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The Common Core Standards for English language arts and mathematics were finalized by the Chief State School
Officers (CCSSO) and National Governor’s Association (NGA) development and validation committees on June 2,
2010. Educators and stakeholders from across the state of Washington had opportunities throughout the
development process to provide input and weigh-in on the draft standards documents during the Fall of 2009
and Winter/Spring of 2010.

In June 2010, OSPI initiated an external alignment analysis project with Hanover Research, as part of an existing
research contract between OSPI and Hanover. Hanover Research is a membership-based full-service research
company that provides custom research and enhanced research capacity for a variety of school districts,
institutions of higher education, and other non-profit and for-profit members across the United States and
internationally.

Hanover produced two external reports that analyzed the degree to which Washington’s current standards are
found within the new common core standards:
1. Alignment Analysis: Common Core and Washington State Mathematics Standards
2. Alignment Analysis: Common Core and Washington State Reading, Writing, and Communications Grade
Level Expectations

Hanover’s analyses started with the Common Core Standards and mapped Washington standards to the
common core. The front matter of each document provides an explanation of the results of their analysis.
Content staff from OSPI provided input on clarity and navigation of the document, but did not provide judgment
as to whether the analysis was accurate.

Next Steps: The Hanover reports will be used as a resource for a second comparison review by Washington
educators that have been selected in the past to participate in state-led standards and assessment leadership
efforts, as well as state reviews of instructional materials, development of teacher endorsement competencies,
and for providing support to our most state’s struggling schools.

The Washington analysis will use current Washington standards as the starting point and map the common core
standards to them. The focus of this analysis will be to provide more specific and detailed information about
how the common core compare to Washington standards for Washington educators and stakeholders, including
the state Legislature.

Both comparison documents will be shared with educators throughout the state in the Fall of 2010 as OSPI seeks
input on them (usability, clarity, etc.), and what supports would be needed by school districts and teachers to
transition to the new standards in future school years.
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Alignment Analysis: Common Core and
Washington State Mathematics Standards

Prepared for the State of Washington Office of Superintendent of Public
Instruction (OSPI)

In the following report, The Hanover Research Council provides a crosswalk analysis
comparing Washington State learning standards with the Common Core Mathematics
Standards. The first section (p.2) introduces and outlines the methodology of the
matching process, providing explanations for the terms and classifications used in the
matching process. The second section (p. 7) provides a summary statistical overview
of the matching process. The third section (p. 10) lists all those Common Core
Standards with no match from the Washington Standards. The fourth section (p. 19)
moves in the opposite direction — listing all Washington Standards with no
counterpart in the Common Core. The main, detailed crosswalks follow for Grades
K-5 (p.22), Grades 6-8 (p.83), and High School (p. 124). The eighth section (p. 181)
explains some of the alignment issues based on different structures in the
organization of standards. The ninth and final section (p.190) lists all Washington
Standards which could not be matched to the common core, explaining and
classifying the nature of the non-match.
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Introduction and Methodology

In this report, we provide a comprehensive matching of the K-12 Common Core
Standards with the K-12 Washington Performance Expectations (WPEs) for
Mathematics. These two groups have been subjected to two separate rounds of
analysis: a forward-analysis and a backward-analysis.

The Forward-Analysis

The forward analysis began with each Common Core Standard, matching it with as
many Washington Performance Expectations as necessary to cover all major aspects
of the common core standard. Not all Common Core Standards were completely
matched by Washington Performance Expectations (WPEs). In this case, the most
closely matched WPEs were included. Special attention was paid to those Common
Core Standards which are not closely matched by any WPEs.

The closeness of the match between the Common Core Standard and the WPEs was
evaluated according to two metrics: one devised by Hanover Research — which
assesses the nature of the match — and another supplied by the Achieve Common
Core Comparison tool — which provides a numerical score for the closeness of the
match. These metrics are explained below.

Simple Match (Achieve Score 3)

An evaluation of simple match indicates that a single WPE is a very close
approximation of the Common Core Standard. A simple match either contains
similar language and/or key words or clearly mirrors the intention of the Common
Core Standard. For example, the first Common Core Standard for Geometry at the
Kindergarten level reads:

“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 t0.”

WPE K.3.C provides a “simple match™:

“Describe the location of one object relative to another object using words
such as i, out, over, under, above, below, between, next to, behind, and in front of.”

It is important to note that the WPE may (and often does) exceed the scope of the
Common Core Standard, but it is designated simple match as long as it at least meets
the scope of its counterpart. For this and other evaluations, it is also important to
note that WPEs are accompanied by “Explanatory Comments and Examples.”
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Matching language may be found either in the “Performance Expectation” itself, or
in the clarifying examples.

All standards receiving the “Simple Match” designation also received an Achieve
rating of 3 (3 = Excellent match between the two documents) using the Achieve
Common Core Comparison Tool.

Composite Match (Achieve Score 3)

An evaluation of composite match indicates that multiple WPEs collectively form a
very close approximation of the Common Core Standard. The designation composite
match is given when multiple WPEs, taken collectively, share similar language and/or
intention when compared to the Common Core Standard in question. For example,
the third Common Core Standard for Geometry for fifth grade students is:

“Understand that properties belonging to a category of plane 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.”

We determined that two WPEs—>5.3.A and 5.3.C—together provide a reasonably
similar “composite match” of the Common Core Standard:

5.3.A: “Classify quadrilaterals;” 5.3.C: “Identify, describe, and classify
triangles by angle measure and number of congruent sides.”

As above, all standards receiving the composite match designation also received an
Achieve rating of 3 (3 = Excellent match between the two documents) using the
Achieve Common Core Comparison Tool.

Partial Match (Achieve Score of 2 or 1)

An evaluation of partial match indicates that a single WPE only partially resembles
the Common Core Standard. In other words, there is some overlapping language
and/or intention between Washington and Common Core, but the WPE is missing
one or more key aspects contained in the Common Core Standard.

In the case of partial matches (and partial composite matches), the Achieve Common
Core Comparison Tool was also used to award an Achieve rating of 1 or 2,
depending on the seriousness of the disparity. A rating of 2 indicated that the
standards formed a “Good match, with minor aspects of the CCSS not addressed,”

while a rating of 1 suggested a “Weak match, [with] major aspects of the CCSS not
addressed.”
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For example, Hanover assigned a partial match with a rating of 2 for the following
pair of standards:

Common Core Standard WPE
CC.K.CC.4a When counting objects, say the number ~ WA.K.1.E Count objects in a set of
names in the standard order, pairing each object with one  up to 20, and count out a specific
and only one number name and each number name with ~ number of up to 20 objects from a
one and only one object. larger set.

Hanover decided that the absence of emphasis on the link between pairing each
object with “one and only one number” rendered the WPE only a partial match, but
that the missing element was not serious enough to merit a “weak match” score of 1.
In contrast, a more seriously deficient partial match — a partial match with a rating
of 1 — is shown below:

Common Core Standard
CC.K.OA.4 Understand addition as putting together
and adding to, and understand subtraction as taking
apart and taking from. For any number from 1 to 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.

WPE
WA.K.1.H Describe 2 number
from 1 to 9 using 5 as a
benchmark number.

In this case, Hanover awarded a score of 1 (“weak match”) because it was felt that
two major aspects of the Common Core Standard were absent: the idea of finding the
number that makes ten and the use of objects or drawings to record answers. While
the Washington standard does encompass the main intention of the Common Core
Standard, its methods and terminology are significantly different suggesting only a
weak match between the two.

Partial Composite Match (Achieve Score 2 or 1)

An evaluation of partial composite match indicates that multiple Washington
WPEs collectively form partial resemblance to the Common Core Standard. The tag
is given when multiple WPEs, when taken together, contain some overlapping
language and/or intention when compared to Common Core, but there are other
more key aspects that are not adequately covered.

Once again, standards receiving the partial composite match designation also received
a rating of 1 or 2 using the Achieve Common Core Comparison Tool. The difference
between a 1 and 2 is the same as that articulated above: a 2 is given for a minor
discrepancy or single absent non-crucial element, while a 1 is given for the absence of
multiple or major elements.
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No Match

An evaluation of no match indicates that this standard is not meaningfully articulated
by any WPEs. An evaluation of no match is independent of grade level and means
that means that no WPEs from any grade level reasonably approximate the Common
Core. Washing Standards which are assigned a designation of no match (which can
also be represented by an Achieve Score of 0) are also highlighted in light yellow in
the tables that follow and singled out in the “Unmatched Standards — The Forward
Analysis” section at the front of this report.

Grade Level Timing

When matches are drawn from outside grade level, they are still considered matches —
even if the standard is matched only in a later grade. Standards that arrive at least one
grade level late (e.g., a 5% grade WPE is matched to a 4% grade Common Core
Standard) are marked by red text in the main crosswalk tables. Also, those standards
that arrive at least one grade early are marked by green text.

Additionally, each match in the forward-analysis is classified into one of six grade
level timing designations.

% Unmatched: The Common Core Standard is never meaningfully
approximated by corresponding WPEs.

*¢ Late: All those WPEs that are matched to the Common Core Standard arrive
at least one grade level late.

¢ Partially Late: At least one of the WPEs that are matched to the Common
Core Standard arrives at least one grade level late. Even if some standards
arrive early and others arrive late, the match is classed as partially late.

*¢* On Schedule: All matching WPEs are taken from the same grade level as the
common core standard.

% Partially Early: At least one of the WPEs that are matched to the Common
Core Standard arrives at least one grade level early.

% Early: All those WPEs that are matched to the Common Core Standard arrive
at least one grade level early

The Backward-Analysis

After conducting the forward-analysis, which began with each Common Core
Standard and looked for matching WPEs, Hanover returned to the two standard sets
to conduct a second “backward” analysis. This time, the matching began with the
Washington Performance Expectations. In order to get a sense of which WPEs were
not clearly articulated in the Common Core, each WPE that had not been previously
matched to a Common Core Standard was re-evaluated. Wherever possible, these
remaining WPEs were matched with their closest counterpart in the Common Core
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and added to the main crosswalk tables that had been produced by the forward
analysis.

A significant number of WPEs (317) could not be meaningfully paired with any
Common Core Standard. However, these unmatched standards were frequently
produced simply by the different organizational structure of the two standards sets.
In particular, many of those unmatched WPEs were identified as “Core Content” or
“Core Process” — categories without clear counterparts in the Common Core. As
such, Hanover classified each of the unmatched WPE’s into four categories:

% True No Match: This is the categorization given to those WPEs that are
truly not matched in the Common Core and which do not fall into any special
classification that accounts for their unmatched status. There are 71 standards
of this type. This is probably the most relevant, most important classification.

* Process Matching Difficulty: This categorization was given to the “Core
Processes” standards that come at the end of each grade level. There is no
real corresponding structure in the Common Core for these standards, so
these standards seldom — if ever — were used to match the common core.
This classification accounted for 126 of the unmatched WPE standards.

** Core Matching Difficulty: This categorization was given to WPEs prefixed
by the phrase “Core Content” or “Additional Key Content.” These over-
arching standards often contained numerous different general concepts and —
while some of these WPEs were used to match Common Core Standards in
the forward-analysis crosswalk — certain standards of this variety were
impossible to map onto a single Common Core Standard. There are 20
unmatched standards in this category.

*¢ Duplicate: The Achieve Core Comparison Tool, which was used to perform
the majority of the standard-matching analysis, contained numerous
duplicates at the high school level. All, or nearly all, standards coded as 9-
12.A1, 9-12.A2, or 9-12.G were also duplicated with a 9-12.M standard with
identical wording. These duplicates accounted for 100 of the unmatched
standards.

0

For the treatment of each unmatched WPE, see the Backward-Analysis Crosswalk in
the Appendix of this report.
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Executive Summary and Statistical Results

In this section, we will provide an overview of the results of the standard-matching
process from a statistical standpoint.

Statistical Results — The Forward-Analysis

Table 1, shown below, presents a statistical summary of the forward-analysis
organized by grade level and grade level band (K-5, 6-8, 9-12). Overall, performance
was strong and consistent at the K-8 level, but somewhat fewer standards were
matched at the high school level. The two columns at the right provide a breakdown
of what percentage of standards were and were not matched by their corresponding
grade level.

Table 1: Grade Level Statistical Summary

Total Percent Percent

Partial and

Total Simple and Partial Percent No Late, Early,

Grade Level #of  Composite Come Matched Match Partially Partially

CCSS | WA Match WA Match to Some Late, or Early, or On

Extent Unmatched Schedule
Kindergarten 25 18 7 100% 0 44% 56%
1t 21 17 3 95% 1 29% 71%
2nd 26 18 6 92% 2 16% 84%
e 35 23 8 89% 4 49% 51%
4 35 23 8 89% 4 60% 40%
Bin 36 20 10 83% 6 56% 44%
K-5 Band 178 119 42 90% 17 44% 56%
6ot 43 28 10 88% 5 53% 47%
7th 44 26 12 86% 6 43% 57%
fojén 33 25 4 88% 4 45% 55%
6-8 Band 120 79 26 88% 15 48% 52%
9-12 STEM 55 7 12 35% 36 65% 35%
9-12 All 189 76 45 64% 68 36% 64%
9-12 No STEM 134 69 33 76% 32 24% 76%
(1\}[(‘) OSTT%LM) 432 267 101 85% 64 39% 61%

Table 2, shown below, uses the Achieve Tool’s rating system. Because there is
significant overlap between the two ratings, these statistics tell a similar story.
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Table 2: Grade Level Summary, Achieve Ratings

Total # of non- el

Grade Level 4 of # f)f 3 # f)f 2 # f)f 1 matched Percent Complialnce

Cccss ratings  ratings  ratings o Matched to Score
Some Extent
Kindergarten 25 18 6 1 0 100% 89%
Ist 21 17 1 2 1 95% 87%
2nd 26 18 3 3 2 92% 81%
3d 35 23 6 2 4 89% 79%
4th 35 23 3 5 4 89% 76%
Sy 36 20 4 6 6 83% 69%
K-5 Band 178 119 23 19 17 90% 79%
O 43 28 7 3 5 88% 78%
7t 44 26 9 3 6 86% 75%
8th 33 25 1 3 4 88% 81%
6-8 Band 120 79 17 9 15 88% 78%
9-12 STEM 55 7 3 9 36 35% 22%
9-12 All 189 76 21 24 68 64% 52%
9-12 No STEM 134 69 18 15 32 76% 69%
TOTAL

(No STEM) 432 267 58 43 64 85% 78%

STEM Standards Explanatory Note

Compliance with the high school STEM mathematics standards, which are marked
with a (+) symbol and highlighted in purple in this report, is encouraged but not
strictly required. The Common Core website has the following to say about these
standards:

Additional mathematics that students should learn in order to take advanced
courses such as calculus, advanced statistics, or discrete mathematics is
indicated by (+)... All standards with a (+) symbol should be in the common
mathematics curriculum for all college and career ready students.”

