,1), (2,4) and (3,9), which are not on a straight
line.

8B 8.PF.B: Use functions to model relationships between quantities.

8.F.B.4: Construct a function to model a linear relationship
between two quantities. Determine the rate of change and initial
value of the function from a description of a relationship or from
two (%, y) values, including reading these from a table or from a
graph. Interpret the rate of change and initial value of a linear
function in terms of the situation it models and in terms of its
graph or a table of values.

8-FB4 8.PF.B.4: Construct a function to model a linear relationship
between two quantities. Determine the rate of change and initial value of
the function from a description of a relationship or from two (x, y) values,
including reading these from a table or from a graph. Interpret the rate
of change and initial value of a linear function in terms of the situation it
models and in terms of its graph or a table of values.
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8.F.B.5: Describe qualitatively the functional relationship 8-+B-5 8. PF.B.5: Describe qualitatively the functional relationship
between two quantities by analyzing a graph (e.g., where the between two quantities by analyzing a graph (e.g., where the function is

function is increasing or decreasing, linear or nonlinear). Sketch | increasing or decreasing, linear or nonlinear). Sketch a graph that
a graph that exhibits the qualitative features of a function that exhibits the qualitative features of a function that has been described
has been described verbally. verbally.
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Algebral

Number and Quantity

Current Standard Proposed Standard

Number and Quantity: The Real Number System (N-RN)
B. Use properties of rational and irrational numbers.

A1: N-RN.B.3: Explain why the sum or product of two rational No change
numbers is rational; that the sum of a rational number and an
irrational number is irrational; and that the product of a nonzero
rational number and an irrational number is irrational.

Number and Quantity: Quantitiesk
A. Reason quantitatively and use units to solve problems.

A1: N-Q.A.1: Use units as a way to understand problems and to A1: N-Q.A.1: Use units as a way to understand problems and to guide the

guide the solution of multi-step problems; choose and interpret | solution of multi-step problems.

units consistently in formulas; choose and interpret the scale a. eChoose and interpret units consistently in formulas.

and the origin in graphs and data displays. b. eChoose and interpret the scale and the origin in graphs and data
displays.

A1:N-Q.A.2: Define appropriate quantities for the purpose of No change

descriptive modeling

A1: N-Q.A.3: Choose a level of accuracy appropriate to No change
limitations on measurement when reporting quantities.
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Algebra

Current Standard Proposed Standard

Algebra: Seeing Structure in Expressions
A. Interpret the structure of expressions.

A1l: A-SSE.A.1: Interpret expressions that represent a quantity in
terms of its context. %

a. Interpret parts of an expression, such as terms, factors, and
coefficients.

b. Interpret complicated expressions by viewing one or more of
their parts as a single entity. For example, interpret P(1+r) as the
product of P and a factor not depending on P.

A1l: A-SSE.A.1: Interpret expressions that represent a quantity in terms of
its context. s
a. Interpret parts of an expression, such as terms, factors, and
coefficients.
b. Interpret complicated expressions by viewing one or more of their
parts as a single entity. Ferexampteinterpret-PH+r>astheproductof
Rand-afactornot-dependingont*

A1l: A-SSE.A.2: Use the structure of an expression to identify
ways to rewrite it. For example, see x* - y* as (x?)? - (y?)?, thus
recognizing it as a difference of squares that can be factored as
(x? - y?)(x? + y?), or see 2x? + 8x as (2x)(x) + 2x(4), thus recognizing
it as a polynomial whose terms are products of monomials and
the polynomial can be factored as 2x(x+4).

Al: A-SSE.A.2: Use the structure of an expression to identify ways to
rewrite it: for a speC|f|c purpose. Feﬁe*amﬁ%e—seee(—-y—as-ﬂﬁ)?——(-yé)i

Algebra: Seeing Structure in Expressions
B. Write expressions in equivalent forms to solve problems.

Al: A-APR.B.3: Identify zeros of quadratic functions, and use the
zeros to sketch a graph of the function defined by the
polynomial.

No change

Algebra: Creating Equationsk
A. Create equations that describe numbers or relationships.

Al: A-CED.A.1: Create equations and inequalities in one variable
and use them to solve problems. Include equations arising from
linear, quadratic, and exponential situation functions.

Al: A-CED.A.1: Create equations and inequalities irere-variabte and use
them to solve problems. Include equations arising from linear, quadratic,
and exponential situation functions.
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A1l: A-CED.A.3: Represent constraints by equations or A1l: A-CED.A.3: Represent constraints by equations or inequalities, and by
inequalities, and by systems of equations and/or inequalities, systems of equations and/or inequalities, and interpret solutions as viable
and interpret solutions as viable or nonviable optionsin a or nonviable options in a modeling context—Ferexamplterepresent
modeling context. For example, represent inequalities describing | inreguatities-deseribingnutrtional-and-co oRstrathts-oR-combinat
nutritional and cost constraints on combinations of different differentifoads:

foods.

A1l: A-CED.A.4: Rearrange formulas to highlight a quantity of No change

interest, using the same reasoning as in solving equations. For
example, rearrange Ohm’s lawV = IR to highlight resistance R.

Algebra: Reasoning with Equations and Inequalities
A. Understand solving equations as a process of reasoning and explain the reasoning.

Al: A-REI.A.1: Explain each step in solving a simple equation as | Al: A-REL.A.1:
following from the equality of numbers asserted at the previous o
step, starting from the assumption that the original equation theassumptienthattheeriginaleguaticnhasaselutienCenstrueta
has a solution. Construct a viable argument to justify a solution | wiable-argumenttojustify-a-solution-method:
method. Use properties of equality to justify and explain each step obtained from
the previous step when solving an equation, assuming the original
equation has a solution.

a. Construct a viable argument to justify the solution method.

Algebra: Reasoning with Equations and Inequalities
B. Solve equations and inequalities in one variable.

A1l: A-REI.B.3: Solve linear equations and inequalities in one No change
variable, including equations with coefficients represented by
letters.
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Al: A-REI.B.4: Solve quadratic equations in one variable.

a. Use the method of completing the square to transform any
qguadratic equation in x into an equation of the form (x - p)2=q
that has the same solutions. Derive the quadratic formula from
this form.

b. Solve quadratic equations by inspection (e.g., for x? = 49),
taking square roots, completing the square, the quadratic
formula, and factoring, as appropriate to the initial form of the
equation.

c. Recognize when the quadratic formula gives complex
solutions and write them as "no real solution.”

Al: A-REI.B.4: Solve quadratic equations in one variable.

a. Use the method of completing the square to transform any
qguadratic equation in x into an equation of the form (x - p)2=q
that has the same solutions. Berive-the-guadratic-formutafrom
Hhisferm

b. Solve quadratic equations by inspection (e.g., for x? = 49), taking
square roots, completing the square, the quadratic formula, and
factoring, as appropriate to the initial form of the equation.

c. Recognize when the quadratic formula gives complex solutions
and write them as "no real solution.”

Algebra: Reasoning with Equations and Inequalities
C. Solve systems of equations.

Al: A-REIL.C.5: Prove that, given a system of two equations in
two variables, replacing one equation by the sum of that
equation and a multiple of the other produces a system with the
same solutions.

A1l: A-REI.C.6: Solve systems of linear equations exactly and
approximately (e.g., with graphs), focusing on pairs of linear
equations in two variables.

Al: A-REI.C.65: Write and Ssolve systems of linear equations in two

variables-exacthyandapprexdimateb-ftes—with-graphs—Tocusthsenpates

SHiReaeaatiers-rre-varahtes:
a. Use methods such as substitution, elimination. and graphing to
solve.

b. Justify a method for solving such systems.

Algebra: Reasoning with Equations and Inequalities*
D. Represent and solve equations and inequalities graphically.

A1l: A-REI.D.10: Understand that the graph of an equation in two
variables is the set of all its solutions plotted in the coordinate
plane, often forming a curve (which could be a line).

No change
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Al: A-REIL.D.11: Explain why the x-coordinates of the points No change
where the graphs of the equations y = f(x) and y = g(x) intersect
are the solutions of the equation f(x) = g(x); find the solutions
approximately, e.g., using technology to graph the functions,
make tables of values, or find successive approximations.
Include cases where f(x) and/or g(x) are linear, polynomial,
rational, piecewise linear (to include absolute value), and
exponential functions. %

A1l: A-REIL.D.12: Graph the solutions to a linear inequality in two No change
variables as a half-plane (excluding the boundary in the case of
a strict inequality), and graph the solution set to a system of
linear inequalities in two variables as the intersection of the
corresponding half-planes.

Functions

Current Standard Proposed Standard

Functions: Interpreting Functions
A. Understand the concept of a function and use function notation.

A1l: F-IF.A.1: Understand that a function from one set (called the | No change
domain) to another set (called the range) assigns to each
element of the domain exactly one element of the range. If fis a
function and x is an element of its domain, then f(x) denotes the
output of f corresponding to the input x. The graph of fis the
graph of the equation y = f(x).

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064 Page 98


http://doe.louisiana.gov/

Current Standard Proposed Standard

Al: F-IF.A.2: Use function notation, evaluate functions for inputs
in their domains, and interpret statements that use function
notation in terms of a context.

No change

A1l: F-IF.A.3: Recognize that sequences are functions whose
domain is a subset of the integers. Relate arithmetic sequences
to linear functions and geometric sequences to exponential
functions.

Remove this standard.
sualset o EI'E."'EEgE'S Retate E"'H"“EE.'ElSFEE'HE."EES_ to-tinearfunetions

Functions: Interpreting Functions

B. Interpret functions that arise in applications in terms of the con

text.

A1l: F-IF.B.4: For linear, piecewise linear (to include absolute
value), quadratic, and exponential functions that model a
relationship between two quantities, interpret key features of
graphs and tables in terms of the quantities, and sketch graphs
showing key features given a verbal description of the
relationship. Key features include: intercepts; intervals where the
function is increasing, decreasing, positive, or negative; relative
maximums and minimums; symmetries; and end behavior. %

A1l: F-IF.B.4: For linear, piecewise linear (to include absolute value),
quadratic, and exponential functions that model a relationship between
two quantities,
a. interpret key features of graphs and tables in terms of the
quantities, and
b. sketch graphs showing key features given a verbal description of
the relationship.
c. Key features include: intercepts; intervals where the function is
increasing, decreasing, positive, or negative; relative maximums and
minimums; symmetries and end behavior. %

A1l: F-IF.B.5: Relate the domain of a function to its graph and,
where applicable, to the quantitative relationship it describes.
For ex, if the function h(n) gives the number of person-hours it
takes to assemble n engines in a factory, then the positive
integers would be an appropriate domain for the function. %

No change
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A1l: F-IF.B.6: Calculate and interpret the average rate of change
of a linear, quadratic, piecewise linear (to include absolute
value), and exponential function (presented symbolically or as a
table) over a specified interval. Estimate the rate of change from
a graph. %

No change

Functions: Interpreting Functions
C. Analyze functions using different representations.

A1l: F-IF.C.7: Graph functions expressed symbolically and show
key features of the graph, by hand in simple cases and using
technology for more complicated cases. %

a. Graph linear and quadratic functions and show intercepts,
maxima, and minima.

b. Graph piecewise linear (to include absolute value) and
exponential functions.

No change

A1l: F-IF.C.8: Write a function defined by an expression in
different but equivalent forms to reveal and explain different
properties of the function.

a. Use the process of factoring and completing the square in a
quadratic function to show zeros, extreme values, and symmetry
of the graph, and interpret these in terms of a context.

No change

A1: F-IF.C.9: Compare properties of two functions (linear,
quadratic, piecewise linear [to include absolute value] or
exponential) each represented in a different way (algebraically,
graphically, numerically in tables, or by verbal descriptions). For
example, given a graph of one quadratic function and an
algebraic expression for another, determine which has the
larger maximum.

No change
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Functions: Building Functions
A. Build a function that models a relationship between two quantities.

A1l: F-BF.A.1: Write a linear, quadratic, or exponential function A1l: F-BF.A.1: Write a linear, quadratic, or exponential function that

that describes a relationship between two quantities. % describes a relationship between two quantities. %

a. Determine an explicit expression, a recursive process, or a. Determine an explicit expression-a+eeursiveproeess;-or steps for
steps for calculation from a context. calculation from a context.

Functions: Building Functions
B. Build new functions from existing functions.

Al: F-BF.B.3: Identify the effect on the graph of replacing f(x) by | No change
f(x) + k, kf(x), f(kx), and f(x + k) for specific values of k (both
positive and negative). Without technology, find the value of k
given the graphs of linear and quadratic functions. With
technology, experiment with cases and illustrate an explanation
of the effects on the graph that include cases where f(x) is a
linear, quadratic, piecewise linear (to include absolute value), or
exponential function.

Functions: Linear, Quadratic, and Exponential Models*
A. Construct and compare linear, quadratic, and exponential models and solve problems.

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064 Page 101


http://doe.louisiana.gov/

Current Standard Proposed Standard

Al: F-LE.A.1: Distinguish between situations that can be modeled with
linear functions and with exponential functions.

Al: F-LE.A.1: Distinguish between situations that can be modeled
with linear functions and with exponential functions.

including arithmetic and geometric sequences, given a graph, a
description of a relationship, or two input-output pairs (include
reading these from a table).

a. Prove that linear functions grow by equal differences over a. Prove that linear functions grow by equal differences over equal

equal intervals, and that exponential functions grow by equal intervals.

factors over equal intervals. b. Prove that exponential functions grow by equal factors over equal

b. Recognize situations in which one quantity changes at a intervals.

constant rate per unit interval relative to another. c. Recognize situations in which one quantity changes at a constant

c. Recognize situations in which a quantity grows or decays by a rate per unit interval relative to another.

constant percent rate per unit interval relative to another. d. Recognize situations in which a quantity grows or decays by a
constant percent rate per unit interval relative to another.

A1l: F-LE.A.2: Construct linear and exponential functions, No change

A1l: F-LE.A.3: Observe, using graphs and tables, that a quantity
increasing exponentially eventually exceeds a quantity
increasing linearly, quadratically, or (more generally) as a
polynomial function.

A1l: F-LE.A.3: Observe, using graphs and tables, that a quantity
increasing exponentially eventually exceeds a quantity increasing

linearly or quadratically-er{mere-generathy-as-a-petynreomiat-function

with and without technology.

Functions: Linear, Quadratic, and Exponential Modelsk

B. Interpret expressions for functions in terms of the situation they model.

Al: F-LE.B.5: Interpret the parameters in a linear, quadratic, or
exponential function in terms of a context.

No change
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Current Standard Proposed Standard

Statistics and Probability % : Interpreting Categorical and Quantitative Data
A. Summarize, represent, and interpret data on a single count or measurement variable.

in the context of the data sets, accounting for possible effects
of extreme data points (outliers).

A1l: S-ID.A.2: Use statistics appropriate to the shape of the data No change
distribution to compare center (median, mean) and spread

(interquartile range, standard deviation) of two or more different

data sets.

A1l: S-ID.A.3: Interpret differences in shape, center, and spread No change

Statistics and Probability % : Interpreting Categorical and Quantitative Data
B. Summarize, represent, and interpret data on two categorical and quantitative variables.

A1l: S-ID.B.5: Summarize categorical data for two categories in
two-way frequency tables. Interpret relative frequencies in the
context of the data (including joint, marginal, and conditional
relative frequencies). Recognize possible associations and
trends in the data.

No change
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Al: S-ID.B.6: Represent data on two quantitative variables on a No change
scatter plot, and describe how the variables are related.

a. Fit a function to the data; use functions fitted to data to solve
problems in the context of the data. Use given functions or
choose a function suggested by the context. Emphasize linear and
quadratic models.

b. Informally assess the fit of a function by plotting and
analyzing residuals.

c. Fit a linear function for a scatter plot that suggests a linear
association.

Statistics and Probability % : Interpreting Categorical and Quantitative Data
C. Interpret linear models.

A1: S-ID.C.7: Interpret the slope (rate of change) and the No change
intercept (constant term) of a linear model in the context of the

data.

A1: S-ID.C.8: Compute (using technology) and interpret the No change

correlation coefficient of a linear fit.

A1: S-ID.C.9: Distinguish between correlation and causation. No change
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Geometry

Geometric Reasoning and Logic

Current Standard Proposed Standard

Geometry: Congruence
A. Experiment with transformations in the plane.

GM: G-CO.A.1: Know precise definitions of angle, circle,
perpendicular line, parallel line, and line segment, based on the
undefined notions of point, line, distance along a line, and
distance around a circular arc.

GM: G-CO.A.1: Based on the undefined notions of point, line. distance

along a line, and distance around a circular arc, know the precise
definitions of

e angle,

e circle,

e perpendicular line,
e parallel line, and

e line segment.

GM: G-CO.A.2: Represent transformations in the plane using,
e.g., transparencies, tracing paper, or geometry software;
describe transformations as functions that take points in the
plane as inputs and give other points as outputs. Compare
transformations that preserve distance and angle to those that
do not (e.g., translation versus horizontal stretch).

GM: G-CO.A.2: Use a plane to

a. Represent transformations with and without technology,
b. Describe transformations as functions that take points in the
plane as inputs and give other points as outputs.

c. Compare transformations that preserve distance and angle to
th that not (e.g.. translation ver horizontal stretch).

GM: G-CO.A.3: Given a rectangle, parallelogram, trapezoid, or
regular polygon, describe the rotations and reflections that
carry it onto itself.

GM G-CO.A.3: Descrlbe the rotatlons and reflections that earry m ap a

GM: G-CO.A.4: Develop definitions of rotations, reflections, and
translations in terms of angles, circles, perpendicular lines,
parallel lines, and line segments.

No change
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GM: G-CO.A.5: Given a geometric figure and a rotation,
reflection, or translation, draw the transformed figure using,
e.g., graph paper, tracing paper, or geometry software. Specify a
sequence of transformations that will carry a given figure onto
another.

GM: G-CO.A.5: Given a geometric figure and a rotation, reflection,
translation, or sequence of transformations
a. Draw the transformed figure with and without technology. usirg;
b. Specify a sequence that will map a given figure onto another.

Geometry: Congruence
B. Understand congruence in terms of rigid motions.

GM: G-CO.B.6: Use geometric descriptions of rigid motions to
transform figures and to predict the effect of a given rigid
motion on a given figure; given two figures, use the definition of
congruence in terms of rigid motions to decide if they are

GM: G-CO.B.6: Use geometric descriptions of rigid motions to transform
figures-and-to,

e pPredict the effect of a given rigid motion on a given figure.

e gGiven two figures, use the definition of congruence in terms of

(ASA, SAS, and SSS) follow from the definition of congruence in
terms of rigid motions.

congruent. rigid motions to eeeide-determine if they are congruent.
GM: G-CO.B.7: Use the definition of congruence in terms of rigid | No change

motions to show that two triangles are congruent if and only if

corresponding pairs of sides and corresponding pairs of angles

are congruent.

GM: G-CO0.B.8: Explain how the criteria for triangle congruence No change

Geometry: Congruence
C. Prove and apply geometric theorems.
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GM: G-CO.C.9: Prove and apply theorems about lines and angles. | GM: G-CO.C.9: Prove and apply theorems about lines and angles.

Theorems include: vertical angles are congruent; when a Theorems include, but are not limited to:

transversal crosses parallel lines, alternate interior angles are e vertical angles are congruent;

congruent and corresponding angles are congruent; points on a e when a transversal crosses parallel lines, alternate interior angles
perpendicular bisector of a line segment are exactly those are congruent and corresponding angles are congruent;
equidistant from the segment’s endpoints. e points on a perpendicular bisector of a line segment are exactly

those equidistant from the segment’s endpoints.

GM: G-CO.C.10: Prove and apply theorems about triangles. GM: G-CO.C.10: Prove and apply theorems about triangles.

Theorems include: measures of interior angles of a triangle sum to | Theorems include, but are not limited to:

180°; base angles of isosceles triangles are congruent; the e measures of interior angles of a triangle sum to 180°;

segment joining midpoints of two sides of a triangle is parallel to e base angles of isosceles triangles are congruent;

the third side and half the length; the medians of a triangle meet e the segment joining midpoints of two sides of a triangle is parallel to
at a point. the third side and half the length;

e the medians of a triangle meet at a point.

GM: G-CO.C.11: Prove and apply theorems about parallelograms. | GM: G-CO.C.11: Prove and apply theorems about parallelograms.
Theorems include: opposite sides are congruent, opposite angles Theorems include, but are not limited to:

are congruent, the diagonals of a parallelogram bisect each other, e opposite sides are congruent,
and conversely, rectangles are parallelograms with congruent e opposite angles are congruent,
diagonals. e the diagonals of a parallelogram bisect each other, and eenversety

the converse of this theorem;
e rectangles are parallelograms with congruent diagonals and the
converse of this theorem.

Geometry: Congruence
D. Make geometric constructions.
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GM: G-C0.D.12: Make formal geometric constructions with a Remove this standard.
variety of tools and methods, e.g., compass and straightedge, : :
string, reflective devices, paper folding, or dynamic geometric
software. Examples: copying a segment; copying an angle;
bisecting a segment; bisecting an angle; constructing
perpendicular lines, including the perpendicular bisector of a line
segment; and constructing a line parallel to a given line through a
point not on the line.

GM: G-C0.D.13: Construct an equilateral triangle, a square, and a | GM: G-C0.D.12: Make formal geometric constructions
regular hexagon inscribed in a circle. e with a variety of tools and methods, e-gcompass-and

geometrie-seftware—Wwith or without technology
e Censtruet of an equilateral triangle, a square, and a regular
hexagon inscribed in a circle.

Geometry: Similarity, Right Triangles, and Trigonometry
A. Understand similarity in terms of similarity transformations.

GM: G-SRT.A.1: Verify experimentally the properties of dilations | No change
given by a center and a scale factor:

a. A dilation takes a line not passing through the center of the
dilation to a parallel line, and leaves a line passing through the
center unchanged.

b. The dilation of a line segment is longer or shorter in the ratio
given by the scale factor.
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GM: G-SRT.A.2: Given two figures, use the definition of similarity
in terms of similarity transformations to decide if they are
similar; explain using similarity transformations the meaning of
similarity for triangles as the equality of all corresponding pairs
of angles and the proportionality of all corresponding pairs of
sides.

Current Standard Proposed Standard

GM: G-SRT.A.2
Using similarity transformations

e Determine if two figures are similar using the definition of
similarity transformations.

e Explain the meaning of similarity for triangles as the equality of
all corresponding pairs of angles and proportionality of all

rr nding si

GM: G-SRT.A.3: Use the properties of similarity transformations
to establish the AA criterion for two triangles to be similar.

No change

Geometry: Similarity, Right Triangles, and Trigonometry
B. Prove and apply theorems involving similarity.

GM: G-SRT.B.4: Prove and apply theorems about triangles.
Theorems include: a line parallel to one side of a triangle divides
the other two proportionally, and conversely; the Pythagorean
Theorem proved using triangle similarity; SAS similarity criteria;
SSS similarity criteria; AA similarity criteria.

GM: G-SRT.B.4: Prove and apply theorems about triangles.
Theorems include, but are not limited to:

e aline parallel to one side of a triangle divides the other two
proportionally, and eenversely the converse of this theorem;
the Pythagorean Theorem proved using triangle similarity;
SAS similarity criteria;

SSS similarity criteria;
AA similarity criteria.
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GM: G-SRT.B.5: Use congruence and similarity criteria for
triangles to solve problems and to prove relationships in
geometric figures.

No change

Geometry: Similarity, Right Triangles, and Trigonometry

C. Define trigonometric ratios and solve problems involving right triangles.

GM: G-SRT.C.6: Understand that by similarity, side ratios in right
triangles, including special right triangles (30-60-90 and
45-45-90), are properties of the angles in the triangle, leading
to definitions of trigonometric ratios for acute angles.

No change

GM: G-SRT.C.7: Explain and use the relationship between the
sine and cosine of complementary angles.

No change

GM: G-SRT.C.8: Use trigonometric ratios and the Pythagorean
Theorem to solve right triangles in applied problems.%

No change

Geometry: Circles
A. Understand and apply theorems about circles.

GM: G-C.A.1: Prove that all circles are similar.

GM: G-C.A.1: Preve-Understand that all circles are similar.

GM: G-C.A.2: Identify and describe relationships among
inscribed angles, radii, and chords, including the following: the
relationship that exists between central, inscribed, and
circumscribed angles; inscribed angles on a diameter are right
angles; and a radius of a circle is perpendicular to the tangent
where the radius intersects the circle.

GM: G-C.A.2: Identify and describe relationships among inscribed angles,
radii, and chords, including the following:
e the relationship that exists between central, inscribed, and
circumscribed angles;
e inscribed angles on a diameter are right angles; and
e aradius of acircle is perpendicular to the tangent where the
radius intersects the circle.
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GM: G-C.A.3: Construct the inscribed and circumscribed circles
of a triangle, and prove properties of angles for a quadrilateral
inscribed in a circle.

No change

Geometry: Circles
B. Find arc lengths and areas of sectors of circles.

GM: G-C.B.5: Use similarity to determine that the length of the
arc intercepted by an angle is proportional to the radius, and
define the radian measure of the angle as the constant of
proportionality; derive the formula for the area of a sector.

Derive and fermuta-ferthe-area-efa-seetorapply the formula for finding
area of a sector and arc length.

Geometry: Expressing Geometric Properties with Equations

A. Translate between the geometric description and the equation for a conic section.

GM: G-GPE.A.1: Derive the equation of a circle of given center
and radius using the Pythagorean Theorem; complete the
square to find the center and radius of a circle given by an
equation.

No change

Geometry: Expressing Geometric Properties with Equations

B. Use coordinates to prove simple geometric theorems algebraically.

GM: G-GPE.B.4: Use coordinates to prove simple geometric
theorems algebraically. For example, prove or disprove that a
figure defined by four given points in the coordinate plane is a
rectangle; prove or disprove that the point (1, /3 ) lies on the circle
centered at the origin and containing the point (0, 2).

GM: G-GPE.B.4: Use coordinates to prove simpte geometric theorems
algebraically.
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GM: G-GPE.B.5: Prove the slope criteria for parallel and GM: G-GPE.B.5: Preve Determine the slope criteria for parallel and
perpendicular lines and use them to solve geometric problems perpendicular lines and use them to solve geometric problems (e.g., find
(e.g., find the equation of a line parallel or perpendicular to a the equation of a line parallel or perpendicular to a given line that passes
given line that passes through a given point). through a given point).

GM: G-GPE.B.6: Find the point on a directed line segment GM: G-GPE.B.6: Find the point on a directed line segment between two
between two given points that partitions the segment in a given | given points that partitions the segment in a given ratio.

ratio. e Apply ratio thinking to find the midpoint of the given line segment.
GM: G-GPE.B.7: Use coordinates to compute perimeters of No change

polygons and areas of triangles and rectangles, e.g., using the

distance formula.%

Geometry: Geometric Measurement and Dimension
A. Explain volume formulas and use them to solve problems.

GM: G-GMD.A.1: Give an informal argument, e.g., dissection GM: G-GMD.A.1: Give an informal argument (e.g., dissection arguments,
arguments, Cavalieri’s principle, or informal limit arguments, for | Cavalieri’s principle, or informal limit arguments}for the formulas of:
the formulas for the circumference of a circle; area of a circle; e the circumference of a circle;

e area of a regular polygon:
e areaof acircle;
[ ]

volume of a cylinder, pyramid, and cone.

volume of a cylinder, pyramid, and cone.

GM: G-GMD.A.3: Use volume formulas for cylinders, pyramids, No change
cones, and spheres to solve problems.%

Geometry: Geometric Measurement and Dimension
B. Visualize relationships between two-dimensional and three-dimensional objects.
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GM: G-GMD.B.4: Identify the shapes of two-dimensional GM: G-GMD.B.4: Identify the shapes of two-dimensional cross-sections of

cross-sections of three-dimensional objects, and identify three-dimensional objects, and identify three-dimensional objects

three-dimensional objects generated by rotations of generated by rotations of two-dimensional objects.

two-dimensional objects. e Apply properties of two-dimensional figures identified to solve
problems.

Geometry: Modeling with Geometry
A. Apply geometric concepts in modeling situations.

GM: G-MG.A.1: Use geometric shapes, their measures, and their | No change
properties to describe objects (e.g., modeling a tree trunk or a
human torso as a cylinder).%

GM: G-MG.A.2: Apply concepts of density based on area and No change
volume in modeling situations (e.g., persons per square mile,
BTUs per cubic foot). %

GM: G-MG.A.3: Apply geometric methods to solve design No change
problems (e.g., designing an object or structure to satisfy
physical constraints or minimize cost; working with typographic
grid systems based on ratios). %

Statistics and Probability % : Conditional Probability and the Rules of Probability
A. Understand independence and conditional probability and use them to interpret data.