As such, we have sought to undetline figures that do not include these standards,
which demonstrate a substantially lower percentage match than other standards areas.

! The Compliance Score takes into account the ratings scale (0-3), and represents the number of points Washington
scored from the total available. For example, at the Kindergarten level there were 75 points available (25 standards
multiplied by a max if 3 per standard). Washington’s score was equal to 18*3 + 6*2 + 1¥1 +0*0 = 67, 89% of the
total points available at the Kindergarten level.

2 “Common Core Standards for Mathematics.” The Common Core State Standards Initiative. p. 57.
www.corestandards.org/assets/ CCSSI_Math%20Standards.pdf
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Statistical Results — The Backward-Analysis

Given the nature of the enterprise, statistical examination of the backward-analysis is
considerably more limited. Excluding duplicates, there are 558 unique WPEs
registered within the Achieve system. Considering only those 71 unmatched
standards that were classified as “true” non-matches, 87.3% of Washington
Performance Expectations can be matched to the Common Core. Only 12.7% of
eligible WPEs could not be closely aligned to common core standards.

As mentioned in the methodology section of this report, a total of 246 WPEs went
unmatched to a Common Core Standard but were ultimately not considered “true”
non-matches — there were only 71 “true” non-matches among the standards. Table 3
provides a statistical breakdown of the classification of each of these unmatched
standards.

Table 3: Nature of Unmatched Washington Performance Expectations
Process

Unmatched True No  Core Matching

Statistic Total Match Difficulty M.atchlng Duplicate
Difficulty
Total 317 71 20 126 100
IR 0F 100% 22.4% 6.3% 39.7% 31.5%
Unmatched
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Unmatched Standards — The Forward Analysis

In this section, we draw attention to all those Common Core Standards which had no
match among Washington State Performance Expectations.

Table 4: List of Common Core Standards with No Washington Match, K-5

Grade Common Core Standard
Level
K None
CC.1.NBT.6 Use place value understanding and properties of operations to add and
subtract. Subtract multiples of 10 in the range 10-90 from multiples of 10 in the range
1 10-90 (positive or zero differences), using concrete models or drawings and strategies

based on place value, properties of operations, and/or the relationship between
addition and subtraction; relate the strategy to a written method and explain the
reasoning used.

CC.2NBT.6 Use place value understanding and properties of operations to add and
2 subtract. Add up to four two-digit numbers using strategies based on place value and
properties of operations.

CC.2.MD.5 Relate addition and subtraction to length. 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.

CC.3.0A.9 Solve problems involving the four operations, and identify and explain
patterns in arithmetic. Identify arithmetic patterns (including patterns in the addition
3 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.

CC.3.NF.3c 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

3 6/1 = 6; locate 4/4 and 1 at the same point of a number line diagram. (Grade 3
expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, and
8.)
CC.3.MD.7¢ Use tiling to show in a concrete case that the area of a rectangle with
3 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.

CC.3.G.2 Reason with shapes and their attributes. Partition shapes into parts with
equal areas. Express the area of each part as a unit fraction of the whole. For example,
pattition a shape into 4 patts with equal area, and describe the area of each partis 1/4
of the area of the shape.

CC.4.0A.1 Use the four operations with whole numbers to solve problems. Interpret
a multiplication equation as a comparison, e.g., interpret 35 = 5 x 7 as a statement that
351is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of
multiplicative comparisons as multiplication equations.

CC4.NF.3 Build fractions from unit fractions by applying and extending previous
understandings of operations on whole numbers. Understand a fraction a/b with a > 1
as a sum of fractions 1/b. (Grade 4 expectations in this domain are limited to fractions
with denominators 2, 3, 4, 5, 6, 8, 10, 12, and 100.)

10
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Sigale Common Core Standard
Level

CC.4.NF.3b 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;21/8=1+1+1/8=8/83+8/8+ 1/8.

CC.4MD.4 Represent and interpret data. Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4, 1/8). Solve problems involving addition
4 and subtraction of fractions by using information presented in line plots. For example,
from a line plot find and interpret the difference in length between the longest and
shortest specimens in an insect collection.

CC.5.NF.3 Apply and extend previous understandings of multiplication and division to
multiply and divide fractions. Interpret a fraction as division of the numerator by the
denominator (a/b = a = b). Solve word problems involving division of whole numbers
leading to answers in the form of fractions or mixed numbers, e.g., by using visual
5 fraction models or equations to represent the problem. For example, interpret 3/4 as
the result of dividing 3 by 4, noting that 3/4 multiplied by 4 equals 3 and that when 3
wholes are shared equally among 4 people each person has a shatre 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?
CC.5.NF.4b 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. Multiply fractional side
lengths to find areas of rectangles, and represent fraction products as rectangular areas.
CC.5.NF.7a 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.
CC.5.NE.7b 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.

CC.5.MD.4 Geometric measurement: understand concepts of volume and relate
5 volume to multiplication and to addition. Measure volumes by counting unit cubes,
using cubic cm, cubic in, cubic ft, and improvised units.

CC.5.MD.5¢ Recognize volume as additive. Find volumes of solid figures composed of
5 two non-ovetlapping right rectangular prisms by adding the volumes of the non-
overlapping parts, applying this technique to solve real world problems.

11
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Table 5: List of Common Core Standards with No Washington Match, 6-8

Grade
Common Core Standard
Level
CC.6.EE.2b Identify parts of an expression using mathematical terms (sum, term,
6 product, factor, quotient, 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.

CC.6.EE.4 Apply and extend previous understandings of arithmetic to algebraic
expressions. lIdentify when two expressions are equivalent (i.e., when the two
6 expressions name the same number regardless of which value is substituted into them).
For example, the expressions y + y + y and 3y are equivalent because they name the
same number regardless of which number y stands for.

CC.6.EE.8 Reason about and solve one-variable equations and inequalities. Write an
inequality of the form x > ¢ or x < ¢ to represent a constraint or condition in a real-
6 world or mathematical problem. Recognize that inequalities of the form x > corx <c
have infinitely many solutions; represent solutions of such inequalities on number line
diagrams.

CC.6.EE.9 Represent and analyze quantitative relationships between dependent and
independent variables. 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
6 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.

CC.6.G.4 Solve real-world and mathematical problems involving area, surface area,
and volume. Represent three-dimensional figures using nets made up of rectangles and

6 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.
CC.7.NS.1a Describe situations in which opposite quantities combine to make 0. For

7 example, a hydrogen atom has 0 charge because its two constituents are oppositely

charged.

CC.7.NS.2a Understand that multiplication is extended from fractions to rational
numbers by requiring that operations continue to satisfy the properties of operations,
7 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.

CC.7.NS.2d 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.

CC.7.8P.1 Use random sampling to draw inferences about a population. Understand
that statistics can be used to gain information about a population by examining a
7 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.

12
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Sigale Common Core Standard
Level

CC.7.8P.2 Use random sampling to draw inferences about a population. 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
7 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.

CC.7.SP.8c Design and use a simulation to generate frequencies for compound events.
For example, use random digits as a 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?

CC.8.NS.2 Know that there are numbers that are not rational, and approximate them
by rational numbers. Use rational approximations of irrational numbers to compare
the size of irrational numbers, locate them approximately on a number line diagram,
and estimate the value of expressions (e.g., n"2). For example, by truncating the
decimal expansion of V2 (square root of 2), show that V2 is between 1 and 2, then
between 1.4 and 1.5, and explain how to continue on to get better approximations.
CC.8.EE.3 Work with radicals and integer exponents. 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 3 X 10”8 and the population of the
world as 7 X 1079, and determine that the world population is more than 20 times
larger.

CC.8.EE.7a 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
8 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 a and b are different
numbers).

CC.8.8P.4 Investigate patterns of association in bivariate data. 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
8 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?

13
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Table 6: List of Common Core Standards with No Washington Match, 9-12 No STEM
Grade Common Core Standard
Level

High CC.9-12.N.Q.2 Reason quantitatively and use units to solve problems. Define
School | appropriate quantities for the purpose of descriptive modeling.*

CC.9-12.N.CN.2 Perform arithmetic operations with complex numbers. Use the
relation i*2 = —1 and the commutative, associative, and distributive properties to add,
subtract, and multiply complex numbers.

High CC.9-12.ASSE.1 Interpret the structure of expressions. Interpret expressions that
School | represent a quantity in terms of its context.*

High CC.9-12.A.SSE.1a Interpret parts of an expression, such as terms, factors, and
School | coefficients.*

CC.9-12.A.SSE.1b Interpret complicated expressions by viewing one or more of their
parts as a single entity. For example, interpret P(1+1)™n as the product of P and a
factor not depending on P.*

CC.9-12.A.SSE.2 Interpret the structure of expressions. Use the structure of an
High expression to identify ways to rewrite it. For example, see x™4 — y™4 as x"2)"2 —
School | (y*2)"2, thus recognizing it as a difference of squares that can be factored as (x™2 —
y2)(x"2 + y*2).

CC.9-12.A.APR.2 Understand the relationship between zeros and factors of
High polynomial. Know and apply the Remainder Theorem: For a polynomial p(x) and a
School | 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).

CC9-12.A.APR.3 Understand the relationship between zeros and factors of
High | polynomials. Identify zeros of polynomials when suitable factorizations are available,
School | and use the zeros to construct a rough graph of the function defined by the
polynomial.

CC.9-12.A.APR.6 Rewrite rational expressions. Rewrite simple rational expressions in
different forms; write a(x)/b(x) in the form q(x) + £(x)/b(x), where a(x), b(x), q(x), and

High
School

High
School

SI;IS%};I 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.

CC.9-12.A.CED.3 Create equations that describe numbers or relationship. Represent
sl constraints by equations or inequalities, and by systems of equations and/or

School inequalities, and interpret solutions as viable or non-viable options in a modeling
context. For example, represent inequalities describing nutritional and cost constraints
on combinations of different foods.*

High CC.9—12.A.CE-D.4. Create equgtions t.hat describ.e numbers or relatio.nship. Rearragge

School formulas to highlight a quantity of interest, using the same reasoning as in solving
equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.*
CC.9-12.A.REI1 Understand solving equations as a process of reasoning and explain

ok the r(?asoning. Explain each step in solvi.ng a simple equation as following f¥orn the

School 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.

CC.9-12.A.REL7 Solve systems of equations. Solve a simple system consisting of a
High linear equation and a quadratic equation in two variables algebraically and graphically.
School | For example, find the points of intersection between the line y = —3x and the circle
x"2 + y"2 =3,
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CC.9-12.A.REL.12 Represent and solve equations and inequalities graphically. Graph
High the solutions to a linear inequality in two variables as a half-plane (excluding the
School | 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.

CC.9-12.F.BF.3 Build new functions from existing functions. 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
High (both positive and negative); find the value of k given the graphs. Experiment with
School | 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.

High CC9-12.F.LE.1a Prove that linear functions grow by equal differences over equal
School | intervals and that exponential functions grow by equal factors over equal intervals.*

High CC.9-12.F.LE.1b. Recognize situations in which one quantity changes at a constant
School | rate per unit interval relative to another.*

High CC9-12.F.LE.1c Recognize situations in which a quantity grows or decays by a
School | constant percent rate per unit interval relative to another.*

CC.9-12.F.LE.3 Construct and compare linear, quadratic, and exponential models and
High solve problems. Observe using graphs and tables that a quantity increasing
School | exponentially eventually exceeds a quantity increasing linearly, quadratically, or (more
generally) as a polynomial function.*

CC.9-12F.TF.1 Extend the domain of trigonometric functions using the unit circle.

High Understand radian measure of an angle as the length of the arc on the unit circle
School

subtended by the angle.

CC.9-12.F.TF.2 Extend the domain of trigonometric functions using the unit circle.
High Explain how the unit circle in the coordinate plane enables the extension of

School | trigonometric functions to all real numbers, interpreted as radian measures of angles
traversed counterclockwise around the unit circle.

CC.9-12.E.TF.5 Model periodic phenomena with trigonometric functions. Choose
trigonometric functions to model periodic phenomena with specified amplitude,
frequency, and midline.*

CC.9-12.G.GPE.1 Translate between the geometric description and the equation for a
High conic section. Derive the equation of a circle of given center and radius using the
School | Pythagorean Theorem; complete the square to find the center and radius of a circle
given by an equation.