GM: S-CP.A.1: Describe events as subsets of a sample space (the | No change
set of outcomes) using characteristics (or categories) of the
outcomes, or as unions, intersections, or complements of other
events (“or,” “and,” “not”).
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GM: S-CP.A.2: Understand that two events A and B are No change
independent if the probability of A and B occurring together is
the product of their probabilities, and use this characterization
to determine if they are independent.

GM: S-CP.A.3: Understand the conditional probability of A given | No change
B as P(A and B)/P(B), and interpret independence of A and B as
saying that the conditional probability of A given B is the same
as the probability of A, and the conditional probability of B given
A is the same as the probability of B.

GM: S-CP.A.4: Construct and interpret two-way frequency tables | GM: S-CP.A.4: Construct and interpret two-way frequency tables of data
of data when two categories are associated with each object when two categories are associated with each object being classified.
being classified. Use the two-way table as a sample space to Use the two-way table as a sample space to decide if events are

decide if events are independent and to approximate conditional mdependent and to approximate condltlonal probabllltles Fmﬁe*amﬁe-
probabilities. For example, collect data from a random sample of 0 5

students in your school on their favorite subject among math,
science, and English. Estimate the probability that a randomly
selected student from your school will favor science given that the
student is in tenth grade. Do the same for other subjects and
compare the results.

GM: S-CP.A.5: Recognize and explain the concepts of GM: S-CP.A.5: Recognize and explain the concepts of conditional
conditional probability and independence in everyday language probablllty and mdependence in everyday language and everyday
and everyday situations. For example, compare the chance of v

having lung cancer if you are a smoker with the chance of being a
smoker if you have lung cancer.

Statistics and Probability % : Conditional Probability and the Rules of Probability
B. Use the rules of probability to compute probabilities of compound events in a uniform probability model.
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GM: S-CP.B.6: Find the conditional probability of A given B as No change
the fraction of B's outcomes that also belong to A, and interpret
the answer in terms of the model.

GM: S-CP.B.7: Apply the Addition Rule, P(A or B) = P(A) + P(B) - No change
P(A and B), and interpret the answer in terms of the model.
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Algebralll

Number & Quantity

Current Standard Proposed Standard

Number and Quantity: The Real Number System
A. Extend the properties of exponents to rational exponents.

A2: N-RN.A.1: Explain how the definition of the meaning of
rational exponents follows from extending the properties of
integer exponents to those values, allowing for a notation for
radicals in terms of rational exponents. For example, we define
53 to be the cube root of 5 because we want (5"%)% = 5(/33 to
hold, so (5"%)2 must equal 5.

A2: N-RN.A.1: Explain how the definition of the meaning of rational
exponents follows from extending the properties of integer exponents to
those values, allowing for a notation for radicals in terms of rational
exponents. Ferexampte—wedetire S tobethecuberoatorSbecamse

wre—rrarits Y =5 Hehetd—se ST Y manstegquas

A2: N-RN.A.2: Rewrite expressions involving radicals and
rational exponents using the properties of exponents.

No change

Number and Quantity: Quantitiesx
A. Reason quantitatively and use units to solve problems.

A2: N-Q.A.2 Define appropriate quantities for the purpose of
descriptive modeling.

No change

Number and Quantity: The Complex Number System (N-CN)
A. Perform arithmetic operations with complex numbers.

A2: N-CN.A.1 Know there is a complex number i such that i? = -1,
and every complex number has the form a + bi with a and b real.

No change
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Current Standard

Proposed Standard

A2: N-CN.A.2 Use the relation i’>= -1 and the commutative,
associative, and distributive properties to add, subtract, and
multiply complex numbers.

Remove this standard.

Number and Quantity: The Complex Number System (N-CN)
C. Use complex numbers in polynomial identities and equations.

A2: N-CN.C.7 Solve quadratic equations with real coefficients
that have complex solutions.

No change

Algebra

Current Standard Proposed Standard

Algebra: Seeing Structure in Expressions (A-SSE)
A.Interpret the structure of expressions.

A2: A-SSE.A.2: Use the structure of an expression to identify
ways to rewrite it. For example, see x* - y* as (x2)? - (y?)?, thus
recognizing it as a difference of squares that can be factored as
(X% - y2)(x® + y?).

A2: A-SSE.A.2: Use the structure of an expression to identify ways to
rewrite it for a specific purpose. Ferexampte—seex*—y-as-HEf—OF e

= , a
YHor

Algebra: Seeing Structure in Expressions (A-SSE)
B. Write expressions in equivalent forms to solve problems.
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A2: A-SSE.B.3: Choose and produce an equivalent form of an
expression to reveal and explain properties of the quantity
represented by the expression. %

c. Use the properties of exponents to transform expressions for
exponential functions. For example the expression 1.15'can be
rewritten as (1.15"72)'2t = 1,012"?! to reveal the approximate
equivalent monthly interest rate if the annual rate is 15%

A2: A-SSE.B.3: Choose and produce an equivalent form of an expression
to reveal and explain properties of the quantity represented by the
expression. %
c. Use the properties of exponents to transform expressions for
exponential functions. Ferexample-the-expressiont+5 can-be
rewrtteras {145 =012 toreveat the-approximateeativatent
moenthtyinterestrateifthe-annuatrateis 5%

A2: A-SSE.B.4: Apply the formula for the sum of a finite
geometric series (when the common ratio is not 1) to solve
problems. For example, calculate mortgage payments. %

No change

Algebra: Arithmetic with Polynomials and Rational Expressions (A-APR)
B. Rerform-arithmetic-operations-enpebyremiats: Understand the relationship between zeros and factors of polynomials.

factorizations are available, and use the zeros to construct a
rough graph of the function defined by the polynomial.

A2: A-APR.B.2: Know and apply the Remainder Theorem: For a No change
polynomial p(x) and a number a, the remainder on division by x -

ais p(a), so p(a) = 0 if and only if (x — a) is a factor of p(x).

A2: A-APR.B.3: Identify zeros of polynomials when suitable No change

C. Use polynomial identities to solve problems.

Algebra: Arithmetic with Polynomials and Rational Expressions (A-APR)

A2: A-APR.C.4: Use polynomial identities to describe numerical
relationships. For example, the polynomial identity (x?+y?)? = (x?-

A2: A-APR.C.4: Describe numerical relationships using polynomial
identities. Uee—pe%ynenm&krdeﬁ%mes%deeeﬁbe-ntmeﬁeakﬁe%aheﬁsmps-

y?)2 + (2xy)? can be used to generate Pythagorean triples. Forexample—thepolypomialidentiy @+ ) = 2P+ (Dl can-beused
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Algebra: Arithmetic with Polynomials and Rational Expressions (A-APR)

D. Rewrite rational expressions.

A2: A-APR.D.6: Rewrite simple rational expressions in different
forms; write a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x),
g(x), and r(x) are polynomials with the degree of r(x) less than
the degree of b(x), using inspection, long division, or, for the
more complicated examples, a computer algebra system.

A2: A-APR.D.6: Rewrite simple rational expressions in different forms:
e Write a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and
r(x) are polynomials with the degree of r(x) less than the degree of
b(x), using inspection, long division, or, for the more complicated
examples, a computer algebra system.

Algebra: Creating Equations % (A-CED)
A. Create equations that describe numbers or relationships.

A2: A-CED.A.1: Create equations and inequalities in one variable
and use them to solve problems. Include equations arising from
linear and quadratic functions, and simple rational and
exponential functions.

A2: A-CED.A.1: Create equations and inequalities+r-ene-variable and use
them to solve problems. Include equations arising from linear and
quadratic functions, and simple rational and exponential functions.

Reasoning with Equations and Inequalities (A-REI)

A. Understand solving equations as a process of reasoning and explain the reasoning.

A2: A-REI.A.1: Explain each step in solving an equation as
following from the equality of numbers asserted at the previous
step, starting from the assumption that the original equation
has a solution. Construct a viable argument to justify a solution
method.

AZ: A-REILAT Beptaincachstestnsetensasimpleeaatierasfetlevine

S gta SACARELCIRRISAS - Samacacme RePrevHod C; - RS Sapn

(o) ot Lot hod.
Use properties of equality to justify and explain each step obtained from
the previous step when solving an equation, assuming the original
equation has a solution. Expand context to situations, including but not
limited to logarithmic, exponential, rational, and radical equations.

a. Construct a viable argument to justify the solution method.
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Current Standard

A2: A-REI.A.2: Solve simple rational and radical equations in
one variable, and give examples showing how extraneous
solutions may arise.

Proposed Standard

No change

Reasoning with Equations and Inequalities (A-REI)

B. Solve equations and inequalities in one variable,including applications in mathematical modeling.

A2: A-REI.B.4: Solve quadratic equations in one variable.
b. Solve quadratic equations by inspection (e.g., for x* =
49), taking square roots, completing the square, the
quadratic formula and factoring, as appropriate to the
initial form of the equation. Recognize when the
quadratic formula gives complex solutions and write
them as a * bi for real numbers a and b.

A2: A-REI.B.4: Solve quadratic equations in one variable by

e inspection (e.g., for x? = 49),

e taking square roots,

e completing the square,

e the quadratic formula and

e factoring, as appropriate to the initial form of the equation.
Recognize when the quadratic formula gives complex solutions and write
them as a * bi for real numbers a and b. Apply these methods to

represent and solve real-world problems through mathematical
modeling, interpreting the meaning of solutions in context.

Reasoning with Equations and Inequalities (A-REI)
C. Solve systems of equations

A2: A-REI.C.6: Solve systems of linear equations exactly and
approximately (e.g., with graphs), limited to systems of at most
three equations and three variables. With graphic solutions,
systems are limited to two variables.

No change

A2: A-REI.C.7: Solve a simple system consisting of a linear
equation and a quadratic equation in two variables algebraically
and graphically. For example, find the points of intersection
between the line =-3x and the circle x? + y? = 3.

A2: A-REI.C.7: Solve a simple system consisting of a linear equation and a
quadratic equation in two variables algebraically and graphically. Fer

Sty
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Reasoning with Equations and Inequalities (A-REI)
D. Represent and solve equations and inequalities graphically.

Proposed Standard

A2: A-REI.D.11: Explain why the x-coordinates of the points
where the graphs of the equations y = f(x) and y = g(x) intersect
are the solutions of the equation f(x) = g(x); find the solutions
approximately, e.g., using technology to graph the functions,
make tables of values, or find successive approximations.
Include cases where f(x) and/or g(x) are linear, polynomial,
rational, absolute value, exponential, and logarithmic functions.

A?2: A-REI.D.11: Explain why the x-coordinates of the points where the
graphs of the equations y = f(x) and y = g(x) intersect are the solutions of
the equation f(x) = g(x);
Find approximate solutions by

e using technology to graph the functions,

e make tables of values, or

e find successive approximations.
Include cases where f(x) and/or g(x) are linear, polynomial, rational,
absolute value, exponential, and logarithmic functions.

Functions

Current Standard

Proposed Standard

Functions: Interpreting Functions (F-IF)
A. Understand the concept of a function and use function notation.

Consider adding IF.A.3 since it was removed from AT.

A2: F-IF.A.3: Recognize that sequences are functions whose domain
is a subset of the integers. Relate arithmetic sequences to linear
functions and geometric sequences to exponential functions.

Functions: Interpreting Functions (F-IF)

B. Interpret functions that arise in applications in terms of the context.
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Current Standard

A2: F-IF.B.4: For a function that models a relationship between two
quantities, interpret key features of graphs and tables in terms of
the quantities, and sketch graphs showing key features given a
verbal description of the relationship. Key features include:
intercepts; intervals where the function is increasing, decreasing,
positive, or negative; relative maximums and minimums;
symmetries; end behavior; and periodicity. %

Proposed Standard

A2: F-IF.B.4: For a function that models a relationship between two
quantities,
e interpret key features of graphs and tables in terms of the
quantities, and
e sketch graphs showing key features given a verbal
description of the relationship.
Key features include: intercepts; intervals where the function is
increasing, decreasing, positive, or negative; relative maximums and
minimums; symmetries; end behavior; and periodicity. %

A2: F-IF.B.6: Calculate and interpret the average rate of change of a
function (presented symbolically or as a table) over a specified
interval. Estimate the rate of change from a graph. %

No change

Functions: Interpreting Functions (F-IF)
C. Analyze functions using different representations.

A2: F-IF.C.7: Graph functions are expressed symbolically and show
key features of the graph by hand in simple cases and by using
technology for more complicated cases. %

b. Graph square root, cube root, and piecewise-defined

(o Graph polynomial functions, identifying zeros when
suitable factorizations are available, and showing end behavior.
e. Graph exponential and logarithmic functions, showing
intercepts and end behavior, and trigonometric functions,
showing period, midline, and amplitude.

functions, including step functions and absolute value functions.

No change
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A2: F-IF.C.8: Write a function defined by an expression in different No change
but equivalent forms to reveal and explain different properties of the
function.
b. Use the properties of exponents to interpret expressions for
exponential functions. For example, identify percent rate of
change in functions such asy = (1.02)t, y = (0.97)t, y = (1.01)12t, y
= (1.2)t/10, and classify them as representing exponential growth
or decay.

A2: F-IF.C.9: Compare properties of two functions each represented No change
in a different way (algebraically, graphically, numerically in tables, or
by verbal descriptions). For example, given a graph of one quadratic
function and an algebraic expression for another, say which has the
larger maximum.

Functions: Building Functions (F-BF)
A. Build a function that models a relationship between two quantities.

A2: F-BF.A.1: Write a function that describes a relationship between No change
two quantities. %

a. Determine an explicit expression, a recursive process, or
steps for calculation from a context.

b. Combine standard function types using arithmetic
operations. For example, build a function that models the
temperature of a cooling body by adding a constant function to
a decaying exponential, and relate these functions to the
model.

A2: F-BF.A.2: Write arithmetic and geometric sequences both No change
recursively and with an explicit formula, use them to model
situations, and translate between the two forms.%
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Functions: Building Functions(F-BF)
B. Build new functions from existing functions.

A2: F-BF.B.3: Identify the effect on the graph of replacing f(x) by f(x)
+ K, k f(x), f(kx), and f(x + k) for specific values of k (both positive and
negative); find the value of k given the graphs. Experiment with
cases and illustrate an explanation of the effects on the graph using
technology. Include recognizing even and odd functions from their
graphs and algebraic expressions for them.