High CC.9-12.G.GPE.2 Translate between the geometric description and the equation for a
School | conic section. Derive the equation of a parabola given a focus and directrix.
CC.I9-12.G.MG.1 Apply geometric concepts in modeling situations. Use geometric

High
School

SI;I;%};I shapes, their measures, and th?ir properties to describe objects (e.g., modeling a tree
trunk or a human torso as a cylinder).*
CC.9-128.ID.5 Summarize, represent, and interpret data on two categorical and
£ quantitative variables. Summari.ze categoric.al data for two categories in two-way
School 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.*

High CC.9-12.8.1ID.6b Informally assess the fit of a function by plotting and analyzing
School | residuals.*

High CC.9-12.S.1D.8 Interpret linear models. Compute (using technology) and interpret the
School | correlation coefficient of a linear fit.*
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High CC.9-128.1D.9 Interpret linear models. Distinguish between correlation and
School | causation.*

CC.9-128.1C.2 Understand and evaluate random processes undetlying statistical
experiments. 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
falls heads up with probability 0. 5. Would a result of 5 tails in a row cause you to
question the model?*

CC.9-128.1C.3 Make inferences and justify conclusions from sample surveys,
High experiments, and observational studies. Recognize the purposes of and differences
School | among sample surveys, experiments, and observational studies; explain how
randomization relates to each.*

CC.9-12S.1C.5 Make inferences and justify conclusions from sample surveys,
High | experiments, and observational studies. Use data from a randomized experiment to
School | compare two treatments; use simulations to decide if differences between parameters
are significant.*

High
School

Table 7: List of Common Core Standards with No Washington Match, 9-12 STEM

(I;szcel:‘l? Common Core Standard
Hioh CC.9-12N.CN.3 (+) Perform arithmetic operations with complex numbers. Find the
Sch%ol conjugate of a complex number; use conjugates to find moduli and quotients of

complex numbers.

CC.9-12.N.CN .4 (+) Represent complex numbers and their operations on the complex
High | plane. Represent complex numbers on the complex plane in rectangular and polar
School | form (including real and imaginary numbers), and explain why the rectangular and
polar forms of a given complex number represent the same number.

CC.9-12.N.CN.5 (+) Represent complex numbers and their operations on the complex
plane. 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)A3 = 8 because (-1 + \/31) has modulus 2 and
argument 120°.

CC.9-12.N.CN.6 (+) Represent complex numbers and their operations on the complex
High | plane. Calculate the distance between numbers in the complex plane as the modulus of
School | the difference, and the midpoint of a segment as the average of the numbers at its
endpoints.

CC.9-12.N.CN.8 (+) Use complex numbers in polynomial identities and equations.
Extend polynomial identities to the complex numbers. For example, rewrite x"2 + 4 as
(x + 2D (x — 2i).

CC.I9-12N.VM.1 (+) Represent and model with vector quantities. Recognize vector
High quantities as having both magnitude and direction. Represent vector quantities by
School | directed line segments, and use appropriate symbols for vectors and their magnitudes
(e.g., v(bold), |v], | |¥] |, v(not bold)).

CC.I9-12N.VM.2 (+) Represent and model with vector quantities. Find the
components of a vector by subtracting the coordinates of an initial point from the
coordinates of a terminal point.

High CC.9-12N.VM.3 (+) Represent and model with vector quantities. Solve problems
School | involving velocity and other quantities that can be represented by vectors.

High
School

High
School

High
School

High
School

CC.9-12N.VM.4 (+) Perform operations on vectors. Add and subtract vectors.

16



HANOVER RESEARCH AUGUST 2010
(G Common Core Standard
Level

Hi CCY9-12N.VM.4a (+) Add vectors end-to-end, component-wise, and by the
igh . . .
School parallelogram rule. Unde.rstand that the magnitude of a sum of two vectors is typically
not the sum of the magnitudes.

High CC.9-12N.VM.4b (+) Given two vectors in magnitude and direction form, determine
School | the magnitude and direction of their sum.

CC.9-12.N.VM.4c (+) Understand vector subtraction v — w as v + (—w), where (—w) is
High the additive inverse of w, with the same magnitude as w and pointing in the opposite
School | direction. Represent vector subtraction graphically by connecting the tips in the
appropriate order, and perform vector subtraction component-wise.

Sljllgcl)l CC.9-12.N.VM.5 (+) Perform operations on vectors. Multiply a vector by a scalar.

High CC.9-12N.VM.5a (+) Represent scalar multiplication graphically by scaling vectors

School and possibly reversing their direction; perform scalar multiplication component-wise,
e.g., as c(v(sub x), v(sub y)) = (cv(sub x), cv(sub y)).

High CC.9-12.N.VM.5b (+) Compute the magnitude of a scalar multiple cv using | [cv| | =

School | 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 ¢ < 0).
CC.I9-12N.VM.11 (+) Perform operations on matrices and use matrices in

High | applications. Multiply a vector (regarded as a matrix with one column) by a matrix of
School | suitable dimensions to produce another vector. Work with matrices as transformations
of vectors.

High CC.9-12.A.REL8 (+) Solve systems of equations. Represent a system of linear
School | equations as a single matrix equation in a vector variable.

At CC.9-12.A.RELY (+) Solve systems of equations. Find the inverse of a matrix if it
School exists and use it to solve systems of linear equations (using technology for matrices of
dimension 3 X 3 or greater).

High CC.9-12.F.IF.7d (+) Graph rational functions, identifying zeros and asymptotes when
School | suitable factorizations are available, and showing end behavior.*

High CC.9-12.F.BF.4d (+) Produce an invertible function from a non-invertible function by
School | restricting the domain.

CCY-12F.TF.4 (+) Extend the domain of trigonometric functions using the unit

Sif)}:)l citcle. Use the unit circle to explain symmetry (odd and even) and periodicity of
trigonometric functions.

Flish CCY9-12F.TF.6 (+) Model periodic phenomena with trigonometric functions.

School Understand that restricting a trigonometric function to a domain on which it is always
increasing or always decreasing allows its inverse to be constructed.

At CC.I9-12.E.TE.7 (+) Model periodic phenomena with trigonometric functions. Use

School inverse functions to solve trigonometric equations that arise in modeling contexts;
evaluate the solutions using technology, and interpret them in terms of the context.*

Sk CC.9-12.G.SRT.9 (+) Apply trigonometry to general triangles. Derive the formula A =

School (1/2)ab sin(C) for the atea of a triangle by drawing an auxiliary line from a vertex

perpendicular to the opposite side.

High CC.9-12.G.SRT.10 (+) Apply trigonometry to general triangles. Prove the Laws of
School | Sines and Cosines and use them to solve problems.

High CC.9-12.G.SRT.11 (+) Apply trigonometry to general triangles. Understand and apply
School 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).
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Hi CC.9-12.G.GPE.3 (+) Translate between the geometric description and the equation
igh P . . . . . . .
Schoo] | for @ conic section. Derive th'e equations qf ellipses and hyperbplas given the foci,
using the fact that the sum or difference of distances from the foci is constant.
CC9-128.MD.1 (+) Calculate expected values and use them to solve problems.
High Define a random variable for a quantity of interest by assigning a numerical value to
School | each event in a sample space; graph the corresponding probability distribution using
the same graphical displays as for data distributions.*

CC.9-128.MD.2 (+) Calculate expected values and use them to solve problems.
Calculate the expected value of a random variable; interpret it as the mean of the
probability distribution.*

CC.9-128.MD.3 (+) Calculate expected values and use them to solve problems.
Develop a probability distribution for a random variable defined for a sample space in
High | which theoretical probabilities can be calculated; find the expected value. For example,
School | find the theoretical probability distribution for the number of correct answers obtained
by guessing on all five questions of a multiple-choice test where each question has four
choices, and find the expected grade under various grading schemes.*

CC.9-128.MD.4 (+) Calculate expected values and use them to solve problems.
Develop a probability distribution for a random variable defined for a sample space in
High | which probabilities are assigned empirically; find the expected value. For example, find
School | a current data distribution on the number of TV sets per household in the United
States, and calculate the expected number of sets per household. How many TV sets
would you expect to find in 100 randomly selected households?*

CCI9-128.MD.5 (+) Use probability to evaluate outcomes of decisions. Weigh the

High
School

S{:ﬁ%ﬁl possible outcomes of a decision by assigning probabilities to payoff values and finding
expected values.*

Hioh CC.9-12.8.MD.5a (+) Find the expected payoff for a game of chance. For example,

S h%)ol find the expected winnings from a state lottery ticket or a game at a fast-food

c restaurant.*

Hioh CC.9-12.8.MD.5b (+) Evaluate and compare strategies on the basis of expected values.

Sch% ol For example, compare a high-deductible versus a low-deductible automobile insurance
policy using various, but reasonable, chances of having a minor or a major accident.*

Hioh CC.9-128.MD.6 (+) Use probability to evaluate outcomes of decisions. Use

Schi ol probabilities to make fair decisions (e.g., drawing by lots, using a random number
generator).*

Hioh CC.9-128.MD.7 (+) Use probability to evaluate outcomes of decisions. Analyze

Schg(g) ol decisions and strategies using probability concepts (e.g., product testing, medical

testing, pulling a hockey goalie at the end of a game).*
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Unmatched Standards — The Backward-Analysis

In this section, we draw attention to all those Washington Performance Expectations
which were considered true non-matches with the Common Core.

Table 8: True Unmatched Standards

(Iil;if Standard

1 WA.1.1.B Name the number that is one less or one more than any number given
verbally up to 120.

1 WA.1.1.D Otder objects or events using ordinal numbers.

1 WA.1.3.B Identify and name two-dimensional figures, including those in real-world
contexts, regardless of size or orientation.

1 WA.1.4.E Describe the connection between the size of the measurement unit and the
number of units needed to measure something.

1 WA.1.4.F Name the days of the week and the months of the year, and use a calendar
to determine a day or month.

2 WA.2.2.F Create and state a rule for patterns that can be generated by addition and
extend the pattern.

2 WA.2.3.A Identify objects that represent or approximate standard units and use them
to measure length.

3 WA.3.1.A Read, write, compare, order, and represent numbers to 10,000 using
numbers, words, and symbols.

3 WA.3.1.D Estimate sums and differences to approximate solutions to problems and

determine reasonableness of answers.
3 WA.3.2.G Multiply any number from 11 through 19 by a single-digit number using the
distributive property and place value concepts.

3 WA.3.5.A* Determine whether two expressions ate equal and use "=" to denote
equality.

3 WA.3.5.B* Measure temperature in degrees Fahrenheit and degrees Celsius using a
thermometer.

3 WA.3.5.D* Estimate, measure, and compare capacity using appropriate-sized U.S.
customary and metric units.

4 WA.4.21 Solve single- and multi-step word problems involving comparison of
decimals and fractions (including mixed numbers), and verify the solutions.

4 WA.43.E Demonstrate that rectangles with the same area can have different
perimeters, and that rectangles with the same perimeter can have different areas.

4 WA.4.4.E* Determine the median, mode, and range of a set of data and desctribe what
each measure indicates about the data.

4 WA.4.4.G* Determine a simple probability from a context that includes a picture.

4 WA.4.4.H* Display the results of probability experiments and interpret the results.

5 WA.5.1.D Estimate quotients to approximate solutions and determine reasonableness
of answers in problems involving up to two-digit divisors

5 WA.5.1.E Mentally divide two-digit numbers by one-digit divisors and explain the
strategies used.

5 WA.5.3.D Determine the formula for the area of a parallelogram by relating it to the
area of a rectangle.

5 WA.5.3.E Determine the formula for the area of a triangle by relating it to the area of a
parallelogram.
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5 WA.5.3.F Determine the perimeters and areas of triangles and parallelograms.

5 WA.5.4.B Write a rule to describe the relationship between two sets of data that are
linearly related.
5 WA.5.5.C* Construct and interpret line graphs.

6 WA.6.1.C Estimate products and quotients of fractions and decimals.

6 WA.6.1.G Describe the effect of multiplying or dividing a number by one, by zero, by
a number between zero and one, and by a number greater than one.

6 WA.6.3.B Write ratios to represent a variety of rates.

6 WA.6.4.B Determine the perimeter and area of a composite figure that can be divided
into triangles, rectangles, and parts of circles.

6 WA.6.4.D Recognize and draw two-dimensional representations of three-dimensional
figures.

6 WA.6.4.F Determine the surface area of a pyramid.

6 WA.6.4.G Describe and sort polyhedra by their attributes: parallel faces, types of faces,
number of faces, edges, and vertices.

6 WA.6.5.A% Use strategies for mental computations with non-negative whole numbers,
fractions, and decimals.

7 WA.7.2.A Mentally add, subtract, multiply, and divide simple fractions, decimals, and
percents.

7 WA.7.4.E Evaluate different displays of the same data for effectiveness and bias, and
explain reasoning.

7 WA.7.5.B* Write the prime factorization of whole numbers greater than 1, using
exponents when appropriate.

8 WA.8.1.F Solve single- and multi-step word problems involving linear functions and
verify the solutions.

8 WA.8.2.E Quickly recall the square roots of the perfect squares from 1 through 225
and estimate the square roots of other positive numbers.

8 WA.8.3.B Select, construct, and analyze data displays, including box-and-whisker plots,
to compare two sets of data.

8 WA.8.3.D Describe different methods of selecting statistical samples and analyze the
strengths and weaknesses of each method.

8 WA.8.3.E Determine whether conclusions of statistical studies reported in the media
are reasonable.

8 WA.8.3.F Determine probabilities for mutually exclusive, dependent, and independent
events for small sample spaces.

8 WA.8.3.G Solve single- and multi-step problems using counting techniques and Venn
diagrams and verify the solutions.

9-12 WA.9-12.A1.2.D Determine whether approximations or exact values of real numbers

are appropriate, depending on the context, and justify the selection.
9-12 WA.9-12.A1.3.C Evaluate f(x) at a (i.e., f(a)) and solve for x in the equation f(x) = b.

9-12 WA.9-12.A1.7.B* Find and approximate solutions to exponential equations.

9-12 WA.9-12.A1.7.D* Solve an equation involving several variables by expressing one
variable in terms of the others.
9-12 WA.9-12.G.1.A Distinguish between inductive and deductive reasoning.

9-12 WA.9-12.G.1.B Use inductive reasoning to make conjectures, to test the plausibility of
a geometric statement, and to help find a counterexample.

20



HANOVER RESEARCH AUGUST 2010
Grade —‘
Level Standard

9-12 WA.9-12.G.1.D Write the converse, inverse, and contrapositive of a valid proposition
and determine their validity.

9-12 WA.9-12.G.1.E Identify errors or gaps in a mathematical argument and develop
counterexamples to refute invalid statements about geometric relationships.

9-12 WA.9-12.G.1.F Distinguish between definitions and undefined geometric terms and
explain the role of definitions, undefined terms, postulates (axioms), and theorems.
9-12 WA.9-12.G.2.D Describe the intersections of lines in the plane and in space, of lines
and planes, and of planes in space.

9-12 WA.9-12.G.3.G Know, prove, and apply theorems about properties of quadrilaterals
and other polygons.

9-12 WA.9-12.G.3.] Describe prisms, pyramids, parallelepipeds, tetrahedra, and regular
polyhedra in terms of their faces, edges, vertices, and properties.

9-12 WA.9-12.G.4.B Determine the coordinates of a point that is described geometrically.

9-12 WA.9-12.G.4.D Determine the equation of a circle that is described geometrically in
the coordinate plane and, given equations for a circle and a line, determine the
coordinates of their intersection(s).

9-12 WA.9-12.G.5.D Describe the symmetries of two-dimensional figures and describe
transformations, including reflections across a line and rotations about a point.

9-12 WA.9-12.G.6.D* Predict and verify the effect that changing one, two, or three linear
dimensions has on perimeter, atea, volume, or surface area of two- and three-
dimensional figures.

9-12 WA.9-12.A2.3.A Translate between the standard form of a quadratic function, the
vertex form, and the factored form; graph and interpret the meaning of each form.
9-12 WA.9-12.A2.3.B Determine the number and nature of the roots of a quadratic
function.

9-12 WA.9-12.A2.5.A Construct new functions using the transformations f(x - h), f(x) + k,
cf(x), and by adding and subtracting functions, and describe the effect on the original
graph(s).

9-12 WA.9-12.A2.5.B Plot points, sketch, and describe the graphs of functions of the form
f(x) = a\/(x —c) + d, and solve related equations.

9-12 WA.9-12.A2.5.C Plot points, sketch, and describe the graphs of functions of the form
f(x) =a/x + b, f(x) = a/x"2 + b, and f(x) = a/(bx + ¢), and solve related equations.
9-12 WA.9-12.A2.6.E Determine if a bivariate data set can be better modeled with an
exponential or a quadratic function and use the model to make predictions.

9-12 WA.9-12.A2.7.A* Solve systems of three equations with three variables.

9-12 WA.9-12.M1.2.D Plot points, sketch, and describe the graphs of functions of the form
f(x) = (a/x) + b.

9-12 WA.9-12.M1.7.A* Sketch the graph for an exponential function of the form y = abn
where n is an integer, describe the effects that changes in the parameters a and b have
on the graph, and answer questions that arise in situations modeled by exponential
functions.

9-12 WA.9-12.M2.3.A Use deductive reasoning to prove that a valid geometric statement is
true.

9-12 WA.9-12.M3.3.F Plot points, sketch, and describe the graphs of cubic polynomial
functions of the form f(x) = ax"3 + d as an example of higher order polynomials and
solve related equations.

9-12 WA.9-12.M3.5.A Describe the intersections of lines in the plane and in space, of lines
and planes, and of planes in space.
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K-5 Mathematics: Alignment Analysis Crosswalk

In this section, Hanover presents the main alignment crosswalk table for the K-5 grade band.

Table 9: K-5 Alignment Analysis Crosswalk

. Grade Level Hanover
Common Core Washington .. . Hanover Notes
Timing Evaluation

WA.K.1.A Rote count by ones forward from 1 to
100 and backward from any number in the range of
10 to 1.

WA.1.1.A Count by ones forward and backward
from 1 to 120, starting at any number, and count by
twos, fives, and tens to 100.

WA.K.1 Core Content: Whole numbers: Students

CCK.CCA Know number names and the begin to develop basic notions of numbers and use

. . . The ‘count by tens’

numbers to think about objects and the world around . Composite Y

count sequence. Count to 100 by ones and . . . . Partially Late aspect not encountered 3
them. They practice counting objects in sets, and they Match

by tens. until first grade.

think about how numbers are ordered by showing
the numbers on the number line. As they put
together and take apart simple numbers, students lay
the groundwork for learning how to add and
subtract. Understanding numbers is perhaps the most
central idea in all of mathematics, and if students
build and maintain a strong foundation of number
sense and number skills, they will be able to succeed
with increasingly sophisticated numerical knowledge
and skills from year to year.
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Grade Level

Hanover

. Hanover Notes
Evaluation

Common Core

Washington Timing

CC.K.CC.2 Know number names and the

WA.K.1.B Read aloud numerals from 0 to
31.WA.K.1.G Locate numbers from 1 to 31 on the
number line.

WAK.1.G.
incorporates starting at

the order in which they were counted.

WA.K.1.E Count objects in a set of up to 20, and
count out a specific number of up to 20 objects from
a larger set.

count sequence. Count forward beginning On Schedule Composite a number other than
from a given number within the known | WA.K.1.G Locate numbers from 1 to 31 on the Match .
. . . . one in its explanatory
sequence (instead of having to begin at 1). number line. notes
WA.K.1.D Order numerals from 1 to 10.
WA.K.1.E Count objects in a set of up to 20, and
CC.K.CC.3 Know number names and the C(iu;t futta specific number of up to 20 objects from The importance of zero
count sequence. Write numbers from 0 to a latget set Partial as representing ‘no
20.. Represent a numbe1.‘ of objects W'lth 2| WALLE Write, compare, and order numbers fo Partially LLate | Composite ob]q?ts not stressed.
written numeral 0-20 (with O representing a 120 Match Writing not stressed
count of no objects). ' until first grade.
WA.K.1.B Read aloud numerals from 0 to 31.
C(;'K'CCA Count to tell the nurgber (.)f WA.K.1.E Count objects in a set of up to 20, and .
objects. Understand the relationship . . Simple
o count out a specific number of up to 20 objects from | On Schedule
between numbers and quantities; connect Match
. . a larger set.
counting to cardinality.
CC.K.CC4a When counting objects, say .
the number names in the standard order, | WA.K.1.E Count objects in a set of up to 20, and . Weal link b‘etween
S . . . . Partial number and ‘one and
pairing each object with one and only one | count out a specific number of up to 20 objects from | On Schedule S
. Match only one object’ in
number name and each number name with | a larger set.
. counted set.
one and only one object.
WA.K.1.F Compare two sets of up to 10 objects each
CCK.CCAb Understand that the last and say whether the number of objects in one set is No stipulation thsitt last
. equal to, greater than, or less than the number of . number counted is the
number name said tells the number of . . Partial .
. . .| objects in the other set. . number of objects or
objects counted. The number of objects is On Schedule | Composite
! that order and
the same regardless of their arrangement or Match

arrangement does not
affect count.
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Grade Level

Hanover

Common Core .
Evaluation

Washington ‘ Hanover Notes Score ‘

Timing

WA.K.1.H Describe a number from 1 to 9 using 5 as These two benchmarks
CCK.CC4c Understand  that each | a benchmark number. Composite should encompass and
successive number name refers to a On Schedule MaIZCh move beyond the 3
quantity that is one larger. WA.K.1.G Locate numbers from 1 to 31 on the intention of the

number line. common cote standard.
(C)]S;;Ift.sccgof;iu?g Tnstelir t}‘l‘ionumIEZ; g,f: WA.1.1.G Group numbers into tens and ones in

jects. b W “270 hiy. more than one way. Partial Concept of grouping
questions about as many as things artia and rearranvement
arranged in a line, a rectangular array, or a . . Partially Late | Composite & 2
. . . WA.K.1.E Count objects in a set of up to 20, and encountered in first

circle, or as many as 10 things in a scattered . . Match
el en o mse: S 100 count out a specific number of up to 20 objects from grade.
count out that many objects. a larger set.
CCK.CC.6 Compare numbers. Identify
“;k;(:h?s tiztsiil;;rle:g t}?:r]lecgi emua(l)rtlz WA.K.1.F Compare two sets of up to 10 objects each
roup 1S & Lo ’ q and say whether the number of objects in one set is Simple
the number of objects in another group, On Schedule 3
cg, by using matching and counting equal to, greater than, or less than the number of Match
strategies. (Include groups with up to ten objects in the other set.
objects.)
CCR.CC.7 Compare numbers. Compare WA.K.1.H Describe a number from 1 to 9 using 5 as Simple
two numbers between 1 and 10 presented On Schedule 3
as written numerals a benchmark number. Match
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Common Core

CC.K.OA.1 Understand addition as putting
together and adding to, and understand
subtraction as taking apart and taking from.
Represent addition and subtraction with
objects, fingers, mental images, drawings
(drawings need not show details, but
should show the mathematics in the
problem), sounds (e.g., claps), acting out
situations, verbal explanations, expressions,
or equations.

Washington

WA.K.2.C Model addition by joining sets of objects
that have 10 or fewer total objects when joined and
model subtraction by separating a set of 10 or fewer
objects.

WAK.2B Translate a pattern among
symbols, movements, and physical objects.

sounds,

WA.K.2 Core Content: Patterns and operations:
Students learn what it means to add and subtract by
joining and separating sets of objects. Working with
patterns helps them strengthen this understanding of
addition and subtraction and moves them toward the
important development of algebraic thinking.
Students study simple repetitive patterns in
preparation for increasingly sophisticated patterns
that can be represented with algebraic expressions in
later grades.

WA.K.2.D Describe a situation that involves the
actions of joining (addition) or separating
(subtraction) using words, pictures, objects, or
numbers.

WA.1.2 Core Content: Addition and subtraction:
Students learn how to add and subtract, when to add
and subtract, and how addition and subtraction relate
to each other. Understanding that addition and
subtraction undo each other is an important part of
learning to use these operations efficiently and
accurately. Students notice patterns involving
addition and subtraction, and they work with other
types of patterns as they learn to
generalizations about what they observe.

make

Grade Level

Timing

Partially Late

Hanover

. Score
Evaluation ‘

Hanover Notes

Composite
Match
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Hanover

Common Core .
Evaluation

Grade Level

Washington ‘ Hanover Notes Score ‘

Timing

CC.K.OA.2 Understand addition as putting
together and adding to, and understand

WA.1.2.H Solve and create word problems that

match addition or subtraction equations.

WA.K.2.C Model addition by joining sets of objects

Fluently add and subtract within 5.

WA.K.2D Describe a situation that involves the
actions of joining (addition) or separating
(subtraction) using words, pictures, objects, or
numbers.

subtraction as taking apart and tgklng from. that have 10 or fewer total objects when joined and . Composite ‘\X/ord P roblems
Solve addition and subtraction word . . Partially Late introduced in first
o model subtraction by separating a set of 10 or fewer Match
problems, and add and subtract within 10, obiects grade.
e.g., by using objects or drawings to jects.
represent the problem. WA.1.2.G Quickly recall addition facts and related
subtraction facts for sums equal to 10.
CC.K.OA.3 Understand addition as putting
together. and addlng to, and ur}derstand WAK.1.C Fluently compose and decompose
subtraction as taking apart and taking from. numbers o 5
Decompose numbers less than or equal to HIDERS £0 5. Partiallv Lat Composite | The kindergarten mark
10 into pairs in more than one way, e.g., by artlaly Late Match is 5, rather than 10.
. . . WA.L.LF  Fluently compose and decompose
using objects or drawings, and record each numbers to 10
decomposition by a drawing or equation '
(eg,5=2+3and5=4+1).
CC.K.OA.4 Understand addition as putting Maior ts of thi
together and adding to, and understand stanaéZr da;%icafigressesd
subtraction as taking apart and taking from. includine “find th ?
For any number from 1 to 9, find the | WA.K.1.H Desctibe a number from 1 to 9 using 5 as Pattial cuding .
On Schedule number that makes 10
number that makes 10 when added to the | a benchmark number. Match nd “record the answer
given number, e.g., by using objects or A ithco dr ina \rV
drawings, and record the answer with a Wit a an 0
drawing or equation. cquation.
WA.K.2.C Model addition by joining sets of objects
that have 10 or fewer total objects when joined and
CC.K.OA.5 Understand addition as putting rnb(?detl subtraction by separating a set of 10 or fewer
together and adding to, and understand objects. On Schedul Composite
subtraction as taking apart and taking from. cheduie Match
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Common Core

CC.K.NBT.1 Work with numbers 11-19 to
gain foundations for place value. Compose
and decompose numbers from 11 to 19
into ten ones and some further ones, e.g.,

Washington

Students continue to work with whole numbers to
quantify objects. They consider how numbers relate
to one another. As they expand the set of numbers
they work with, students start to develop critical
concepts of ones and tens that introduce them to
place value in our base ten number system. An
understanding of how ones and tens relate to each
other allows students to begin adding and subtracting
two-digit numbers, where thinking of ten ones as one

WA.1.1 Core Content: Whole number relationships:

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

No composition/
decomposition up to
19. Place value first

weight.  Describe  several —measurable

attributes of a single object.

objects with tools. Solving measurement problems
connects directly to the student’s world and is a basic
component of learning mathematics.