A2: F-BF.B.3: Identify the effect on the graph of replacing f(x) by f(x)
+ K, k f(x), f(kx), and f(x + k) for specific values of k (both positive and
negative);
e Find the value of k given the graphs.
e Experiment with cases and illustrate an explanation of the
effects on the graph using technology.
e Recognize even and odd functions from their graphs and
algebraic expressions for them.

A?2: F-BF.B.4: Find inverse functions.

Solve an equation of the form f(x) = ¢ for a simple function f that has
an inverse and write an expression for the inverse. For example, f(x)
=2 x® or f(x) = (x+1)/(x-1) for x # 1.

A?2: F-BF.B.4: Find inverse functions.
e Solve an equation of the form f(x) = ¢ for a simple function f
that has an inverse
e Write an expression for the inverse. Forexampte—fd-=2>-of
Ffoo=bcrho-forx++

Functions: Linear, Quadratic, and Exponential Models (F-LE)

A. Construct and compare linear, quadratic, and exponential models and solve problems.

A2: F-LE.A.2: Given a graph, a description of a relationship, or two No change
input-output pairs (include reading these from a table), construct

linear and exponential functions, including arithmetic and geometric

sequences to solve multi-step problems.

A2: F-LE.A.4: For exponential models, express as a logarithm the No change

solution to ab® = d where a, ¢, and d are numbers and the base b is 2,
10, or e; evaluate the logarithm using technology. %

Functions: Linear, Quadratic, and Exponential Models (F-LE)

A. Interpret expressions for functions in terms of the situation they model.
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A2: F-LE.B.5: Interpret the parameters in a linear, quadratic, or No change
exponential function in terms of a context. %

Functions: Trigonometric Functions (F-TF)
A. Extend the domain of trigonometric functions using the unit circle.

A2: F-TF.A.1: Understand radian measure of an angle as the length of | No change
the arc on the unit circle subtended by the angle.

A2: F-TF.A.2: Explain how the unit circle in the coordinate plane No change
enables the extension of trigonometric functions to all real numbers,
interpreted as radian measures of angles traversed
counterclockwise around the unit circle.

Functions: Trigonometric Functions (F-TF)
B. Model periodic phenomena with trigonometric functions.

A2: F-TF.B.5: Choose trigonometric functions to model periodic No change
phenomena with specified amplitude, frequency, and midline. %
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Statistics & Probability

Current Standard Proposed Standard

Statistics and Probability: Interpreting Categorical and Quantitative Data «(S-ID)
A. Summarize, represent, and interpret data on a single count or measurement variable.

A2: S-ID.A.4: Use the mean and standard deviation of a data set to fit
it to a normal distribution and to estimate population percentages.
Recognize that there are data sets for which such a procedure is not
appropriate. Use calculators, spreadsheets, and tables to estimate
areas under the normal curve.

A2: S-ID.A.4: Use the mean and standard deviation of a data set to fit
it to a normal distribution and to estimate population percentages
with technology.

a. Recognize that there are data sets for which such a
procedure is not appropriate.

Statistics and Probability: Interpreting Categorical and Quantitative Data « (S-ID)
A. Summarize, represent, and interpret data on two categorical and quantitative variables.

A2: S-ID.B.6: Represent data on two quantitative variables on a
scatter plot, and describe how the variables are related.

a. Fit a function to the data; use functions fitted to data to solve
problems in the context of the data. Use given functions or choose a
function suggested by the context. Emphasize exponential models.

A2: S-ID.B.6: Represent data on two quantitative variables on a
scatter plot, and describe how the variables are related.
a. Fit a function to the data; use functions fitted to data to solve
problems in the context of the data.
b. Use given functions or choose a function suggested by the
context. Emphasize exponential models.

Statistics and Probability: Making Inferences and Justifying Conclusions % (S-IC)
A. Understand and evaluate random processes underlying statistical experiments.

A2: S-IC.A.1: Understand statistics as a process for making
inferences about population parameters based on a random sample
from that population. %

No change
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A2: S-IC.A.2: Decide if a specified model is consistent with results
from a given data-generating process, e.g., using simulation. Fer

exameleamedelsaysaspinaingeoinwill ol headszwith

A2: S-IC.A.2: Decide if a specified model is consistent with results
from a given data-generating process, e.g., using simulation. For
example, a model says a spinning coin will fall heads up with
probability 0.5. Would a result of 5 tails in a row cause you to question
the model? %

Statistics and Probability: Making Inferences and Justifying Conclusions % (S-IC)
A. Make inferences and justify conclusions from sample surveys, experiments, and observational studies.

A2: S-IC.B.3: Recognize the purposes of and differences among
sample surveys, experiments, and observational studies; explain
how randomization relates to each.%

No change

A2: S-IC.B.4: Use data from a sample survey to estimate a population
mean or proportion; develop a margin of error through the use of
simulation models for random sampling. %

No change

A2: S-IC.B.5: Use data from a randomized experiment to compare
two treatments; use simulations to decide if differences between
parameters are significant.%

No change

A2: S-IC.B.6: Evaluate reports based on data.%

A2: S-IC.B.6: Evaluate reperts_media or academic research based on
data. %
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Integrated Math 1

Number and Quantity

Proposed Standard

Number and Quantity: The Real Number System (N-RN)

B. Use properties of rational and irrational numbers.

IM1: N-RN.B.3: Explain why the sum or product of two rational numbers is rational: that the sum of a rational humber and an irrational
number is irrational; and that the product of a nonzero rational number and an irrational number is irrational.

Number and Quantity: Quantities
A. Reason guantitatively and use units to solve problems.

nit

: : way to understan r m
c. Choose and interpret units consistently in formulas.
d. Choose and interpret the scale and the origin in graphs and data displays.

IM1: N-Q.A.3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
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Algebra

Proposed Standard

Algebra: Seeing Structure in Expressions
A. Interpret the structure of expressions.

IM1: A-SSE.A.1: Interpret expressions that represent a guantity in terms of its context.
a. Interpret parts of an expression, such as terms, factors, and coefficients.
b. Interpret complicated expressions by viewing one or more of their parts as a single entity.

Algebra: Creating Equationsx
A. Create equations that describe numbers or relationships.

IM1: A-CED.A.1: Create equations and inequalities ir-ene-variable and use them to solve problems. Include equations arising from linear,
quadratic, and exponential situation functions.

IM1: A-CED.A.2:Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate
axes with labels and scales.

earrange Ohms lawV : IR to hlghllg ht res:stance R o

Algebra: Reasoning with Equations and Inequalities
A. Understand solving equations as a process of reasoning and explain the reasoning.

IM1: A-REI.A.1: Use properties of equality to justify and explain each step obtained from the previous step when solving an equation,
assuming the original equation has a solution.

ion meth

Algebra: Reasoning with Equations and Inequalities %
B. Solve equations and inequalities in one variable.
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Proposed Standard
M1: A-REIL.B lve li ' ' ities i iable. i i ti ith fficient lett

IM1: A-REI.B.4: Solve quadratic equations in one variable.
a. Use the method of completing the square to transform any quadratic equation in X into an equation of the form (x - p)® = g that has the
same solutlons

factorlng, as appropriate to the initial form of the equation.
c. Recognize when the quadratic formula gives complex solutions and write them as "no real solution.”

Algebra: Reasoning with Equations and Inequalitiesx
C. Solve systems of equations.

IM1: A-RELC.5: Wri | sol f ) ) iabl
a. Use methods such as substitution. elimination. and graphing to solve.
b. Justify a method for solving such systems.

Algebra: Reasoning with Equations and Inegualitiesx
D. Represent and solve equations and inequalities graphically.

IM1: A-REI.D.10: Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often
formin rve (which in

IM1: A-REI.D.11: Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and v = g(x) intersect are the solutions
of the equatlon f(x) = g(x) find the solutions approximately, e.g., using technology to graph the functions, make tables of values, or find
> ‘-OOOAII- .l 1 10 CAdSeS WNere 1(x;) dna/o :A-‘l‘ PO IOII- qCI- 0“A‘I‘ .I JOeS dDSOoUTe VAalue

nd exponential functions.%

IM1: A-REI.D.12: Graph the solutions to a linear inequality in two variables as a half-plane (excluding the boundary in the case of a strict
inequality), and graph the solution set to a system of linear inequalities in two variables as the intersection of the corresponding
half-planes.

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064 Page 130



http://doe.louisiana.gov/

Functions

Proposed Standard

Functions: Interpreting Functions
A. Understand the concept of a function and use function notation.

Al: F-IF.A.1: Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the
domain exactly one element of the range. If fiis a function and x is an element of its domain, then f(x) denotes the output of f corresponding
to the input x. The graph of fis the graph of the equation y = f(x).

Al: F-IF.A.2: Use function notation, evaluate functions for inputs in their domains, and interpret statements that use function notation in
terms of a context.

Functions: Interpreting Functions
B. Interpret functions that arise in applications in terms of the context.

a. interpret key features of graphs and tables in terms of the quantities. and
b. sketch graphs showing key features given a verbal description of the relationship.
c. Key features include: intercepts; intervals where the function is increasing, decreasing, positive, or negative; relative maximums and

minimums; symmetries and end behavior. %

Al: F-IF.B.5: Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if
the function h(n) gives the number of person-hours it takes to assemble n engines in a factory, then the positive integers would be an
appropriate domain for the function. %

Functions: Interpreting Functions
C. Analyze functions using different representations.
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Proposed Standard
' ' how k t h in si ing tech

Al F-IF.C.7: h funct
more complicated cases. %k
a. Graph linear and quadratic functions and show intercepts. maxima. and minima.
b. Graph piecewise linear (to include absolute value) and exponential functions.

re resented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For example, given a graph of one
quadratic function and an algebraic expression for another. determine which has the larger maximum.

Functions: Building Functions
A. Build a function that models a relationship between two quantities.

1. erte a functlon that descrlbes a relatlonshlg between two guantltles *
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a
cooling body by adding a constant function to a decaying exponential, and relate these functions to the model.

Al: F-BF.A.2:Write arithmetic and geometric sequences both recursively and with an explicit formula, use them to model situations. and

translate between the two forms.%

Functions: Building Function
B. Build new functions from existing functions.

negative). Wlthout technology. find the value of k given the raphs of linear and uadratlc functlons With technolo ex erlment W|th
cases and illustrate an explanation of the effects on the graph that include cases where f(x) is a linear. quadratic. piecewise linear (to

include absolute value). or exponential function.

Functions: Linear rati nd Exponential M
A. Construct and compare linear. quadratic. and exponential models and solve problems.
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Proposed Standard
Al

F-LE.A.1: Distinguish between situations that can m led with linear functions and with exponential functions.
a. Prove that linear functions grow by equal differences over equal intervals.

b. Prove that exponential functions grow by equal factors over equal intervals.

c. Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.

d. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval relative to another.

Al: F-LE.A.2: Construct linear and exponential functions. including arithmetic and geometric sequences. given a graph. a description of a
relationship. or two input-output pairs (include reading these from a table).

Al: F-LE.A.3: Observe, using graphs and tables, that a quantity increasing exponentially eventually exceeds a guantity increasing linearly or
quadratically.-with and without technology.

E ions: Li Quadrati |E ial Models
B. Interpret expressions for functions in terms of the situation they model.

Al: F-LE.B.5: Interpret the parameters in a linear, quadratic, or exponential function in terms of a context.

Geometric Reasoning and Logic

Proposed Standard

Geometry: Congruence
A. Experiment with transformations in the plane.

IM1: G-CO.A.1: Based on the undefined notions of point, line, distance along a line, and distance around a circular arc, know the precise
definitions of
e angle
circle,
perpendicular line,
parallel line, and
line segment.
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Proposed Standard

IM1: G-CO.A.2: lane t

a. Represent transformations with and without technology.
b. Describe transformations as functions that take points in the plane as inputs and give other points as outputs.
c. Compare transformations that preserve distance and angle to those that do not (e.g., translation versus horizontal stretch

IM1: G-CO.A.3: Describe the rotations and reflections that earry map a preimage onto itself when given a rectangle. parallelogram.
trapezoid. or regular polygon.

IM1: A.4: Devel
and line segments.

Geometry: Congruence
B. Understand congruence in terms of rigid motions.

GM: G-CO.B.6: Use geometric descriptions of rigid motions to transform figures-ane-te.
e Predict the effect of a given rigid motion on a given figure;
° iven two figur th finiti fcon int

IM1: G-CO.B.7: Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if
corresponding pairs of sides and corresponding pairs of angles are congruent.

IM1: G-CO.B.8: Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow from the definition of congruence in terms of
rigid motions.

Geometry: Congruence
D. Make geometric constructions.
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Proposed Standard

IM1: G-C0.D.12: Make formal geometric constructions
e with a variety of tools and methods, with or without technology
e of an equilateral triangle. a square, and a regular hexagon inscribed in a circle.

Geometry: Expressing Geometric Properties with Equations
B. Use coordinates to prove simple geometric theorems algebraically.

IM1: G-GPE.B.5: Determine the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the
equation of a line parallel or perpendicular to a given line that passes through a given point).

IM1: G-GPE.B.6: Find the point on a directed line segment between two given points that partitions the segment in a given ratio.
e Apply ratio thinking to find the midpoint of the given line segment.

IM1: G-GPE.B.7: Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance
formula.%

Statistics and Probabilit

Statistics and Probability % : Interpreting Categorical and Quantitative Data
A. Summarize, represent, and interpret data on a single count or measurement variable.

IM1: S-ID.A.1: Represent and interpret data with plots on the real number line (dot plots, histograms, and box plots).

IM1: S-ID.A.2: Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile
range, standard deviation) of two or more different data sets.
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Proposed Standard

IM1: S-ID.A.3: Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme
data points (outliers).

Statistics and Probability % : Interpreting Categorical and Quantitative Data
B. Summarize, represent, and interpret data on two categorical and quantitative variables.

IM1: S-ID.B.5: Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the context of
the data (including joint, marginal, and conditional relative frequencies). Recognize possible associations and trends in the data.

IM1: S-ID.B.6: Represent data on two quantitative variables on a scatter plot, and describe how the variables are related.
a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use given functions or choose a
function suggested by the context. Emphasize linear and quadratic models.
b. Informally assess the fit of a function by plotting and analyzing residuals.
c. Fit a linear function for a scatter plot that suggests a linear association.