. . . . . . . Partial .
by using objects or drawings, and record | ten and vice versa is routine. Some students will be Late Combosite mentioned as a key
each composition or decomposition by a | ready to work with numbers larger than those P word in first grade.
. . _ . . . . . Match . .
drawing or equation (such as 18 = 10 + 8); | identified in the Expectations and should be given Recording with
understand  that these numbers are | every opportunity to do so. equations also only in
composed of ten ones and one, two, three, first grade standards.
four, five, six, seven, eight, or nine ones. WA.1.1.LF  Fluently compose and decompose
numbers to 10.
WA.1.2.A Connect  physical and  pictorial
representations  to  addition and  subtraction
equations.
WAK.4* Additional Key Content: Students
CC.KMD.1 Describe and compare | informally develop eatrly measurement concepts. This
measurable attributes. Describe measurable | is an important precursor to Core Content on .
. . . Simple
attributes of objects, such as length or | measurement in later grades, when students measure | On Schedule Match
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Common Core

Washington

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score ‘

CC.KMD.2 Describe and compare
measurable attributes. Directly compare
two objects with a ﬁ.leasura‘ble atmb‘?te U WAKAA*  Make  direct comparisons  using .
common, to se¢ which object has “more measurable attributes such as length, weight, and | On Schedule Simple 3
of”’/”less of” the attribute, and describe the . a? “ ue gth, welght, chedd Match
difference. For example, directly compare capactty.
the heights of two children and describe
one child as taller/shorter.
CC.K.MD.3 Classify objects and count the | WA.K.3.B Sort shapes using a sorting rule and \X/SArItif}s Tclui;snthe
number of objects in each category. | explain the sorting rule. © H% Ci €ngt0 nd &
Classify objects into given categories; count Partial W IC<02 é) Oinecor aorates
the numbers of objects in each category | WA.K.2.C Model addition by joining sets of objects | On Schedule | Composite th;i c.o.n.tin pto ten 2
and sort the categories by count. (Limit | that have 10 or fewer total objects when joined and Match comuoner%tulljut o
category counts to be less than or equal to | model subtraction by separating a set of 10 or fewer can darr) d om’bine the
10.) objects. ° fwo °
CCK.G.1 Identify and describe shapes
(squares, circles, triangles, rectangles,
hexagons, cubes, cones, cylinders, and | WA.K.3.C Describe the location of one object
spheres).  Describe  objects in  the | relative to another object using words such as in, out, On Schedule Simple 3
environment using names of shapes, and | over, under, above, below, between, next to, behind, Match
describe the relative positions of these | and in front of.
objects using terms such as above, below,
beside, in front of, behind, and next to.
CCK.G.2 Identify and describe shapes
(such as squares, circles, triangles, WAK3.A Identify, name, and describe circles, . Explgnatory notes
rectangles,  hexagons, cubes, cones, | . . Simple explain the use of

. triangles, rectangles, squares (as special rectangles), | On Schedule . . . 3
cylinders, and spheres). Correctly name Match different orientations

L . cubes, and spheres. .

shapes regardless of their orientations or and size.
overall size.
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Common Core

CCK.G.3 Identify and describe shapes

Washington

triangles, rectangles, squares (as special rectangles),
cubes, and spheres.

WA.1.3 Core Content: Geometric attributes: Students
expand their knowledge of two- and three-
dimensional geometric figures by sorting, comparing,

WA.K.3.A Identify, name, and describe circles,

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

(e.g., sticks and clay balls) and drawing
shapes.

(such as squares, circles, triangles, | and contrasting them according to  their Three-dimensional
rectangles, hexagons, cubes, cones, | characteristics. They learn important mathematical Parti Composite objects not mentioned
. . artially Late .
cylinders, and spheres). Identify shapes as | vocabulaty used to name the figures. Students work Match until first grade
two-dimensional (lying in a plane, “flat”) or | with composite shapes made out of basic two- standards.
three-dimensional (“solid”). dimensional figures as they continue to develop their
spatial sense of shapes, objects, and the wotld around
them.
WA.1.3.A Compare and sort a variety of two- and
three-dimensional ~ figures according to their
geometric attributes.
WA.1.3 Core Content: Geometric attributes: Students
expand their knowledge of two- and three-
CCK.G4 Analyze, compare, create, and | dimensional geometric figures by sorting, comparing,
compose shapes. Analyze and compare | and  contrasting them  according to  their
two- and three-dimensional shapes, in | characteristics. They learn important mathematical
different sizes and orientations, using | vocabulary used to name the figures. Students work C . This matches for this
. . : . . . omposite
informal language to describe their | with composite shapes made out of basic two- Late Match standard come a grade
similarities, differences, parts (e.g., number | dimensional figures as they continue to develop their late.
of sides and vertices/”corners”) and other | spatial sense of shapes, objects, and the wotld around
attributes  (e.g., having sides of equal | them.
length).
WA.1.3.C Combine known shapes to create shapes
and divide known shapes into other shapes.
CCK.G.5 Analyze, compare, create, and Comes a grade late.
compose sbap cs. Model ‘shapes in the WA.1.3.C Combine known shapes to create shapes Simple . Explanatory notes
world by building shapes from components = . Late include use of objects
and divide known shapes into other shapes. Match

to model and the
drawing of shapes.
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Common Core

CC.K.G.6 Analyze, compare, create, and
compose shapes. Compose simple shapes

Washington

Grade Level

Timing

Hanover

Evaluation

Hanover Notes

Comes a grade late.
Explanatory notes

unknowns in all positions, e.g., by using
objects, drawings, and equations with a
symbol for the unknown number to
represent the problem.

"How did you get that?"; "Why did you do that?";
and "How do you know that?" Students begin to
build their mathematical vocabulary as they use
correct mathematical language appropriate to first
grade.

WA.2.2.B Solve addition and subtraction word
problems that involve joining, separating, and
comparing and verify the solution.

WA.2.2.G Solve equations in which the unknown
number appears in a variety of positions.

“ WA.1.3.C Combine known shapes to create shapes Simple .
to form larger shapes. For example, “can o . Late detail the use of shapes
- . . . and divide known shapes into other shapes. Match
you join these two triangles with full sides to compose other
touching to make a rectangle?” shapes.
WA.1.2H Solve and create word problems that
match addition or subtraction equations.
WA.1.6 Core Processes: Reasoning, problem solving,
and communication: Students further develop the
concept that doing mathematics involves solving
problems and discussing what they did to solve them.
QAL Bggrereat ardl sk prolblmg Problems in first grade emphasize addition,
invél;rin ’ addition and subtraction. Use subtraction, and solidifying number concepts, and
ad ditiongan d subtraction within 20 to' solve sometimes include precursors to multiplication.
word problems involvine situations of Students continue to develop their mathematical
addin pt Kino f & ¢ h communication skills as they participate in C .
g to, taking from, putting together, . . . . ; ; . . omposite
. ; . mathematical discussions involving questions like | Partially Late
taking apart, and comparing, with Match
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involving addition and subtraction. 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.

CC.1.0A.2 Represent and solve problems

WA.1.2H Solve and create word problems that
match addition or subtraction equations.

WA.1.2.E Add three or more one-digit numbers
using the commutative and associative properties of
addition.

Washington

Grade Level
Timing

On Schedule

Hanover
Evaluation

Composite
Match

Hanover Notes

Score ‘

CC.1.0A3 Understand and
properties of operations and the
relationship  between  addition  and
subtraction. Apply properties of operations
as strategies to add and subtract.
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 a ten, so 2+ 6 + 4 =2+ 10 = 12.
(Associative ~ property  of  addition.)
(Students need not use formal terms for
these properties.)

apply

WA.1.2.E Add three or more one-digit numbers
using the commutative and associative properties of
addition.

On Schedule

Simple
Match

CC.1.0A4 Understand and
properties  of  operations  and
relationship ~ between  addition
subtraction. Understand subtraction as an
unknown-addend problem. For example,
subtract 10 — 8 by finding the number that
makes 10 when added to 8.

apply
the
and

WA.1.2D Demonstrate the inverse relationship
between addition and subtraction by undoing an
addition problem with subtraction and vice versa.

On Schedule

Simple
Match

CC.1.0A5 Add and subtract within 20.
Relate counting to addition and subtraction
(e.g., by counting on 2 to add 2).

WA.1.2.F Apply and explain strategies to compute
addition facts and related subtraction facts for sums
to 18.

On Schedule

Simple
Match

WA.1.2.F. only goes to
18 instead of 20.
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Common Core

Add and subtract within 20, demonstrating
fluency for addition and subtraction within
10. Use strategies such as counting on;
making ten (e.g., 8 + 6=8+2+4=10 +
4 = 14); decomposing a number leading to
aten (eg,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
equivalent 6+ 6+ 1=12+1=13).

CC.1.0A.6 Add and subtract within 20.

WA.1.2.F Apply and explain strategies to compute
addition facts and related subtraction facts for sums
to 18.

Washington

Grade Level
Timing

On Schedule

Hanover
Evaluation

Simple
Match

Hanover Notes

WA.1.2.F. uses 18
rather than 20.

CC.1.0A.7 Work with addition and
subtraction equations. Understand the
meaning of the equal sign, and determine if
equations  involving  addition  and
subtraction are true or false. For example,
which of the following equations are true
and which are false? 6 =6,7=8—-1,5+2
=245 4+1=5+2.

WA.1.2.B Use the equal sign (=) and the word equals
to indicate that two expressions are equivalent.

On Schedule

Partial
Match

Washington standards
do not incorporate the
‘true or false’ options
for equations.

CC.1.0A.8 Work with addition and
subtraction equations. Determine the
unknown whole number in an addition or
subtraction equation relating three whole
numbers. For example, determine the
unknown number that makes the equation
true in each of the equations 8 +? =11, 5
=_ -36+6=__

WA.1.2E Add three or more one-digit numbers
using the commutative and associative properties of
addition.

On Schedule

Simple
Match

Explanatory notes
account for the use of
unknown numbers.

CC.INBT.1  Extend the counting
sequence. 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.

WA.1.1.A Count by ones forward and backward
from 1 to 120, starting at any number, and count by
twos, fives, and tens to 100.

On Schedule

Simple
Match
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Common Core

CC.I.NBT.2 Understand place value.
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.

-- ¢. 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 0
ones).

Washington

WA.1.1 Core Content: Whole number relationships:
Students continue to work with whole numbers to
quantify objects. They consider how numbers relate
to one another. As they expand the set of numbers
they work with, students start to develop critical
concepts of ones and tens that introduce them to
place value in our base ten number system. An
understanding of how ones and tens relate to each
other allows students to begin adding and subtracting
two-digit numbers, where thinking of ten ones as one
ten and vice versa is routine. Some students will be
ready to work with numbers larger than those
identified in the Expectations and should be given
every opportunity to do so.

WA.2.1 Core Content: Place value and the base ten
system: Students refine their understanding of the
base ten number system and use place value concepts
of ones, tens, and hundreds to understand number
relationships. They become fluent in writing and
renaming numbers in a variety of ways. This fluency,
combined with the understanding of place value, is a
strong foundation for learning how to add and
subtract two-digit numbers.

Grade Level
Timing

Partially Late

Hanover
Evaluation

Composite
Match

Hanover Notes

Score ‘
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Common Core

value.

CC.1.NBT.3 Understand place
Compare two two-digit numbers based on

Washington

Students continue to wotrk with whole numberts to
quantify objects. They consider how numbers relate
to one another. As they expand the set of numbers
they work with, students start to develop critical
concepts of ones and tens that introduce them to

WA.1.1 Core Content: Whole number relationships:

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Score ‘

No standard accounts
for the greater than,

number, without having to count; explain
the reasoning used.

meanings of the tens and ones digits, place valu§ in our base ten number system. An On Schedule Partial less than, equal to 1
. . . understanding of how ones and tens relate to each Match .
recording the results of comparisons with . . . comparison of two-
Tio svittills 5. = onll < other allows students to begin adding and subtracting divit numbers
Y > ’ two-digit numbers, where thinking of ten ones as one & ’
ten and vice versa is routine. Some students will be
ready to work with numbers larger than those
identified in the Expectations and should be given
every opportunity to do so.
CC.1.NBT.4 Use place value understanding
and properties of operations to add and
subtract. Add within 100, including adding
a two-digit number and a one-digit number,
and adding a two-digit number and a
multh le of 10, using concrete models or WA.22.C Add and subtract two-digit numbers
drawings and strategies based on place . . i . .
. . efficiently and accurately using a procedure that Simple The matching standard
value, propetties of operations, and/or the s with all L ¢ lain wh th Late 3
relationship  between  addition  and works with all two-digit numbers and explain why the Match comes one grade late.
subtraction; relate the strategy to a written procedure works.
method and explain the reasoning used.
Understand that in adding two-digit
numbers, one adds tens and tens, ones and
ones; and sometimes it is necessaty to
compose a ten.
CC.1.NBT.5 Use place value understanding
and properties of operations to add and
subtract. Given a two-digit number, | WA.22D Add and subtract two-digit numbers Late Simple vﬁistiniasjczzg;es 3
mentally find 10 more or 10 less than the | mentally and explain the strategies used. Match .

common cote.

34



HANOVER RESEARCH AUGUST 2010

Common Core

CC.1.NBT.6 Use place value understanding
and properties of operations to add and
subtract. Subtract multiples of 10 in the
range 10-90 from multiples of 10 in the
range 10-90 (positive or zero differences),

Washington

Grade Level
Timing

Hanover
Evaluation

‘ Hanover Notes

Score ‘

analog and digital clocks.

using concrete models or drawings and Unmatched No Match 0

strategies based on place value, properties

of operations, and/or the relationship

between addition and subtraction; relate the

strategy to a written method and explain

the reasoning used.

CC.1.MD.1 Measure lengths indirectly and

by iterating length units. Order three . . .

oijects = (1gen g&ftcompare e lergis of WA.1.4.C Compare lengths using the transitive On Schedule iﬁ{mpl}f 3

two objects indirectly by using a third property. ate

object.

CC.1.MD.2 Measure lengths indirectly and

by iterating length units. Express the length | WA.1.4.B Use a variety of non-standard units to

of an object as a whole number of length | measure length

units, by laying multiple copies of a shorter

object (the length unit) end to end; | WA.1.4.A Recognize that objects used to measure an Composite

understand that the length measurement of | attribute (length, weight, capacity) must be consistent | On Schedule M alz h 3

an object is the number of same-size length | in size.

units that span it with no gaps or overlaps.

Limit to contexts where the object being | WA.1.4.D Use non-standard units to compare

measured is spanned by a whole number of | objects according to their capacities or weights.

length units with no gaps or overlaps.

C(?'l'MD'S .Tell and write time. Tell a.nd 2.3.E Use both analog and digital clocks to tell time Simple Standard comes one

write time in hours and half-hours using . Late 3
to the minute. Match grade late.
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Hanover
Evaluation

Common Core Washington Hanover Notes Score ‘

Grade Level

Timing

CC.1.MD.4 Represent and interpret data.
Organize, represent, and interpret data with
up to three categories; ask and answer

WA.1.5.A* Represent data using tallies, tables, picture
graphs, and bar-type graphs.

WA.1.5.B* Ask and answer comparison questions
about data.

WA.1.5% Additional Key Content: Students are

right circular cylinders) to create a
composite shape, and compose new shapes
from the composite shape. (Students do
not need to learn formal names such as
“right rectangular prism.”)

. introduced to early ideas of statistics by collectin Composite
questions about the total number of data . y 1 > DY €O € | On Schedule p
. . and visually representing data. These ideas reinforce Match
points, how many in each category, and . .
. their understanding of the Core Content areas related
how many more or less are in one category o .
. to whole numbers and addition and subtraction as
than in another. .
students ask and answer questions about the data. As
they move through the grades, students will continue
to apply what they learn about data, making
mathematics relevant and connecting numbers to
applied situations.
CC.1.G.1 Reason with shapes and their
attributes. Distinguish between defining
attributes (e.g., triangles are closed and . . No emphasis on
. (g g . . WA.1.3.C Combine known shapes to create shapes Partial . P
three-sided) versus non-defining attributes L . On Schedule defining versus non-
. . . and divide known shapes into other shapes. Match . .
(e.g., color, orientation, overall size); for a defining attributes.
wide variety of shapes; build and draw
shapes to possess defining attributes.
CC.1.G.2 Reason with shapes and their
attributes.  Compose  two-dimensional
shapes (rectangles, squares, trapezoids,
triangles, half-circles, and quarter-circles) or
. . ‘ Explanatory notes
three-dimensional shapes (cubes, right . . .
rectanoular prisms. ficht circular cones. and WA.1.3.C Combine known shapes to create shapes On Schedule Simple include the use of
u o . . .
guarp » 1 > and divide known shapes into other shapes. Match three-dimensional

objects.
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Common Core

attributes. 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.

CC.1.G.3 Reason with shapes and their

Washington

WA.1.3.C Combine known shapes to create shapes
and divide known shapes into other shapes.

Grade Level
Timing

On Schedule

Hanover
Evaluation

Simple
Match

Hanover Notes

CC.2.0A.1 Represent and solve problems
involving addition and subtraction. 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.

WA.1.2.H Solve and create word problems that
match addition or subtraction equations.

Early

Partial
Match

No mention is made of
whether the standard
includes numbers up to
100.

CC2.0A2 Add and subtract within 20.
Fluently add and subtract within 20 using
mental strategies. By end of Grade 2, know
from memory all sums of two one-digit
numbers.

WA.2.2.A Quickly recall basic addition facts and
related subtraction facts for sums through 20.

On Schedule

Simple
Match

CC.2.0A.3 Work with equal groups of
objects to  gain  foundations  for
multiplication. 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.

WA.1.1.I Classify a number as odd or even and
demonstrate that it is odd or even.

WA.24.C* Model and describe multiplication
situations in which sets of equal size are joined.

WA.2.4.D* Model and describe division situations in
which sets are separated into equal parts.

Partially Early

Composite
Match
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Common Core

objects to gain  foundations  for
multiplication. Use addition to find the

CC.2.0A4 Work with equal groups of

Washington

WA.2.4.C* Model and describe multiplication
situations in which sets of equal size are joined.

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Use of arrays not

form.

form.

WA.1.1.C Read aloud numerals from 0 to 1,000.

total number of objects atranged in | WA.3.2.A Represent multiplication as repeated | Partially Late Col\r/lniz)}sldte introduced until third
rectangular arrays with up to 5 rows and up | addition, atrays, counting by multiples, and equal grade standards.
to 5 columns; write an equation to express | jumps on the number line, and connect each
the total as a sum of equal addends. representation to the related equation.
CC.2NBT.1 Understand place value.
Understand that the three digits of a three-
digit number represent amounts of
hundreds, tens, and ones; e.g,, 706 equals 7 WA.2.1.B Connect place value models with their
hundreds, 0 tens, and 6 ones. Undetrstand . .
. . numerical equivalents to 1,000. .
the  following as  special  cases: Composite
On Schedule
-- a. 100 can be thought of as a bundle of . Match
o s WA.2.1.C Identify the ones, tens, and hundreds place
ten tens — called a “hundred. ; b d the dicit ino th
— b. The numbers 100, 200, 300, 400, 500, | ™ & fumber and the digits occupying them.
600, 700, 800, 900 refer to one, two, three,
four, five, six, seven, eight, or nine
hundreds (and O tens and 0 ones).
WA.2.1.A Count by tens or hundreds forward and
CC2NBT.2 Understand place value. | backwatd from 1 to 1,000, starting at any number. Composite
Count within 1000; skip-count by 5s, 10s, Partially Early MF; }Sl
and 100s. WA.1.1.H Group and count objects by tens, fives, are
and twos.
WA.2.1.A Count by tens or hundreds forward and
CC.2NBT.3 Understand place value, Read backward from 1 to 1,000, starting at any number.
and write numbers to 1000 using base-ten WA.2.1.D Write three-digit numbers in expanded | Partially Farly Composite
numerals, number names, and expanded ’ ’ Match
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CC.2NBT.4 Understand place value.
Compare two three-digit numbers based on

Washington

WA.2.1.F Compare and order numbers from 0 to

1,000.

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score ‘

number 100-900, and mentally subtract 10
or 100 from a given number 100-900.

numbers.

meanings of the hundreds, tens, and ones On Schedule Col\r/Iniz)}s;ne 3
digits, using >, =, and < symbols to record | WA.2.1.E Group three-digit numbers into hundreds,
the results of comparisons. tens, and ones in more than one way.
CC.2.NBT.5 Use place value understanding
ang propgnes IOE derattlionsbto add .iﬁd WA.22.C Add and subtract two-digit numbers
il(l)()trj;;g S‘:;tegieas bazz d (S)lrll ;rlzite \://l;luél efficiently and accurately using a procedure that On Schedule Simple 3
properties of operations, and/or  the worksdwlth all ;wo—d1g1t numbers and explain why the Match
relationship ~ between  addition  and procedure Works.
subtraction.
CC.2.NBT.6 Use place value understanding
and properties of operations to add and
subtract. Add up to four two-digit numbers Unmatched No Match
using strategies based on place value and
properties of operations.
CC.2.NBT.7 Use place value understanding
and properties of operations to add and
subtract. Add ‘and ds libtht dwlthln 100% WA.3.1 Core Content: Addition, subtraction, and
zts;:t% ice(;ng:::; glno el:asceoxrr aluiawil(?seriir;s place value: Students solidify and formalize important
of oierations andp/or the ;ell)atignship concep t.s and skill.s related to addition .é.md . Grade Two standards
between additi(,)n and subtraction; relate the subtraction. In -particular, students extend 'crltlcal Late Partial do not include addition 1
strategy to a written method. U’nderstand concepts of the base ten t‘{umber system to 1nch.1de Match of three-digit numbers.
that in adding or subtracting three-digit large numbers, they formalize procedures for adding
and subtracting large numbers, and they apply these
numbers, one adds or subtracts hundreds .
and hundreds, tens and tens, ones and procedures in new contexts.
ones; and sometimes it is necessaty to
compose or decompose tens or hundreds.
CC.2.NBT.8 Use place value understanding
and properties of operations to add and . . No mental math
subtract. Mentally add 10 or 100 to a given ZifaﬁD fdd L ,fmdh Subtht. tWO—ddlglt numbers On Schedule E?m?ﬂ standard for three-digit 1
y and explain the strategies used. atc
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Common Core Washington Gra(.le .Level Hanov'e f Hanover Notes Score ‘
Timing Evaluation
WA.2.2 Core Content: Addition and subtraction:
Students focus on what it means to add and subtract
as they become fluent with single-digit addition and
CC2NBT.9 Use place value understandin subtraction facts and develop addition and
an. d '1_0 e.rties olfj operations to add an(% subtraction procedures for two-digit numbers.
btrp tp Explai p h dditi d Students make sense of these procedures by building
suptract xprain - wWhy - addition - and o) hae they know about place value and number Simple
subtraction strategies work, using place . . . . On Schedule 3
e and the broperfies of operations relationships and by putting together or taking apart Match
‘(]Ex lanations };a p be su c?rte d b. sets of objects. This is students’ first time to deal
dra\Ix)f oS oF ob'ects})I PP Y formally with step-by-step procedures (algorithms)-
g J : an important component of mathematics where a
generalizable technique can be used in many similar
situations. Students begin to use estimation to
determine if their answers are reasonable.
CC.2.MD.1 Measure and estimate lengths
n S (el umts_. Bl t.he femgn Of. 21 WA.2.3.C Measure length to the nearest whole unit in Simple
p
object by selecting and using appropriate both metric and U.S. castomary units On Schedule Match 3
tools such as rulers, yardsticks, meter sticks, - y ’
and measuring tapes.
CC.2.MD.2 Measure and estimate lengths
in standard units. Measure the length of an | WA.2.2.E Estimate sums and differences.
object twice, using length units of different On Schedule Composite 3
lengths for the two measurements; describe | WA.2.3.C Measure length to the nearest whole unit in Match
how the two measurements relate to the | both metric and U.S. customary units.
size of the unit chosen.
. WA.2.3.C Measure length to the nearest whole unit in
.CC‘Z'MD':)’ Me.asure a.nd estumate lcnth * | both metric and U.S. customary units. .
in standard units. Estimate lengths using On Schedule Composite 3
units of inches, feet, centimeters, and . . . chedu Match
meters WA.23.B Estimate length using metric and U.S.
) customary units.
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Grade Level Hanover

. . . Hanover Notes Score
iming Evaluation

WA.2.3.C Measure length to the nearest whole unit in
both metric and U.S. customary units.

WA.1.4 Core Content: Concepts of measurement:
Students start to learn about measurement by
measuring length. They begin to understand what it
means to measure something, and they develop their
measuring skills using everyday objects. As they focus
on length, they come to understand that units of
measure must be equal in size and learn that
standard-sized units exist. They develop a sense of
the approximate size of those standard units (like
inches or centimeters) and begin using them to
measure different objects. Students learn that when a
unit is small, it takes more of the unit to measure an
item than it does when the units are larger, and they
relate and compare measurements of objects using
units of different sizes. Over time they apply these
same concepts of linear measurement to other

CC.2.MD.4 Measure and estimate lengths
in standard units. Measure to determine
how much longer one object is than
another, expressing the length difference in
terms of a standard length unit.

Composite

Partially Early Match

attributes such as weight and capacity. As students
practice using measurement tools to measure objects,
they reinforce their numerical skills and continue to
develop their sense of space and shapes.

WA.23 Core Content: Measurement: Students
understand the process of measuring length and
progress from measuring length with objects such as
toothpicks or craft sticks to the more practical skill of
measuring length with standard units and tools such
as rulers, tape measures, or meter sticks. As students
are well acquainted with two-digit numbers by this
point, they tell time on different types of clocks.

© 2010 Hanover Research 41
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to length. Use addition and subtraction
within 100 to solve word problems
involving lengths that are given in the same

CC.2.MD.5 Relate addition and subtraction

Washington

Grade Level
Timing

Hanover
Evaluation

‘ Hanover Notes

appropriately. Example: If you have 2
dimes and 3 pennies, how many cents do
you have?

value.

. . . Unmatched No Match
units, e.g., by using drawings (such as
drawings of rulers) and equations with a
symbol for the unknown number to
represent the problem.
CC.2.MD.6 Relate addition and subtraction
to length. Represent whole numbers as
leggths from 0 on a nu.mber line dlagr?rn WA.1.2.C Represent addition and subtraction on the Partial Weak link between
with equally spaced points corresponding . Early length and the number
number line. ’ Match .
to the numbers 0, 1, 2, ... , and represent line.
whole-number sums and differences within
100 on a number line diagram.
WA.23.E Use both analog and digital clocks to tell
time to the minute.
CC.2MD.7 Work with time and money. | WA.2.2.H Name each standard U.S. coin, write its
Tell and write time from analog and digital | value using the § sign and the ¢ sign, and name Composite
. : .. . . On Schedule
clocks to the nearest five minutes, using | combinations of other coins with the same total Match
a.m. and p.m. value.
WA.2.2.I Determine the value of a collection of coins
totaling less than $1.00.
CC.2.MD.8 Work with time and money.
Solve worq P roble.rns involving dgllar b1.115, WA.2.2.H Name each standard U.S. coin, write its
quarters, dimes, nickels, and pennies, using value using the $§ sign and the ¢ sign, and name Simple
3 (dollars) “and ¢ (cents) symbols combinations of other coins with the same total On Schedule Match
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Generate measurement data by measuring
lengths of several objects to the neatest

CC.2MD.9 Represent and interpret data.