Statistics and Probability % : Interpreting Categorical and Quantitative Data
C. Interpret linear models.

IM1: S-ID.C.7: Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data.

IM1: S-ID.C.8: Compute (using technology) and interpret the correlation coefficient of a linear fit.

IM1: S-1D.C.9: Distinguish between correlation and causation.
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Integrated Math 2

Number & Quantity

Proposed Standard

Number and Quantity: The Real Number System (N-RN)
A. Extend the properties of exponents to rational exponents

IM1: N-RN.A.1: Explain how the definition of the meaning of rational exponents follows from extending the properties of integer exponents
to those values, allowing for a notation for radicals in terms of rational exponents.

IM1: N-RN.A.2: Rewrite expressions involving radicals and rational exponents using the properties of exponents.

B. r rti f ration nd irrational numbers.

IM1: N-RN.B.3: Explain why the sum or product of two rational numbers is rational; that the sum of a rational nhumber and an irrational
number is irrational; and that the product of a nonzero rational number and an irrational number is irrational.

Number and Quantity: The Complex Number System (N-CN)
A. Perform arithmetic operations with complex numbers.

IM2: N-CN.A.1 Know there is a complex number i such that i = -1, and every complex humber has the form a + bi with a and b real.

IM2: N-CN.A.2 Use the relation i*= -1 and the commutative, associative, and distributive properties to add, subtract, and multiply complex
numbers.

Number and Quantity: The Complex Number System (N-CN)
C. Use complex numbers in polynomial identities and equations.

IM2: N-CN.C.7 Solve quadratic equations with real coefficients that have complex solutions.

IM2: N-CN.C.8: Extend polynomial identities to the complex numbers. For example, rewrite x2 + 4 as (x + 2i)(x = 2i).
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Proposed Standard

Algebra

Proposed Standard

Algebra: Seeing Structure in Expressions

A. Interpret the structure of expressions.

IM2: A-SSE.A.1: Interpret expressions that represent a quantity in terms of its context. %
a. Interpret parts of an expression, such as terms, factors, and coefficients.
b. Interpret complicated expressions by viewing one or more of their parts as a single entity.

IM2: A-SSE.A.2: Use the structure of an expression to identify ways to rewrite it for a specific purpose.

Algebra: Seeing Structure in Expressions
A. Interpret the structure of expressions.

IM2: A-SSE.A.1: Interpret expressions that represent a quantity in terms of its context. %

a. Interpret parts of an expression, such as terms, factors, and coefficients.
b. Interpret complicated expressions by viewing one or more of their parts as a single entity.

A2: A-SSE.A.2: Use the structure of an expression to identify ways to rewrite it for a specific purpose.

Algebra: Seeing Structure in Expressions
B. Write expressions in equivalent forms to solve problems.
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Proposed Standard

a. FEactor a quadratic expression to reveal the zeros of the function it defines.

b. Complete the square in a guadratic expression to reveal the maximum or minimum value of the function it defines.

c. Use the properties of exponents to transform expressions for exponential functions. For example the expression 1.15%can be rewritten
as (1.15142)12t =~ 1.012%2 to reveal the approximate equivalent monthly interest rate if the annual rate is 15%

Arithmetic with Polynomials and Rational Expressions
A. Perform arithmetic operations on polynomials.

IM2: A-APR.A.1: Understand that polynomials form a system comparable to the integers, as they are closed under the operations of
ition traction, and multiplication: tract, and multipl nomials.

Algebra: Creating Equations % (A-CED)
A. Create equations that describe humbers or relationships.

IM2: A-CED.A.1 Create equations and inequalities and use them to solve problems. Include equations arising from linear and quadratic
functions, and simple rational and exponential functions.

IM2: A-CED.A.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate
axes with labels and scales.

IM2: A-CED.A.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. Include formulas
involving quadratic terms. For example, rearrange Ohm’s law V = IR to highlight resistance R.

Reasoning with Equations and Inequalities
B. Solve equations and inequalities in one variable.
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Proposed Standard

IM2: A-REI.B.4 Solv rati tions in one variable.

a. Use the method of completing the square to transform an
same solutions.

b. Solve guadratic equations by inspection (e.g., for x*> = 49), taking square roots, completing the square, the quadratic formula, and
factoring, as appropriate to the initial form of the equation.

C.

uadratic equation in x into an equation of the form (x - p)2 = g that has the

Recognize when the quadratic formula gives complex solutions and write them as "no real solution.”

Reasoning with Equations and Inequalities
C. Solve systems of equations.

IM2: A-REI.C.7 Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically and graphically.

Functions

Proposed Standard

Functions: Interpreting Functions (F-1F
B. Interpret functions that arise in applications in terms of the context.

IM2: F-IF.B.4 For a function that models a relationship between two
[ ]

ntities
interpret key features of graphs and tables in terms of the guantities. and
sketch graphs showing key features given a verbal description of the relationship.

Key features include: intercepts:; intervals where the function is increasing. decreasing. positive. or negative; relative maximums and
minimums: symmetries; end behavior; and periodicity. %

IM2: F-IF.B.5 Relate the domain of a function to its graph and. where applicable. to the quantitative relationship it describes. For example.
if the function h(n) gives the number of person-hours it takes to assemble n engines in a factory, then the positive integers would be an
appropriate domain for the function. %

IM2: F-IF.B.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified
interval. Estimate the rate of change from a graph. %
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Functions: Interpreting Functions (F-1F

C. Analyze linear. exponential, guadratic, absolute value, step. and piecewise-defined functions using different representations functions
using different representations.

IM2: E-IF.C.7 Graph functions are expressed symbolically and show key features of the graph by hand in simple cases and by using
technology for more complicated cases. %
b. Graph square root. cube root. and piecewise-defined functions. including step functions and absolute value functions.
c.  Graph polynomial functions. identifying zeros when suitable factorizations are available, and showing end behavior.
e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period,
midline, and amplitude.

IM2: F-IF.C.8 Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the
function.

Use the properties of exgonents to interpret expressions for exgonentlal functions. For example, identify percent rate of change in

b verbal descrl tions). For example, given a graph of one quadratic function and an algebraic expression for another, say which has the
larger maximum.

Functions: Building Functions (F-BF)
A. Build a function that models a relationship between two guantities.

a. Determlne an explicit expression, a recursive process, or steps for calculatlon from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling
body by adding a constant function to a decaying exponential, and relate these functions to the model.

Functions: Building Functions(F-BF)
B. Build new functions from existing functions.
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Proposed Standard
IM2: E-BF.B.3 Identify the effect on the graph of replacing f(x f(x) + k. k f(x). f(kx). and f(x + k) for ific val f k (both itive an
negative);

e Find the value of k given the graphs.
e Experiment with cases and illustrate an explanation of the effects on the graph using technology.
e Include recognizing even and odd functions from their graphs and algebraic expressions for them.

IM2: F-BF.B.4Find inverse functions.

e Solve an equation of the form f(x) = ¢ for a simple function f that has an inverse.
e Write an expression for the inverse.

Functions: Linear, Quadratic., and Exponential Models (F-LE
A. Construct and compare linear, guadratic, and exponential models and solve problems.

IM2: F-LE.A.3 Observe, using graphs and tables. that a quantity increasing exponentially eventually exceeds a guantity increasing linearly
or quadratically, with and without technology.

Functions: Trigonometric Functions (F-TF)
C. Prove and apply trigonometric identities

IM2: F-TF.C.8 Prove the Pythagorean identity sin08) + cos?(B) = 1 and use it to find the value of sin(B), cos(8), or tan(B) given sin(B), cos(B), or
tan nd th rant of the an

Geometric Reasoning and Logic

Proposed Standard

Geometry: Congruence
C. Prove and apply geometric theorems.
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M: G-CO.C.9: Prove an ly theorem t lin nd angl
Theorems include, but are not limited to:
e vertical angles are congruent;
e when a transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are congruent;
e points on a perpendicular bisector of a line segment are exactly those equidistant from the segment’s endpoints.

GM: G-C0O.C.10: Prove and apply theorems about triangles.
Theorems include, but are not limited to:
e measures of interior angles of a triangle sum to 180°;

e base angles of isosceles triangles are congruent;
e the segment joining midpoints of two sides of a triangle is parallel to the third side and half the length;
e the medians of a triangle meet at a point.

GM: G-CO.C.11: Prove and apply theorems about parallelograms.
Theorems include, but are not limited to:
e opposite sides are congruent,

e opposite angles are congruent,
e the diagonals of a parallelogram bisect each other, and the converse of this theorem;
[ ]

rectangles are parallelograms with congruent diagonals and the converse of this theorem.

Geometry: Similarity, Right Triangles, and Trigonometry
A. Understand similarity in terms of similarity transformations.

IM2: G-SRT.A.1: Verify experimentally the properties of dilations given by a center and a scale factor:
a. A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line passing through the center

unchanged.
b. The dilation of a line segment is longer or shorter in the ratio given by the scale factor.
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IM2: G-SRT.A.2
Using similarity transformations
e Determine if two figures are similar using the definition of similarity transformations.
e Explain the meaning of similarity for triangles as the equality of all corresponding pairs of angles and proportionality of all
corresponding sides.

IM2: G-SRT.A.3: Use the properties of similarity transformations to establish the AA criterion for two triangles to be similar.

metry: Similarity, Right Triangl nd Trigonometr
B. Prove and apply theorems involving similarity.

. - - H
LMM&"E@W' include. | limited to:
a line parallel to one side of a triangle divides the other two proportionally. and the converse of this theorem:
the Pythagorean Theorem proved using triangle similarity;
SAS similarity criteria;
SSS similarity criteria;
AA similarity criteria.

IM2: G-SRT.B.5: Use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures.

metry: Similarity, Right Trian nd Trigonometr
. Define trigonometric rati n ve problems involving right triangles.
M2: G-SR 6: Understand that by similari ide ratios in right triangles, including special right triangle 0-60-90 and 45-45-90), are

properties of the angles in the triangle. leading to definitions of trigonometric ratios for acute angles.

IM2: G-SRT.C.7: Explain and use the relationship between the sine and cosine of complementary angles.

IM2: G-SRT.C.8: Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems.%

Circles (I12: G-C)
A. Understand and apply theorems about circles.
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IM2: G-C.A.1 Understand that all circl re similar.

IM2: G-C.A.2 Identify and describe relationships among inscribed angles, radii, and chords, including the following:
e the relationship that exists between central, inscribed. and circumscribed angles;
e inscribed angles on a diameter are right angles; and
e aradius of a circle is perpendicular to the tangent where the radius intersects the circ

IM2: G-C.A.4 Develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and

line segments.

IM2: G-C.B.5: Apply the formula for finding area of a sector and arc length.

Expressing Geometric Properties with Equations
A. Translate between the geometric description and the equation for a conic section.

IM2: G-GPE.A.1: Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the
center and radius of a circle given by an equation.

IM2: G-GPE.A.2: Derive the equation of a parabola given a focus and directrix.

Geometry: Expressing Geometric Properties with Equations
B. Use coordinates to prove simple geometric theorems algebraically.

IM2: G-GPE.B.4: Use coordinates to prove si eometric theorems algebraically.
metry: metric M rement and Dimension
A. Explain volume formul n them t lve problems.
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Proposed Standard
M2 MD.A.1: Gi inf [ t i ti t lieri incipl inf L limit ts: for the f

the circumference of a circle;

area of a regular polygon;
area of a circle;

volume of a cylinder, pyramid, and cone.

IM2: G-GMD.A.3: Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems.

M2: S-CP.A.1: Describe events a Ibsets of a sample space (the set of outcomes) using characteristi or categories) of the outcomes, o

as unions. intersections. or complements of other events (“or.” “and.” “not”).

IM2: S-CP.A.2: Understand that two events A and B are independent if the probability of A and B occurring together is the product of their
probabilities, and use this characterization to determine if they are independent.

IM2: S-CP.A.3: Understand the conditional probability of A given B as P(A and B)/P(B), and interpret independence of A and B as saying that
the conditional probability of A given B is the same as the probability of A, and the conditional probability of B given A is the same as the
r ility of B.

IM2: S-CP.A.4: Construct and interpret two-way frequency tables of data when two categories are associated with each object being
classified. Use the two-way table as a sample space to decide if events are independent and to approximate conditional probabilities.

IM2: S-CP.A.5: Recognize and explain the concepts of conditional probability and independence in everyday language and everyday
situations.

Statistics and Probability % : Conditional Probability and the Rules of Probability
B. Use the rules of probability to compute probabilities of compound events in a uniform probability model.

IM2: S-CP.B.6: Find the conditional probability of A given B as the fraction of B’s outcomes that also belong to A, and interpret the answer in
terms of the model.
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IM2: S-CP.B.8: Apply the general Multiplication Rule in a uniform probability model, P(A and B) = P(A)P(B|A) = P(B)P(A|B), and interpret the
answer in terms of the model.

IM2: S-CP.B.9: Understand and apply the concepts of permutations and combinations.
° rm ions an mbination m r iliti fcom n r ms.

Using Probability to Make Decisions (12: S-MD)
B. r ility to evaluat tcom f isions.

IM2: S-MD.B.7 Analyze decisions and strategies using probability concepts.
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Integrated Math 3

Number and Quantity

Proposed Standard

Number and Quantity: The Complex Number System (N-CN)
C. Use complex humbers in polynomial identities and equations.

IM3: N-CN.C.8 Extend polynomial identities to the complex numbers. For example, rewrite x? + 4 as (x + 2i)(x = 2i).

IM3: N-CN.C.9 Know the Fundamental Theorem of Algebra; show that it is true for quadratic polynomials.

Algebra

Proposed Standard

Algebra: Seeing Structure in Expressions
A. Interpret the structure of expressions.

IM3: A-SSE.A.1: Interpret expressions that represent a quantity in terms of its context.
a. Interpret parts of an expression. such as terms. factors. and coefficients.
b. Interpret complicated expressions by viewing one or more of their parts as a single entity.

IM3: A-SSE.A.2: Use the structure of an expression to identify ways to rewrite it: for a specific purpose.

Algebra: Seeing Structure in Expressions
B. Write expressions in equivalent forms to solve problems.
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A-SSE.B.4 Apply the formula for th m of a finit metri ri when th mmon ratio is not 1) t lve problems. For exampl

IM3: B.
calculate mortgage payments. %

Algebra: Arithmetic with Polynomials and Rational Expressions
A. Perform arithmetic operations on polynomials.

IM3: A-APR.A.1: Understand that polynomials form a system comparable to the integers, as they are closed under the operations of
ition traction, and multiplication:; tract. and multi nomials.

Algebra: Arithmetic with Polynomials and Rational Expressions
B. Understand the relationship between zeros and factors of polynomial

IM3: A-APR.B.2: Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the remainder on division by x — a is p(a), so
p(a) = 0 if and only if (x - a) is a factor of p(x).

IM3: A-APR.B.3: Identify zeros of quadratic functions, and use the zeros to sketch a graph of the function defined by the polynomial.

Algebra: Arithmetic with Polynomials and Rational Expressions (A-APR)

C. Use polynomial identities to solve problems.

IM3: A-APR.C.4 Describe numerical relationships using polynomial identities.

IM3: A-APR.C.5 Know and apply the Binomial Theorem for the expansion of (x + y)n in powers of x and v for a positive integer n, where x and
y are any numbers, with coefficients determined for example by Pascal’s Triangle. (The Binomial Theorem can be proved by mathematical
induction or by a combinatorial argument.)

Algebra: Arithmetic with Polynomials and Rational Expressions (A-APR)
D. Rewrite rational expressions.

b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system.
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Proposed Standard
M3: A-APR.D.7 Perf ti ti i ilding f ' k [ that rational ' f t

Algebra: Creating Equations A-CED
A. Create equations that describe numbers or relationships.

IM3: A-CED.A.1 Create equations and inequalities and use them to solve problems. Include equations arising from linear and quadratic
functions. and sim ration nd exponential functions.

IM3: A-CED.A.2: Create equations in two or more variables to represent relationships between quantities: graph equations on coordinate
axes with labels and scales.

IM3: A-CED.A.3: Represent constraints by
a. by
e equations or inequalities, and
e by systems of equations and/or inequalities,
b. _and interpret solutions as viable or nonviable options in a modeling context.

IM3: A-CED.A.4: Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example,
rearrange Ohm’s lawV = IR to highlight resistance R.

Reasoning with Equations and Inequalities (A-REI)
A. Understand solving equations as a process of reasoning and explain the reasoning.

IM3: A-REI.A.2 Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise.

Reasoning with Equations and Inequalities (A-REI
D. Represent and solve equations and inequalities graphically.
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Proposed Standard

IM3: A-REIL.D.11 Explain why the x- rdinat f th ints where the graphs of th tions v = f(x) and v = g(x) intersect are th lution
of the equation f(x) = g(x):
Find approximate solutions by

e using technology to graph the functions,

e make tables of values, or

e find successive approximations.
Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions.

Functions

Proposed Standard

Functions: Interpreting Functions
B. Interpret functions that arise in applications in terms of the context.

IM3: F-IF.B.4: For linear, piecewise linear (to include absolute value), guadratic, and exponential functions that model a relationship between
two quantities,

a. interpret key features of graphs and tables in terms of the quantities, and

b. sketch graphs showing key features given a verbal description of the relationship.

c. Key features include: intercepts; intervals where the function is increasing, decreasing, positive, or negative; relative maximums and

minimums; symmetries and end behavior. %

IM3: F-IF.B.5: Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if
the function h(n) gives the number of person-hours it takes to assemble n engines in a factory, then the positive integers would be an

appropriate domain for the function. %

IM3: F-1F.B.6: Calculate and interpret the average rate of change of a linear, quadratic, piecewise linear (to include absolute value), and
exponential function (presented symbolically or as a table) over a specified interval. Estimate the rate of change from a graph. %
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Functions: Interpreting Functions
C. Analyze functions using different representations.

IM3: F-IF.C.7 Graph functions are expressed symbolically and show key features of the graph by hand in simple cases and by using
technology for more complicated cases. %
b. Graph square root. cube root. and piecewise-defined functions. including step functions and absolute value functions.
c.  Graph polynomial functions. identifying zeros when suitable factorizations are available, and showing end behavior.
e. Graph exponential and logarithmic functions. showing intercepts and end behavior, and trigonometric functions. showing period.
midline, and amplitude.

IM3: F-1F.C.8 Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the
function.
a. Use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the
graph, and interpret these in terms of a context.
b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify percent rate of change in
functions such as vy = (1.02)t, v = (0.97)t, vy = (1.01)12t, v = (1.2)t/10, and classify them as representing exponential growth or decay.

b verbal descrl tions). For example, given a graph of one quadratic function and an algebraic expression for another, say which has the
larger maximum.

Functions: Building Functions (F-BF)
A. Build a function that models a relationship between two guantities.

b Comblne standard function types using arithmetic operations. For example, bulld a function that models the temperature of a cooling
body by adding a constant function to a decaying exponential, and relate these functions to the model.

Functions: Building Functions(F-BF)
B. Build new functions from existing functions.
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Proposed Standard
IM3: F-BF.B.3 Identify the effect on the graph of replacing f(x f(x) + k. k f(x). f(kx). and f(x + k) for ific val f k (both itive an

negative);
e Find the value of k given the graphs.
e Experiment with cases and illustrate an explanation of the effects on the graph using technology.
e Include recognizing even and odd functions from their graphs and algebraic expressions for them.

IM3: F-BF.B.4 Find inverse functions.
e Solve an equation of the form f(x) = ¢ for a simple function f that has an inverse
e Write an expression for the inverse.

Functions: Linear, Quadratic., and Exponential Models (F-LE
A. Construct and compare linear, guadratic, and exponential models and solve problems.

IM3: F-LE.A.4 For exponential models. express as a logarithm the solution to ab< = d where a. c. and d are numbers and the base b is 2. 10
or e: evaluate the logarithm using technology. %

Functions: Trigonometric Functions (F-TF)
A. Extend the domain of trigonometric functions using the unit circle.

IM3: F-TF.A.1 Understand radian measure of an angle as the length of the arc on the unit circle subtended by the angle.

IM3: F-TF.A.2 Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions to all real numbers,
interpreted as radian measures of angles traversed counterclockwise around the unit circle.

Functions: Trigonometric Functions (F-TF)
B. Model periodic phenomena with trigonometric functions.

IM3: F-TF.B.5 Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, and midline. %

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064 Page 153


http://doe.louisiana.gov/

Geometric Reasoning and Logic

Proposed Standard
e . . L . :

IM3: G-SRT.C.9: Derive the formula A = 1/2 ab sin(C) for the area of a triangle by drawing an auxiliary line from a vertex perpendicular to the
opposite side.

IM3: G-SRT.C.10: Prove the Laws of Sines and Cosines and use them to solve problems.

IM3: G-SRT.C.11: Understand and apply the Law of Sines and the Law of Cosines to find unknown measurements in right and non-right
triangles (e.g., surveying problems, resultant forces).

Geometry: Geometric Measurement and Dimension
B. Visualize relationships between two-dimensional and three-dimensional objects.

t nerat rotations of two-dimensional objects.
e Apply properties of two dimensional figures identified to solve problems.

MHMWEI : . loling situati

IM3: G-MG.A.1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso
as a cylinder). %

IM3: G-MG.A.2: Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic

foot). %

IM3: G-MG.A.3: Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or
minimize cost:; working with typographic grid systems based on ratios). %
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Statistics & Probability

Proposed Standard

Statistics and Probability: Interpreting Categorical and Quantitative Data (S-1D

A. Summarize, represent, and interpret data on a single count or measurement variable.

IM3: S-ID.A.4 Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population percentages
with technology.

a. Recognize that there are data sets for which such a procedure is not appropriate.

Statistics and Probability: Making Inferences and Justifying Conclusions % (S-IC

A. Understand and evaluate random processes underlying statistical experiments.

IM3: S-IC.A.1 Understand statistics as a process for making inferences about population parameters based on a random sample from that
population. %

IM3: S-IC.A.2 Decide if a specified model is consistent with results from a given data-generating process. e.g.. using simulation.

IM3: S-IC.B.4 Use data from a sample survey to estimate a population mean or proportion: develop a margin of error through the use of
simulation models for random sampling. %

IM3: S-IC.B.5 Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between
parameters are significant. %

IM3: S-IC.B.6 Evaluate media or academic research based on data. %

Using Probability to Make Decisions (I12: S-MD)
B. Use probability to evaluate outcomes of decisions.
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IM MD.B ilities t ke fai iSi ' ' t t

IM3: S-MD.B.7 Analyze decisions and strategies using probability concepts.
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Algebra lll

Number and Quantity

Proposed Standard

N.CN The Comlex Number System

N.CN.A Perform arithmetic operations with complex nhumbers.

N.CN.1 Know there i mplex number i h that i = -1. and every complex number has the form a + bi with a and b real.

N.CN.2 Use the relation i¢_= -1 and the commutative, associative, and distributive properties to add, subtract, and multiply complex numbers.

N.CN.3 Find the conjugate of a complex number; use conjugates to find moduli and guotients of complex numbers.

N.CN.B Represent complex numbers and their operations on the complex plane.

N.CN.5 Represent addition, subtraction, multiplication, and conjugation of complex numbers geometrically on the complex plane; use properties of this
representation for computation. For example, (-1 + 1/3i)2 = 8 because (-1 + 1/3i) has modulus 2 and argument 120°.

N.CN.6 Calculate the distance between numbers in the complex plane as the modulus of the difference, and the midpoint of a segment as the average of
I I ) 0o

N.CN.C Use complex numbers in polynomial identities and equations.

N.CN.7 Solve guadratic equations with real coefficients that have complex solutions.

N.CN.8 Extend polynomial identities to the complex numbers. For example, rewrite x2 + 4 as (x + 2i)(x - 2i).

N.CN.9 Know the Fundamental Theorem of Al ra; show that it is true for rati lynomials.

N.VM Vector and Matrix Quantities
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N.VM.A Repr nt and m with vector ntities.

N.VM.1 Understand vector attributes.
e Represent vector quantities as having both magnitude and direction by directed line segments.
e Use appropriate symbols for vectors and their magnitudes (e.g., v. |v]. lIvl], v).

N.VM.2 Find the components of a vector by subtracting the coordinates of an initial point from the coordinates of a terminal point.

N.VM.3 Solve problems involving velocity and other quantities that can be represented by vectors.

N.VM.B Perform operations on vectors.

N.VM.4 Add and subtract vectors.
a. Add vectors end-to-end, component-wise, and by the parallelogram rule. Understand that the magnitude of a sum of two vectors is typically not

the sum of the magnitudes.
b. Given two vectors in magnitude and direction form, determine the magnitude and direction of their sum.

direction. Represent vector subtraction graphically by connecting the tips in the appropriate order, and perform vector subtraction
component-wise.

PULE TNE MdJEN 10 O1 d dlar mdul [
along v (for ¢ > 0) or against v (for c < 0).

N.VM.C Perform operations on matrices and use matrices in applications.

N.VM.7 Multiply matrices by scalars to produce new matrices,

e Multiply with and without technology.
e Multi with and without context.

N.VM.8 Add, subtract, and multiply matrices of appropriate dimensions.
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N.VM.9 Understand that, unlike multiplication of numbers. matrix multiplication for square matrices is not a commutative operation, but still satisfies the
associative and distributive properties.

N.VM.10 Understand that the zero and identity matrices play a role in matrix addition and multiplication similar to the role of 0 and 1in the real numbers.
a. The determinant of a square matrix is nonzero if and only if the matrix has a multiplicative inverse.

N.VM.11 Multiply a vector (regarded as a matrix with one column) by a matrix of suitable dimensions to produce another vector.

Algebra

Proposed Standard

A.APR Arithmetic with Polynomials and Rational Expressions

A.APR.C Use polynomial identities to solve problems.

A.APR.4 Prove polynomial identities and use them to describe numerical relationships. For example, th L ial i ity (X% + y8)2 = (x* - y3)2 + (2xy)? can
be used to generate Pythagorean triples.

A.APR.5 Know and apply the Binomial Theorem for the expansion of (x + v)n in powers of x and v for a positive integer n, where x and v are any numbers
with coefficients determined for example by Pascal’s Triangle. (The Binomial Theorem can be proved by mathematical induction or by a combinatorial

argument.)

A.APR.D Rewrite rational expressions.

A.APR.6 Rewrite simple rational expressions in different forms:

e Write a(x)/b(x) in the form g(x) + r(x)/b(x). where a(x). b(x). a(x). and r(x) are polynomials with the degree of r(x) less than the degree of b(x). using
inspection, long division, or, for the more complicated examples, a computer algebra system.

A.APR.7 Perform operations on rational expressions, building from previous knowledge that rational expressions form a system analogous to the rational

A.REI Reasoning with Equations and Inequalities
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A.REI v tem of Equation

A.REIL.8 Represent a system of linear equations as a single matrix equation in a vector variable.

A.REL9 Find the inverse of a matrix if it exists and use it to solve systems of linear equations
° hn for matri f dimension 3 x rgr I.

Functions

Proposed Standard

F.BF Building Functions

E.BE.1 Wri function th ri r ionshi ween tw ntiti

c. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon as a
function of time. then T(h(t)) is the temperature at the location of the weather balloon as a function of time.

F.BF.B Build new functions from existing functions.

F.BF.4 Find inverse functions.

a. olveane tion of the from f(x) = ¢ for a simple function f that h ninver nd write an expression for the inverse.
b. Verify by composition that one function is the inverse of another.
. - ) . )

d.

F.BF.5 Understand the inverse relationship between exponents and logarithms and use this relationship to solve problems involving logarithms and
exponents.

F.IF Interpreting Functions

F.IF.C Analyze functions using different representations.
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Proposed Standard

F.IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more

complicated cases.
d. Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior.

Geometric Reasoning and Logic

Analysis Proposed Standard

G.GPE Expressing Geometric Properties with Equations
G.GPE.A Translate between the geometric description and the eqguation for a conic section.

G.GPE.1 Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a
circle given by an equation.

G.GPE.2 Derive the equation of a parabola given a focus and directrix.

G.GPE.3 (+)Derive the equations of ellipses and hyperbolas given the foci, using the fact that the sum or difference of distances from the foci is constant.
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Advanced Math Precalculus
Number and Quantity

Proposed Standard

N.CN The Comlex Number System

N.CN.A Perform arithmetic operations with complex numbers.

N.CN.1 Know there is a complex number i such that i = -1, and every complex number has the form a + bi with a and b real.

N.CN.2 Use the relation i2_=
N.CN.3 Find the conjugate of a complex number; use conjugates to find moduli and guotients of complex humbers.