Washington

Grade Level

Timing

Hanover
Evaluation

HANOVER RESEARCH AUGUST 2010

Hanover Notes

WA standard includes
collection and

whole unit, or by making repeated | WA.2.4.B* Collect, organize, represent, and interpret On Schedule Partial organization of data in
measurements of the same object. Show | data in bar graphs and picture graphs. Match graphs, but does not
the measurements by making a line plot, link to measurements
where the horizontal scale is marked off in of length.
whole-number units.
CC.2.MD.10 Represent and interpret data.
Draw a picture graph and a bar graph (with
single-unit scale) to represent a data set . . .
wi ti up to four categ(r))ries. Solve simple ;WA..ZA.B* Collect, organize, represent, and interpret On Schedule Simple
ata in bar graphs and picture graphs. Match
put-together, take-apart, and compare
problems using information presented in a
bar graph.
CC.2.G.1 Reason with shapes and their
attributes. Recognize and draw shapes
having specified attributes, such as a given No standard for
number of angles or a given number of | WA.2.4.A* Solve problems involving properties of o Partial drawing shapes based
. . . . n Schedule .
equal faces. Identify triangles, | two- and three-dimensional figures. Match on a given set of
quadrilaterals, pentagons, hexagons, and attributes.
cubes. (Sizes are compatred directly or
visually, not compared by measuring.)
CC.2.G.2 Reason with shapes and their Explanatory Notes
attributes. Partition a rectangle into rows | WA.2.4.A* Solve problems involving properties of Simple touch on problem-
. . . On Schedule . .
and columns of same-size squares and | two- and three-dimensional figures. Match solving using the

count to find the total number of them.

partitioning of shapes.
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Hanover

Grade Level
Common Core .
Evaluation

Timing

‘ Hanover Notes

Washington

attributes. Partition circles and rectangles
into two, three, or four equal shares,
describe the shares using the words halves,

CC.2.G.3 Reason with shapes and their

Explanatory Notes

are partitioned into equal shares of §
objects each. For example, describe a
context in which a number of shares or a
number of groups can be expressed as 56 =

8.

emphasis on division gives students a complete set of
tools for adding, subtracting, multiplying, and
dividing whole numbers-basic skills for everyday life
and further study of mathematics.

WA.5.1.F Solve single- and multi-step word
problems involving multi-digit division and verify the
solutions.

« . . . . i
thirds, half of, a third of, etc., and describe WA.2.4.A Solv§ prol?lems involving properties of On Schedule Simple touch on pFoblern
. two- and three-dimensional figures. Match solving using the
the whole as two halves, three thirds, four rtitionine of <h
fourths. Recognize that equal shares of parttioning ot shapes.
identical wholes need not have the same
shape.
CC.3.0A.1 Represent and solve problems WA328 Repre§ent d1v151(?n as equal - sharing,
. . L. . repeated subtraction, equal jumps on the number
involving multiplication and division. | .. . .
line, and formation of equal groups of objects, and
Interpret products of whole numbers, e.g., . .
. connect each representation to the related equation. .
interpret 5 X 7 as the total number of Composite
. . . On Schedule
objects in 5 groups of 7 objects each. For T Match
. . . WA.3.2.A Represent multiplication as repeated
example, describe a context in which a total y . .
. addition, arrays, counting by multiples, and equal
number of objects can be expressed as 5 X | . .
- jumps on the number line, and connect each
' representation to the related equation.
WA.3.2B Represent division as equal sharing,
repeated subtraction, equal jumps on the number
line, and formation of equal groups of objects, and
CC.3.0A.2 Represent and solve problems | connect each representation to the related equation.
involving multiplication and  division.
Interpret whole-number quotients of whole | WA.5.1 Core Content: Multi-digit division: Students
numbers, e.g., interpret 56 = 8 as the | learn efficient ways to divide whole numbers. They
number of objects in each share when 56 | apply what they know about division to solve
objects are partitioned equally into 8 shares, | problems, using estimation and mental math skills to Partiallv Lat Composite
or as a number of shares when 56 objects | decide whether their results are reasonable. This yate Match
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CC.3.0A.3 Represent and solve problems
involving multiplication and division. 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.

Washington

WA.3.2.A  Represent multiplication repeated
addition, arrays, counting by multiples, and equal
jumps on the number line, and connect each
representation to the related equation.

as

WA.3.2B Represent division as equal sharing,
repeated subtraction, equal jumps on the number
line, and formation of equal groups of objects, and
connect each representation to the related equation.

Grade Level

Timing

On Schedule

Hanover
Evaluation

Composite
Match

Hanover Notes

Score ‘

CC.3.0A.4 Represent and solve problems
involving multiplication and division.
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?2=48 5=_ +3 6X6=">.

WA.3.2.C Determine products,
missing factors using the inverse
between multiplication and division.

quotients, and
relationship

On Schedule

Simple
Match

CC.3.0A5 Understand properties of
multiplication and the relationship between
multiplication ~ and  division.  Apply
properties of operations as strategies to
multiply and divide. Examples: If 6 X 4 =
24 is known, then 4 X 6 = 24 is also
known.  (Commutative  property  of
multiplication.) 3 X 5 X 2 can be found by
3%X5=15then 15X 2=30,0rby5 X 2=
10 then 3 X 10 = 30. (Associative property
of multiplication.) Knowing that 8 X 5 =
40 and 8 X 2 = 16, one can find 8 X 7 as 8
XG5+2)=08X%X5+@8x2)=40+16=
56. (Distributive property.) (Students need

not use formal terms for these properties.)

WA.3.2.C Determine products, quotients, and
missing factors using the inverse relationship
between multiplication and division.

On Schedule

Simple
Match
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Common Core Washington Grac.le .Level Hanov.e § Hanover Notes Score ‘
Timing Evaluation
CC.3.0A.6 Understand properties of
multiplication and the relationship between
multiplication and division. Understand | WA.3.2.C Determine products, quotients, and .
. i . . . . Simple
division as an unknown-factor problem. | missing factors using the inverse relationship | On Schedule Match 3
For example, divide 32 + 8 by finding the | between multiplication and division. ¢
number that makes 32 when multiplied by
8.
Explanatory Notes for
WA.3.2.D Apply and explain strategies to compute WA.3.2.D. explain use
CC.3.0A.7 Multiply and divide within 100. | multiplication facts to 10 X 10 and the related of ‘relationship
Fluently multiply and divide within 100, | division facts. between multiplication
using strategies such as the relationship Partial and division.” WA 3.2.E
between multiplication and division (e.g., | WA.3.2.E Quickly recall those multiplication facts for Partiallv Lat Composit explains in its 5
knowing that 8 X 5 = 40, one knows 40 =5 | which one factor is 1, 2, 5, or 10 and the related artlally Late OM Iioh ¢ Explanatory notes that
= 8) or properties of operations. By the | division facts. ate learning all
end of Grade 3, know from memory all multiplication facts is
products of one-digit numbers. WA.4.1.A Quickly recall multiplication facts through encouraged but not
10 X 10 and the related division facts. required - this is the
main departure.
CC.3.0A.8 Solve problems involving the
four operations, an.d identify and explain WA.3.2F Solve and create word problems that
patterns in arithmetic. Solve two-step word T L .
. . match multiplication or division equations.
problems using the four operations.
Rq:vresent these prqblems usIng Cquations |y, x 30 H  Solve single- and multi-step word
with a letter standing for the unknown . . T . S
. problems involving multiplication and division and No explicit mixing of
quantity. Assess the reasonableness of . . . S .2
. . verify the solutions. Partial multiplication, division,
answers using mental computation and . . ..
dmation  strateeics includine roundin Partially Early | Composite addition, and 2
esumation Strategles Including rounding: | a1 o A Copy, extend, describe, and create simple Match subtraction in the word
(This standard is limited to problems posed repetitive patterns coblems
with whole numbers and having whole- pettive p : p ’
netlhEr FESWER, e .should sy WA.3.1.E Solve single- and multi-step word
how to perform operations in the . . . .
. problems involving addition and subtraction of
conventional order when there are no . .
. . whole numbers and verify the solutions.
parentheses to specify a particular order
(Otder of Operations).)
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four operations, and identify and explain
patterns in arithmetic. 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.

CC.3.0A.9 Solve problems involving the

Washington

Grade Level

Timing

Unmatched

Hanover
Evaluation

No Match

‘ Hanover Notes

Score ‘

CC.3.NBT.1 Use place value understanding
and properties of operations to perform
multi-digit arithmetic. Use place value
understanding to round whole numbers to
the nearest 10 or 100.

WA.3.1.B Round whole numbers through 10,000 to
the nearest ten, hundred, and thousand.

WA.3.1.C Fluently and accurately add and subtract
whole numbers using the standard regrouping
algorithms.

On Schedule

Composite
Match

CC.3.NBT.2 Use place value understanding
and properties of operations to perform
multi-digit arithmetic. 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. (A range
of algorithms may be used.)

WA.3.1.C Fluently and accurately add and subtract
whole numbers using the standard regrouping
algorithms.

On Schedule

Partial
Match

The WA standard does
not stipulate the need
for fluency up to 1,000.

CC.3.NBT.3 Use place value understanding
and properties of operations to perform
multi-digit arithmetic. Multiply one-digit
whole numbers by multiples of 10 in the
range 10-90 (e.g., 9 X 80, 5 X 60) using
strategies based on place value and
properties of operations. (A range of
algorithms may be used.)

WA.3.2.E Quickly recall those multiplication facts for
which one factor is 1, 2, 5, or 10 and the related
division facts.

On Schedule

Simple
Match
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Grade Level
Common Core .
Evaluation

Timing Scose |

‘ Hanover Notes

Washington

CC3NF.1 Develop understanding of
fractions as numbers. Understand a fraction
1/b as the quantity formed by 1 patt when
a whole is partitioned into b equal parts;

WA.3.3.A  Represent  fractions  that  have

number 1/b on the number line. (Grade 3
expectations in this domain are limited to
fractions with denominators 2, 3, 4, 6, and

8)

understand a fraction a/b as the quantity denominators of 2, 3, 4, 5, 6, 8, 9,. 10, and 12 as parts On Schedule Simple 3
formed by a parts of size 1/b. (Grade 3 of a whole, parts of a set, and points on the number Match
expectations in this domain are limited to fine.
fractions with denominators 2, 3, 4, 6, and
8.)
WA.3.3.B Compare and order fractions that have
denominators of 2, 3,4, 5,6, 8,9, 10, and 12.
Eféfi.oan:fs n?ﬂigiospUnlér::;S;znjl; fctiootf WA.3.3 Core Content: Fraction concepts: Students
) . learn about fractions and how they are used. Students
as a number on the number line; represent . . . . Explanatory notes
. . . deepen their understanding of fractions by Composite .
fractions on a number line diagram. (Grade . . . On Schedule introduce the concept 3
3 expectations in this domain ate limited to comparing and — ordering  fractions and by Match of a number line
fractions with denominators 2. 3. 4. 6. and representing them in different ways. With a solid '
3 ; cHons w CROMINALOLS 2, 2, %, 0, 2 knowledge of fractions as numbers, students are
’ prepared to be successful when they add, subtract,
multiply, and divide fractions to solve problems in
later grades.
CC.3.NF.2a Represent a fraction 1/b on a
Flumber line diagram by defining the Although the WA
interval from O to 1 as the whole and candard does mention
partitioning it into b equal parts. Recognize s an jnb rOEZ i; tho
that each part has size 1/b and that the | WA.3.3.C Represent and identify equivalent fractions On Schedul Partial 2 uE elanate ¢ 5
endpoint of the part based at 0 locates the | with denominators of 2, 3,4, 5,6, 8,9, 10, and 12. cheduie Match *p oty

Comments, it lacks the
specificity of the

common core standard.
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Washington

Grade Level
Timing

Hanover
Evaluation

‘ Hanover Notes

Score ‘

number line diagram by marking off a . ﬁ(liﬂqr(zluﬁh th;viﬁ 0
lengths 1/b from 0. Recognize that the S:nuinberolcirsle ifl thz
resulting intetval has size a/b and that its | WA.3.3.C Represent and identify equivalent fractions On Schedule Partial Explanato 5
endpoint locates the number a/b on the | with denominators of 2, 3, 4, 5, 6, 8, 9, 10, and 12. ¢ Match Xpranatory
. . . . Comments, it lacks the
number line. (Grade 3 expectations in this specificiey of the
domain ate limited to fractions with mrlzl o try candard
denominators 2, 3, 4, 6, and 8.) common core stancard.
EC'Z'I\;F'S r{):gk;p Eunilc;:lstand;n% nOf WA.3.3.B Compare and order fractions that have
ACtions as NUMDBErs. BN CqUIVAIENCe | g o inators of 2, 3, 4, 5, 6, 8, 9, 10, and 12.
of fractions in special cases, and compare .
fractions by reasoning about their size On Schedule Composite 3
. . . . " | WA33.D Solve single- and multi-step word Match
(Grade 3 expectations in this domain are . . . .
.. . . . problems involving comparison of fractions and
limited to fractions with denominators 2, 3, . .
4,6, and 8) verify the solutions.
CC.3.NF.3a Understand two fractions as | WA.3.3.B Compare and order fractions that have
equivalent (equal) if they are the same size, | denominators of 2, 3, 4, 5, 6, 8, 9, 10, and 12. WA standard does not
or the same point on a number line. (Grade Partiallv Lat Composite emphasize equivalent 3
3 expectations in this domain are limited to | WA.4.2.E Compare and order decimals and fractions yLake Match fractions on number
fractions with denominators 2, 3, 4, 6, and | (including mixed numbers) on the number line, in line until Grade 4.
8.) lists, and with the symbols <, >, or =.
CC.3.NF.3b Recognize and generate simple
equivalent fractions (e.g., 1/2 = 2/4,4/6 =
2/ 3? , Explain - why . the f.racnons A€ | WA42F Write a fraction equivalent to a given Simple This comes a grade
equivalent, e.g., by using a visual fraction . Late 3
. . .| fraction. Match level late.
model. (Grade 3 expectations in this
domain ate limited to fractions with
denominators 2, 3, 4, 6, and 8.)
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Grade Level Hanover

Common Core Washington . . . Hanover Notes Score ‘
Timing Evaluation

CC.3.NF.3c 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 Unmatched No Match
point of a number line diagram. (Grade 3
expectations in this domain are limited to
fractions with denominators 2, 3, 4, 6, and
8.)