N.CN.B Represent complex numbers and their operations on the complex plane.
N.CN.4 Represent complex numbers on the complex plane in rectangular and polar form (including real and imaginary numbers), and explain why the
rectangular and polar forms of a given complex humber represent the same number.

N.CN.5 Represent addition, subtraction, multiplication, and conjugation of complex numbers geometrically on the complex plane; use properties of this
representation for computation. For example. (-1 +/3i)8 = -1+4/3i) has m 2 and argument 120°.

N.CN.6 Calculate the distance between numbers in the complex plane as the modulus of the difference, and the midpoint of a segment as the average of

the numbers at its endpoints.

N.CN.C U ! I . ! il identiti | .
N.CN.7 Solve quadratic equations with real coefficients that have complex solutions.

N.CN.8 Extend polynomial identities to the complex numbers. For example, rewrite x2 + 4 as (x + 2i)(x = 2i).

N.CN.9 Know the Fundamental Theorem of Algebra; show that it is true for gquadratic polynomials.

N.VM Vector and Matrix Quantities

N.VM.A Represent and model with vector quantities.
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N.VM.1 Understand vector attributes.
e Represent vector guantities as having both magnitude and direction by directed line segments.

° ropri m forv rs and their magni 2 Vv vl V).

N.VM.2 Find the components of a vector by subtracting the coordinates of an initial point from the coordinates of a terminal point.

N.VM.3 Solve problems involving velocity and other quantities that can be represented by vectors.

N.VM.B Perform operations on vectors.
N.VM.4 Add and subtract vectors.
a. Add vectors end-to-end, component-wise, and by the parallelogram rule. Understand that the magnitude of a sum of two vectors is typically not
the sum of the magnitudes.

b. Given two vectors in magnitude and direction form, determine the magnitude and direction of their sum.

C. Naec dNQ VECLO SINRG onv-wgd + (—W NOCTe —W ne ado cinverse or W, With the Same magn

component-wise.

N.VM.5 Multiply a vector by a scalar.
a. Represent scalar multiplication graphically by scaling vectors and possibly reversing their direction; perform scalar multiplication component-wise,
e.g..as c(v, v) = (cv,, cv,).

b. Compute the magnitude of a scalar multiple cv using ||cv]| = |c]v. Compute the direction of cv knowing that when |c|v #0, the direction of cv is either

along v (for ¢ > 0) or against v (for c < 0).
N.VM.C Perform operations on matrices and use matrices in applications.

N.VM.6 Use matrices to represent and manipulate data, e.g., to represent payoffs or incidence relationships in a network.

N.VM.7 Multi ) I I I )
e Multiply with and without technology.
o Multiply wit! Wi

N.VM.8 A tract. and multi matri f ropriate dimensions.
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N.VM.9 Understand that, unlike multiplication of numbers. matrix multiplication for square matrices is not a commutative operation, but still satisfies the
associative and distributive properties.

N.VM.10 Understand that the zero and identity matrices play a role in matrix addition and multiplication similar to the role of 0 and 1in the real numbers.
a. The determinant of a square matrix is nonzero if and only if the matrix has a multiplicative inverse.

N.VM.11 Multiply a vector (regarded as a matrix with one column) by a matrix of suitable dimensions to produce another vector.

N.VM.12 Work with 2 x 2 matrices as transformations of the plane, and interpret the absolute value of the determinant in terms of area.

Algebra

Proposed Standard

A.APR Arithmetic with Pol ial | Rational E .

A.APR.B Understand the relationship between zeros and factors of polynomials.

A.APR.B.2 Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the remainder on division by x — a is

(x - a) is a factor of p(x),

A.APR.C Use polynomial identities to solve problems.

A.APR.4 Prove polynomial identities and use them to describe numerical relationships. For example, the polynomial identit
can be used to generate Pythagorean triples.

A.APR.5 Know and apply the Binomial Theorem for the expansion of (x + y)n in powers of x and v for a positive integer n. where x and vy are any humbers
with coefficients determined for example by Pascal’s Triangle. (The Binomial Theorem can be proved by mathematical induction or by a combinatorial

argument.)

A.APR.D Rewrite rational expressions.
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A.APR.6 Rewrite simple rational expressions in different forms:

e Write a(x)/b(x) in the form a(x) + r(x)/b(x), where a(x), b(x), a(x), and r(x) are polynomials with the degree of r(x) less than the degree of b(x), using
inspection, long division, or, for the more complicated examples, a computer algebra system.

A.APR.7 Perform operations on rational expressions, building from previous knowledge that rational expressions form a system analogous to the rational
numbers, closed under addition, subtraction. multiplication, and division by a nonzero rational expression.

A.REI Reasoning with Equations and Inequalities

A.REI.C Solve System of Equations

A.RE1.8 Represent tem of linear equation ingle matrix equation in a vector variable.

A.REL9 Find the inverse of a matrix if it exists and use it to solve systems of linear equations
e Use technology for matrices of dimension 3 x 3 or greater.

A.REL.D Repr nt an lv tions and in Liti raphically.

(which could be a llne! Include ratlonal, logarlthmlc, exgonentlal, and polynomial functions.

A.REI.D. 14 Explaln why the X- coordlnates of the pomts where the graphs of the equatlons y = f(x) and y = g(x) mtersect are the solutlons of the equatlon

Include cases where f(x) and/or g(x) are llnear uadratic, polynomial, rational, piecewise linear (to include absolute value), logarithmic, and ex onentlal
functions. Identif main restrictions and r nd non-r ion rai
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Functions

Proposed Standard

F.BF Building Functions

F.BF.A Build a function that models a relationship between two quantities.

E.BE.1 Write a function that descril lati ol "

c. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon as a
function of time. then T(h(t)) is the temperature at the location of the weather balloon function of time.

F.BF.B Build new functions from existing functions.

F.BF.4 Find inverse functions.
ve an tion of the from f(x) = ¢ for a sim function f that h ninver nd write an expression for the inverse.

oo oo

F.BF.5 Understand the inverse relationship between exponents and logarithms and use this relationship to solve problems involving logarithms and
exponents.

F.IF Interpreting Functions

F.IF.C Analyze functions using different representations.

F.IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more
complicated cases.
d. Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior.

F.IF.9 Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions).
For example, given a graph of one guadratic function and an algebraic expression for another, say which has the larger maximum.

F.TF Trigonometric Functions

F.TF.A Extend the domain of trigonometric functions using the unit circle.
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E.TF.2 Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions to all real numbers, interpreted as radian
measures of angles traversed counterclockwise around the unit circle.

F.TF.3 Use special triangles to determine geometrically the values of sine, cosine, tangent for p/3, p/4 and p/6, and use the unit circle to express the values
of sine, cosines. and tangent for x, p+x. and 2p-x in terms of their values for x, where x is any real number.

F.TF.4 Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.

F.TE.B Model periodic phenomena with trigonometric functions.

F.TF.6 Understand that restricting a trigonometric function to a domain on which it is always increasing or always decreasing allows its inverse to be

constructed.

E.TE.7 Use inverse functions to
terms of the context. %

F.TF.C Prove and apply trigonometric identities.

F.TF.9 Prove the addition and subtraction formulas for sine, cosine, and tangent and use them to solve problems.

Geometric Reasoning and Logic

Analysis Proposed Standard

G.GPE Expressing Geometric Properties with Equations

G.GPE.A Translate between the geometric description and the equation for a conic section.

Derive the e tion

.GPE.1
circle given by an equation.
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G.GPE.2 Derive the equation of a parabola given a focus and directrix.

G.SRT Similarity, Right Triangles, and Trigonometry

G.SRT.D Apply trigonometry to general triangles.

G.SRT.10 Prove the Laws of Sines and Cosines and use them to solve problems.

G.SRT.11 Understand and apply the Law of Sines and the Law of Cosines to find unknown measurements in right and non-right triangles (e.g., surveying

r ms. r tant for .
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Advanced Math Functions and Statistics
Number and Quantity

Proposed Standard

N.CN The Comlex Number System

N.CN.A Perform arithmetic operations with complex numbers.

N.CN.1 Know there is a complex number i such that i? = -1, and every complex number has the form a + bi with a and b real.

N.CN.2 Use the relation i = -1 and the commutative, associative, and distributive properties to add. subtract, and multiply complex numbers.

N.CN.3 Find the conjugate of a complex number; use conjugates to find moduli and guotients of complex numbers.

N.CN.B Represent complex numbers and their operations on the complex plane.
N.CN.4 Represent complex numbers on the complex plane in rectangular and polar form (including real and imaginary numbers), and explain why the
rectangular and polar forms of a given complex humber represent the same number.

N.CN.5 Represent addition, subtraction, multiplication, and conjugation of complex humbers geometrically on the complex plane; use properties of this
representation for computation. For example. (-1 ++/3i)% = ecau -1 ++/3i) has modulus 2 and argument 120°.

N.CN.6 Calculate the distance between numbers in the complex plane as the modulus of the difference, and the midpoint of a segment as the average of
the numbers at its endpoints.

N.CN. mplex numbers in polynomial identiti n tions.

N.CN.7 Solve quadratic equations with real coefficients that have complex solutions.

N.CN.8 Extend polynomial identities to the complex numbers. For example, rewrite x2 + 4 as (x + 2i)(x = 2i).

N.CN.9 Know the Fundamental Theorem of Algebra; show that it is true for quadratic polynomials.

N.VM Vect | Matrix Quantiti

N.VM.A Represent and model with vector guantities.
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N.VM.1 Understand vector attributes.
e Represent vector guantities as having both magnitude and direction by directed line segments.

° ropri m forv rs and their magni 2 Vv vl V).

N.VM.2 Find the components of a vector by subtracting the coordinates of an initial point from the coordinates of a terminal point.

N.VM.3 Solve problems involving velocity and other quantities that can be represented by vectors.

N.VM.B Perform operations on vectors.
N.VM.4 Add and subtract vectors.
a. Add vectors end-to-end, component-wise, and by the parallelogram rule. Understand that the magnitude of a sum of two vectors is typically not
the sum of the magnitudes.

b. Given two vectors in magnitude and direction form, determine the magnitude and direction of their sum.

C. Naec dNQ VECLO SINRG onv-wgd + (—W NOCTe —W ne ado cinverse or W, With the Same magn

component-wise.

N.VM.5 Multiply a vector by a scalar.
a. Represent scalar multiplication graphically by scaling vectors and possibly reversing their direction; perform scalar multiplication component-wise,
e.g..as c(v, v) = (cv,, cv,).

b. Compute the magnitude of a scalar multiple cv using ||cv]| = |c]v. Compute the direction of cv knowing that when |c|v #0, the direction of cv is either

along v (for ¢ > 0) or against v (for c < 0).
N.VM.C Perform operations on matrices and use matrices in applications.

N.VM.6 Use matrices to represent and manipulate data, e.g., to represent payoffs or incidence relationships in a network.

N.VM.7 Multi ) I I I )
e Multiply with and without technology.
o Multiply wit! Wi

N.VM.8 A tract. and multi matri f ropriate dimensions.
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N.VM.9 Understand that, unlike multiplication of numbers. matrix multiplication for square matrices is not a commutative operation, but still satisfies the
associative and distributive properties.

N.VM.10 Understand that the zero and identity matrices play a role in matrix addition and multiplication similar to the role of 0 and 1in the real numbers.
a. The determinant of a square matrix is nonzero if and only if the matrix has a multiplicative inverse.

N.VM.11 Multiply a vector (regarded as a matrix with one column) by a matrix of suitable dimensions to produce another vector.

Algebra

Proposed Standard

A.APR Arithmetic with Polynomials and Rational Expressions
B. Understand the relationship between zeros and factors of polynomials.

now and apply the Remainder Theorem:

—a) is a factor of p(x).
A.APR.C Use polynomial identities to solve problems.

A.APR.4 Prove polynomial identities and use them to describe numerical relationships. For example, the polynomial identit

X2 + y&)& = (x& - y&)2 + (2xy)é_can|

A.APR.5 Know and apply the Binomial Theorem for the expansion of (x + y)n in powers of x and v for a positive integer n. where x and vy are any humbers
with coefficients determined for example by Pascal’s Triangle. (The Binomial Theorem can be proved by mathematical induction or by a combinatorial

argument.)

A.APR.D Rewrite rational expressions.

A.APR.6 Rewrite simple rational expressions in different forms:

e Write a(x)/b(x) in the form d(x) + r(x)/b(x). where a(x). b(x). a(x). and r(x) are polynomials with the degree of r(x) less than the degree of b(x). using
inspection, long division, or, for the more complicated examples, a computer algebra system.

A.APR.7 Perform operations on rational expressions, building from previous knowledge that rational expressions form a system analogous to the rational

Louisiana Department of Education
doe.louisiana.gov | P.O. Box 94064 + Baton Rouge, LA - 70804-9064 Page 171


http://doe.louisiana.gov/

Proposed Standard

A.REIl Reasoning with Equations and Inequalities

A.REI.C Solve System of Equations

A.REI.8 Represent a system of linear equations as a single matrix equation in a vector variable.

A.REI.9 Find the inverse of a matrix if it exists and use it to solve systems of linear equations
[ )

Use technology for matrices of dimension 3 x 3 or greater.

A.REIL.D Represent and solve equations and inequalities graphically.

A.REI.D.10. Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve
(which could be a line). Include rational. logarithmic, exponential, and polynomial functions.

Identify domain restrictions and real and non-real solutions algebraically. %

Functions

Proposed Standard

E.BF Building Functions

F.BF.A Build a function that models a relationship between two quantities.

E.BF.1 Write a function that descril onshio | —

c. Compose functions. For example, if T(v) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon as a
function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of time.

E.BF.B Build new functions from existing functions.
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E.BF.4 Find inverse functions.
a. Solve an equation of the from f(x) = ¢ for a simple function f that has an inverse and write an expression for the inverse.
ition th ne function is the inver f another.
c. Read values of an inverse function from a graph or a table, given that the function has an inverse.
d. Produce an invertible function from a non-invertible function by restricting the domain.

F.BF.5 Understand the inverse relationship between exponents and logarithms and use this relationship to solve problems involving logarithms and
exponents.

F.IF Interpreting Functions

F.IF.C Analyze functions using different representations.

F.IF.7 Graph functions expressed symbolically and show key features of the graph. by hand in simple cases and using technology for more
complicated cases.

For example, given a graph of one quadratic function and an algebraic expression for another, say which has the larger maximum.

Statistics and Probability

Proposed Standard
Data in Context
DC.1 Use a statistical cycle to formulate questions, describe types of data, data sources, and constraints within the context of a problem.
a. Define the stages of the statistical cycle and how each stage relates to the others.
Formulate guestions and conclusions based on context.
Understand the type of data relevant to the question at hand (e.g., quantitative versus categorical).

Compare and contrast population and sample, and parameter and statistic.
Identify and explain constraints of the statistical approach.

© 20T
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DC.2 Compare and contrast data collection methods to plan and conduct an observational study.
a. Investigate and describe sampling techniques (e.g., simple random sampling, stratified samplin
b. Determine which samplin hni i iven
c. Investigate and explain biased influences inherent within sampling methods and various forms of response bias.
d. Use the statistical cycle to plan and conduct an observational study to answer a guestion or address a problem.

DC.3 Utilize the principles of experimental design to plan and conduct a well-designed experiment.
a. Describe the principles of experimental design, including:

i treatment/control groups:
ii. blinding/placebo effects;

iii. experimental units/subjects; and
iv. blocking/matched pairs and completely randomized designs.

b. Evaluate the principles of experimental design to address comparison, randomization. replication, and control within the context of the problem.
c. Compare and contrast controlled experiments and observational studies and the conclusions that may be drawn from each.
d
e

Use the statistical cycle to plan and conduct a well-designed experiment to answer a question or address a problem.
Select a data collection method appropriate for a given context.

All Standards from this point f I lready vetted as STAT A

.ID Interpretin ri n ntitative D

S.ID.A Summarize, represent, and interpret data on a single count or measurement variable.

S.ID.1 Represent and interpret data with plots on the real number line (dot plots, histograms, and box plots).

S.ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard

deviation) of two or more different data sets.

S.ID.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers).

S.ID.4 Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population percentages. Recognize that there are
data sets for which such a procedure is not appropriate. Use technology when appropriate.

S.ID.B Summarize, represent, and interpret data on two categorical and quantitative variables.

S.ID.5 Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the context of the data (including

joint, marginal, and conditional relative frequencies). Recognize possible associations and trends in the data.
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S.ID.6 Represent data on two quantitative variables on a scatter plot. and describe how the variables are related.

a. Fit a function to the data using technology:
o functions fi ve pr ms in th ntext.

o Use given functions or choose a function suggested by the context.
b. Informally assess the fit of a function by plotting and analyzing residuals.
c. Fit alinear function for a scatter plot that suggests a linear association.

S.ID.C Interpret linear models

S.1D.8 Compute (using technolo and interpret the correlation coefficient of a linear fit.

S.ID.9 Distinguish between correlation and causation.
S.IC Making Inferences and Justifying Conclusions

S.IC.1 Understand statistics as a process for making inferences about population parameters based on a random sample from that population.
S.IC.2 Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.
S.IC.B Make inferences and justify conclusions from sample surveys, experiments, and observational studies.

Recognize the purposes of and d CIrences dimong SampLe ATVE CXPREINMeEn dNG 0DSErvationd Jdies; explaln NoOw randomization relgte Q

S.IC.4 Use data from a sample survey to estimate a population mean or proportion; develop a margin of error through the use of simulation models for
random sampling.

S.IC.5 Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between parameters are significant.

S.IC.6 Evaluate reports based on data.
S.CP Conditional Probability and the Rules of Probability

S.CP.1 Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as unions,
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intersections. or complements of other events (“or.” “and.” “not”).

S.CP.2 Understand that two events A and B are independent if the probability of A and B occurring together is the product of their probabilities, and use
this characterization to determine if they are independent.

Drobab|l|tv of A given B is the same as the probability of A, and the condltlonal Drobabllltv of B given A is the same as the Drobabllltv of B.

S.CP.4 Construct and interpret two-way frequency tables of data when two categories are associated with each object being classified. Use the two-way
table as a sample space to decide if events are independent and to approximate conditional probabilities..

S.CP.5 Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations.

S.CP.B Use the rules of probability to compute probabilities of compound events in a uniform probability model.

S.CP.7 Apply the Addition Rule. P(A or B) = P(A) + P(B) - P(A and B). and interpret the answer in terms of the model.

S.CP.8 Apply the general Multiplication Rule in a uniform probability model, P(A and B) = P(A)P(BJA) = P(B)P(A|B), and interpret the answer in terms of the
model.

S.CP.9 Understand and apply the concepts of permutations and combinations.
e Use permutaitons and combinations to compute probabilities of compound events and solve problems.

S.MD Using Probability to Make Decisi
.MD.A te ex ted v n them t ve pr ms.

S.MD.1 Define a random variable for a guantity of interest by assigning a numerical value to each event in a sample space; graph the corresponding

S.MD.2 Calculate the expected value of a random variable: interpret it as the mean of the probability distribution

S..MD.3 Develop a probability distribution for a random variable defined for a sample space in which theoretical probabilities can be calculated; find the
expected value.
e For example, find the theoretical probability distribution for the number of correct answers obtained by guessing on all five guestions of a
multiple-choice test where each guestion has four choices, and find the expected grade under various grading schemes.
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MD.4 istribution f i fi f i hich iliti i iri find th

Develop a probabilit

expected value.

S.MD.B Use probability to evaluate outcomes of decisions.

a. Find the expected payoff for a game of chance.

b. Evaluate and compare strategies on the basis of expected values.

S.MD.6 Use probabilities to make fair decisions (drawing by lots. using a random number generator, etc).

S.MD.7 Analyze decisions and strategies using probability concepts.
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Statistics and Probability
Statistics & Probability

Proposed Standard

DC Data in Context

DC.1 Use a statistical cycle to formulate guestions, describe types of data, data sources, and constraints within the context of a problem.

a. Define the stages of the sta a e and how each :
b. Formulate questions and conclusions based on conte@xt.

c nderstand the type of data relevant to the question at hand (e.g.. quantitative ver t rical).
d. Compare and contrast population and sample, and parameter and statistic.
e. Identif | . . ‘ istical |

DC.2 Compare and contrast data collection methods to plan and conduct an observational study.
a. Investigate and describe sampling techniques (e.g., simple random sampling, stratified sampling, systematic sampling, cluster sampling).
b. Determine which sampling technigue is best, given a particular context.
c. Investigate and explain biased influences inherent within sampling methods and various forms of response bias.
d. the statistical le to plan an nduct an ervational st to answer estion or r roblem.

DC.3 Utilize the principles of experimental design to plan and conduct a well-designed experiment.
a. Describe the principles of experimental design. including:
i treatment/control groups;
ii. blinding/placebo effects;

c. Compare and contrast controlled experiments and observational studies and the conclusions that may be drawn from each.

d. Use the statistical cycle to plan and conduct a well-designed experiment to answer a question or address a problem.
e. Select a data collection method appropriate for a given context.

.ID Interpretin t rical an ntitative Dat

S.ID.A Summarize, represent, and interpret data on a single count or measurement variable.
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S.ID.1 Represent and interpret data with plots on the real number line (dot plots. histograms. and box plots).

S.ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard
deviation) of two or more different data sets.

D nrerpret o Crence N SNape cnier, ana spredad in tne context O Ne dadia S€ d ountNg 10r PO DLE S11€ o1 extreme datad pPoin QUTLIC

S.ID.4 Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population percentages. Recognize that there are
data sets for which such a procedure is not appropriate. Use technology when appropriate.

a. F|t a funct|on to the data using technology,

o functions fi ve pr ms in th ntext.

o Use given functions or choose a function suggested by the context.
b. Inf T he fit of a f ion by plotti | . dual
c. Fitalinear function for a scatter plot that suggests a linear association.

S.ID.C Interpret linear models

S.1D.8 Compute (using technolo and interpret the correlation coefficient of a linear fit.

S.ID.9 Distinguish between correlation and causation.

S.IC Making Inferences and Justifying Conclusions

S.IC.A Understand and evaluate random processes underlying statistical experiments.

S.IC.2 Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.

S.IC.B Make inferences and justify conclusions from sample surveys, experiments, and observational studies.
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S.IC.3 Recognize the purposes of and differences among sample surveys, experiments, and observational studies: explain how randomization relates to
each.

S.IC.4 Use data from a sample survey to estimate a population mean or proportion; develop a margin of error through the use of simulation models for
random sampling.

S.IC.5 Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between parameters are significant.

S.IC.6 Evaluate reports based on data.

S.CP.A Understand independence and conditional probability and use them to interpret data.

S.CP.1 Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as unions,

“ ” ” i ”

S.CP.2 Understand that two events A and B are independent if the probability of A and B occurring together is the product of their probabilities. and use
this characterization to determine if they are independent.

probability of A given B is the same as the probability of A, and the cond|t|onal Qrobablllty of B given A is the same as the Qrobablllty of B.

S.CP.4 Construct and interpret two -way freguency tables of data when two categorles are assomated W|th each object being classified. Use the two-way

S.CP.5 Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations.

S.CP.B Use the rules of probability to compute probabilities of compound events in a uniform probability model.

S.CP.7 Apply the Addition Rule. P(A or B) = P(A) + P(B) — P(A and B). and interpret the answer in terms of the model.

e Use Qermuta|tons and comblnat|ons to comgute Qrobabllltles of comgound events and solve problems.
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S.MD Using Probability to Make Decisions

S.MD.A Calculate expected values and use them to solve problems.

S.MD.1 Define a random variable for a guantity of interest by assigning a numerical value to each event in a sample space; graph the corresponding
" ST ) h hi ) f istributions.

S.MD.2 Calculate the expected value of a random variable: interpret it as the mean of the probability distribution.

S.MD.3 Develop a probability distribution for a random variable defined for a sample space in which theoretical probabilities can be calculated; find the

expected value,
e For example, find the theoretical probability distribution for the number of correct answers obtained by guessing on all five guestions of a
multiple-choice test wher h tion has four choi nd find the ex t r nder vari radin hemes.

S.MD.4 Develop a probability distribution for a random variable defined for a sample space in which probabilities are assigned empirically; find the
expected value.

.MD.B r ility to ev t tcom f isions.

S.MD.5 Weigh the possible outcomes of a decision by assigning probabilities to payoff values and finding expected values.
a. Find the expected payoff for a game of chance.

b. Evaluate an mpare strategi n th i

S.MD.6 Use probabilities to make fair decisions (drawing by lots, using a random number generator, etc).

S.MD.7 Analyze decisions and strategies using probability concepts.
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Proposed Standards

ME.PF Applyi i tics in P LFi

ME.PF.1. Use graphical and numerical technigues to study patterns and analyze data related to personal finance.
a. Use rates and linear functions to solve problems involving personal finance and budgeting, including compensation and deductions.
b. lve pr ms involvin rsonal tax
c. Analyze data to make decisions about banking, including options for online banking, checking accounts, overdraft protection, processing fees, and

debit card/ATM fees.

2. Use mathematical processes with algebraic formulas, graphs, and amortization modeling with technology to solve problems involving credit.
a. Use formulas with technology to generate tables to display a series of payments for loan amortizations resulting from financed purchases;

b. Analyze personal credit options in retail purchasing and compare relative advantages and disadvantages of each option;
c. Use technology to create amortization models to investigate home financing and compare buying a home to renting a home.
d

Use technology to create amortization models to investigate automobile financing and compare buying a vehicle to leasing a vehicle.

€ Matnemmada dl Proce €S WIth atgenra Qrmultd AUME d

a. Analyze and compare insurance coverage options and rates.
b. Investigate an mpare investment options. in ing stock n nnuiti t f it. and retirement n

c. Analyze types of savings options involving simple and compound interest and compare the relative advantages of these options.

ME.SE Applying Mathematics in Science and Engineering

1. Apply mathematical processes and algebraic techniques to study patterns and analyze data related to science.

a. Use proportional and inversely proportional relationships to describe physical laws
b. Use exponential models available through technology to model growth and decay in areas such as population, biology, ecology, and chemistry, including

radioactive decay; and
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2. Apply mathematical processes using algebra and geometry. with and without technology. to study patterns and analyze data related to architecture
and engineering

b. Use scale factors with two-dimensional and three-dimensional objects to demonstrate proportional and non-proportional changes in surface area
and volume as applied to fields such as engineering drawing. architecture. and construction.
c. Use the Pythagorean Theorem and special right-triangle relationships to calculate distances.

d. ; gonome =110, Q Cd JLALE O dNCesS ana angle mMeasures das dpplea to Tield 1CN d

3. Apply mathematics of measurement to industrial design problems.

a. ldentify, compare, and use various tools, such as rulers and measuring tapes in both the imperial and metric systems.
Identify, convert, and apply units of length, weight, volume, time, and temperature between imperial and metric systems given a situation or context.
Apply perimeter, circumference, volume and area formulas as a way to understand problems and to guide the solution of multi-step problems.
Choose and interpret units and tools consistently in formulas
Justify the choice of unit and tools in a given context.

© 20T

b. Use similarity, geometric transformations. symmetry. and perspective drawings to describe mathematical patterns and structure in art and

photography;
C. metric transformation r rtions. an riodic motion t ribe mathemati tterns and structure in music; an

d. Use scale factors with two-dimensional and three-dimensional objects to demonstrate proportional and non-proportional changes in surface area
and volume as applied to fields such as painting. sculpture, and photography.

ME. SS Applying Mathematics in Social Sciences

1. Determine the number of elements in a finite sample space and compute the probability of an event.
a. Determine the number of ways an event may occur using combinations, permutations. and the Fundamental Counting Principle.
b. Compare theoretical to empirical probability in chance events.
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2. Apply mathematical processes and mathematical models to analyze data as it applies to social sciences.
a. Interpret information from various graphs to draw conclusions from the data and determine the strengths and weaknesses of conclusions;
. ) ) . ) ) nee or IOR

standard deviation) in order to make inferences with normal distributions.

Distinguish the purposes and differences among types of research. including surveys. experiments., and observational studies:
Use data from a sample to estimate the population mean or population proportion;

-0 a0

rrelations. and make predictions.

3. Apply mathematical processes to design a study and utilize graphical. numerical, and analytical technigues to communicate the study's results
effectively.
a. Formulate a meaningful guestion, determine the necessary data to answer the guestion, gather the relevant data, analyze the data, and draw
reasonable conclusions.

b. Communicate and present methods used. analyses conducted, recommendations, limitations. and conclusions drawn for a data-analysis project.
Presentation styles can include one or more of the following: a written report, a visual display, an oral report, or a multi-media presentation.
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