CC.3.NF.3d Compare two fractions with
the same numerator or the same
denominator, by reasoning about their size,
Recognize that valid comparisons rely on
the two fractions referring 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. (Grade 3 expectations in this
domain are limited to fractions with
denominators 2, 3, 4, 6, and 8.)

WA.3.3.B Compare and order fractions that have Simple
denominators of 2, 3,4, 5,6, 8,9, 10, and 12. On Schedule Match
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Hanover
Common Core Hanover Notes

Evaluation

Washington

Grade Level

Timing

CC3.MD.1 Solve problems involving
measurement and estimation of intervals of
time, liquid volumes, and masses of objects.
Tell and write time to the nearest minute
and measure time intervals in minutes.
Solve word problems involving addition
and subtraction of time intervals in
minutes, e.g., by representing the problem
on a number line diagram.

WA.4.4.C* Estimate and determine elapsed time

using a calendar, a digital clock, and an analog clock.

WA.4.4B* Solve single- and multi-step problems
involving familiar unit conversions, including time,
within either the U.S. customary or metric system.

WA.4.1 Core Content: Multi-digit multiplication:
Students learn basic multiplication facts and efficient
procedures for multiplying two- and three-digit
numbers. They explore the relationship between
multiplication and division as they learn related
division and multiplication facts in the same fact
family. These skills, along with mental math and
estimation, allow students to solve problems that call
for multiplication. Building on an understanding of
how multiplication and division relate to each other,
students prepare to learn efficient procedures for
division, which will be developed in fifth grade.
Multiplication of whole numbers is not only a basic
skill, it is also closely connected to Core Content of
area in this grade level, and this connection reinforces
understanding of both concepts. Multiplication is
also central to students’ study of many other topics in
mathematics across the grades, including fractions,
volume, and algebra.

WA.3.5.C* Estimate, measure, and compare weight
and mass using appropriate-sized U.S. customary and
metric units.

WA.2.3.D Describe the relative size among minutes,
hours, days, weeks, months, and years.

Partially Late

Partial
Composite
Match

There are no real

excellent matches for
this standard, although
the above touch on
similar areas.
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Hanover Notes

Hanover ‘

. Score
Evaluation ‘

Common Core Washington

Grade Level

Timing

CC3.MD.2 Solve problems
measurement and estimation of intervals of
time, liquid volumes, and masses of objects.
Measure and estimate liquid volumes and
masses of objects using standard units of
grams (g), kilograms (kg), and liters (I).
(Excludes compound units such as cm”3
and finding the geometric volume of a
container.) Add, subtract, multiply, or
divide to solve one-step word problems
involving masses or volumes that are given
in the same units, e.g., by using drawings
(such as a beaker with a measurement scale)

involving

to represent the problem. (Excludes
multiplicative comparison  problems
(problems involving notions of “times as
much.”)

WA.4.4.C* Estimate and determine elapsed time
using a calendar, a digital clock, and an analog clock.

WA.4.4B* Solve single- and multi-step problems
involving familiar unit conversions, including time,
within either the U.S. customary or metric system.

WA.3.5.C* Estimate, measure, and compare weight
and mass using appropriate-sized U.S. customary and
metric units.

WA.4.1 Core Content: Multi-digit multiplication:
Students learn basic multiplication facts and efficient
procedures for multiplying two- and three-digit
numbers. They explore the relationship between
multiplication and division as they learn related
division and multiplication facts in the same fact
family. These skills, along with mental math and
estimation, allow students to solve problems that call
for multiplication. Building on an understanding of
how multiplication and division relate to each other,
students prepare to learn efficient procedures for
division, which will be developed in fifth grade.
Multiplication of whole numbers is not only a basic
skill, it is also closely connected to Core Content of
area in this grade level, and this connection reinforces
understanding of both concepts. Multiplication is
also central to students’ study of many other topics in
mathematics across the grades, including fractions,
volume, and algebra.

Partially Late

Partial
Composite
Match

There are no real

excellent matches for
this standatd, although
the above touch on
similar areas.
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Common Core

Draw a scaled picture graph and a scaled
bat graph to represent a data set with
several categoties. Solve one- and two-step
“how many more” and “how many less”
problems using information presented in
scaled bar graphs. For example, draw a bar
graph in which each square in the bar graph
might represent 5 pets.

CC.3.MD.3 Represent and interpret data.

Washington

WA.3.5.E* Construct and analyze pictographs,
frequency tables, line plots, and bar graphs.

Grade Level
Timing

On Schedule

Hanover
Evaluation

Simple
Match

Hanover Notes Score ‘

CC.3.MD.4 Represent and interpret data.
Generate measurement data by measuring
lengths using rulers marked with halves and
fourths of an inch. Show the data by
making a line plot, where the horizontal
scale is marked off in appropriate units—
whole numbers, halves, or quarters.

WA.3.5.E* Construct and analyze pictographs,
frequency tables, line plots, and bar graphs.

On Schedule

Partial
Match

The WA standard is
missing the element of
generating the
measurement data.

CC3.MD.5 Geometric  measurement:
understand concepts of area and relate area
to multiplication and to addition.
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 which can be covered
without gaps or overlaps by n unit squares
is said to have an area of n square units.

WA.4.3.B Determine the approximate atea of a figure
using square units.

ILaiie

Simple
Match

Comes a grade level
late.
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Hanover

. Hanover Notes
Evaluation

Common Core Washington

Grade Level

Timing

CC.3MD.6  Geometric  measurement:
understand concepts of area and relate area

WA.4.3.B Determine the approximate area of a figure
using square units.

WA.4.3 Core Content: Concept of area: Students
learn how to find the area of a rectangle as a basis for
later work with areas of other geometric figures. They
select appropriate units, tools, and strategies,

be found by multiplying the side lengths.

formulas work.

to multiplication and to addition. Measure | . . Composite Comes a grade level
. . including formulas, and use them to solve problems Late
areas by counting unit squares (square cm, | . . . . Match late.
. involving perimeter and area. Solving such problems
square m, square in, square ft, and . . . .
. . . helps students develop spatial skills, which are critical
improvised units). . . . .
for dealing with a wide range of geometric concepts.
The study of area is closely connected to Core
Content on multiplication, and connections between
these concepts should be emphasized whenever
possible.
WA.4.3 Core Content: Concept of area: Students
learn how to find the area of a rectangle as a basis for
later work with areas of other geometric figures. They
CCAMD.7 Geometric  measurement: §elect _ appropriate  units, tools, and strategies,
including formulas, and use them to solve problems
understand concepts of area and relate area | . . . . .
T . involving perimeter and area. Solving such problems Simple Comes a grade level
to multiplication and to addition. Relate . . . iy Late
. . helps students develop spatial skills, which are critical Match late.
area to the operations of multiplication and . . . .
iy for dealing with a wide range of geometric concepts.
addition. .
The study of area is closely connected to Core
Content on multiplication, and connections between
these concepts should be emphasized whenever
possible.
CC.3.MD.7a Find th‘e area of re.ct.ang.le WA.4.3.C Determine the perimeter and area of a .
with whole-number side lengths by tiling it, cectanole usine formulas. and exolain why the Late Simple Comes a grade level
and show that the area is the same as would g using R P W Match late.
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. Grade Level Hanover
Common Core Washington Hanover Notes

Timing Evaluation

CC.3.MD.7b Multiply side lengths to find
areas of rectangles with whole-number side
lengths in the context of solving real wotld
and mathematical problems, and represent
whole-number products as rectangular
areas in mathematical reasoning.
CC3.MD.7c 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.
CC.3.MD.7d Recognize area as additive.
Find areas of rectilinear figures by
decomposing them into non-overlapping | WA.4.3.D Determine the areas of figures that can be Late Simple Comes a grade level
rectangles and adding the areas of the non- | broken down into rectangles. Match late.
overlapping patts, applying this technique
to solve real world problems.

WA.43.F Solve single- and multi-step word
problems involving perimeters and areas of Late
rectangles and verify the solutions.

Simple Comes a grade level
Match late.

Unmatched No Match
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Common Core

CC.3.MD.8  Geometric  measurement:
recognize perimeter as an attribute of plane
figures and distinguish between linear and
area measures. Solve real world and
mathematical problems involving
perimeters of polygons, including finding
the perimeter given the side lengths, finding
an unknown side length, and exhibiting
rectangles with the same perimeter and
different area or with the same area and
different perimeter.

Washington

WA.3.4 Core Content: Geometry: Students learn
about lines and use lines, line segments, and right
angles as they work with quadrilaterals. Students
connect this geometric work to numbers, operations,
and measurement as they determine simple
perimeters in ways they will use when calculating
perimeters of more complex figures in later grades.

WA.3.4D Measure and calculate perimeters of
quadrilaterals.

WA.34.E Solve single- and multi-step word
problems involving perimeters of quadrilaterals and
verify the solutions.

WA.43 Core Content: Concept of area: Students
learn how to find the area of a rectangle as a basis for
later work with areas of other geometric figures. They
select appropriate units, tools, and strategies,
including formulas, and use them to solve problems
involving perimeter and area. Solving such problems
helps students develop spatial skills, which are critical
for dealing with a wide range of geometric concepts.
The study of area is closely connected to Core
Content on multiplication, and connections between
these concepts should be emphasized whenever
possible.

WA.4.3.E Demonstrate that rectangles with the same
different perimeters, and that
rectangles with the same perimeter can have different
areas.

area can have

Grade Level
Timing

Partially Late

Hanover
Evaluation

Composite
Match

Hanover Notes

The Link with area is
probably a grade level
late.
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attributes. Understand that shapes in
different categories (e.g., thombuses,
rectangles, and others) may shate attributes
(e.g., having four sides), and that the shared
attributes can define a larger category (e.g.,
quadrilaterals).  Recognize  rhombuses,
rectangles, and squares as examples of
quadrilaterals, and draw examples of
quadrilaterals that do not belong to any of
these subcategories.

CC.3.G.1 Reason with shapes and their

Washington

WA.3.4.C Identify and describe special types of
quadrilaterals.

Grade Level
Timing

On Schedule

Hanover
Evaluation

Simple
Match

‘ Hanover Notes

Score ‘

CC.3.G.2 Reason with shapes and their
attributes. Partition shapes into parts with
equal areas. Express the area of each part as
a unit fraction of the whole. For example,
partition a shape into 4 parts with equal
area, and describe the area of each part is
1/4 of the area of the shape.

Unmatched

No Match

CC.4.0A.1 Use the four operations with
whole numbers to solve problems.
Interpret a multiplication equation as a
comparison, e.g., interpret 35 =5 x 7 as a
statement that 35 is 5 times as many as 7
and 7 times as many as 5. Represent verbal
statements of multiplicative compatisons as
multiplication equations.

Unmatched

No Match

CC.4.0A.2 Use the four operations with
whole numbers to solve problems. Multiply
or divide to solve word problems involving
multiplicative compatison, e.g., by using
drawings and equations with a symbol for
the unknown number to represent the
problem,  distinguishing  multiplicative
comparison from additive comparison.

WA.4.1.I Solve single- and multi-step word problems
involving multi-digit multiplication and verify the
solutions.

WA.4.1] Solve single- and multi-step word problems
involving division and verify the solutions.

WA.4.4.A* Represent an unknown quantity in simple
expressions, equations, and inequalities using letters,
boxes, and other symbols.

On Schedule

Partial
Composite
Match

The WA standards do
not incorporate the use
of all four operations
or ‘distinguishing
multiplicative
comparison from
additive comparison.’
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CC.4.0A.3 Use the four operations with
whole numbers to solve problems. Solve
multistep word problems posed with whole

Washington

WA.4.1.I Solve single- and multi-step word problems

involving multi-digit multiplication and verify the
solutions.

WA.4.1] Solve single- and multi-step word problems
involving division and verify the solutions.

Grade Level

Timing

Hanover

Evaluation

Hanover Notes

1-100 is a multiple of a given one-digit
number. Determine whether a given whole
number in the range 1-100 is prime or
composite.

operations, and graphing to describe and compare
data sets for increasingly complex situations they may
encounter in other school subjects and in their lives.

WA.5.5.A% Classify numbers as prime or composite.

numbers and  having  whole-number
answers using the four operations, | WA.4.1.H Estimate products to approximate It is unclear whether
including problems in which remainders | solutions to problems and determine reasonableness Parti Composite remainders are
. artially Late .
must be interpreted. Represent these | of answers. Match encountered in the
problems using equations with a letter fourth grade.
standing for the unknown quantity. Assess | WA.4.4.A* Represent an unknown quantity in simple
the reasonableness of answers using mental | expressions, equations, and inequalities using letters,
computation and estimation strategies | boxes, and other symbols.
including rounding.
WA.5.1.C Fluently and accurately divide up to a four-
digit number by one- or two-digit divisors using the
standard long-division algorithm.
CCA.OA4 Gain familiarity with factors WA.4.1.B Identify factors and multiples of a number.
and multiples. F md all factor pairs for a | ya 5 5% Additional Key Content: Students extend
whole . number in  the range 1_.100' their work with common factors and common
Recogn ize that a WhOIC number Is a multiples as they deal with prime numbers. Students .
multiple of‘each of its factors.. Determine | . icnd  and  reinforce their use of numbers, | Partially Late Composite
whether a given whole number in the range ’ Match
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Common Core Washington Gr;cil;;zfel EI;I;I;(;:iecfn ‘ Hanover Notes Score ‘
CC.4.0A.5 Generate and analyze patterns.
Generate a number or shape pattern that
follows a given rule. Identify apparent
features of the pattern that were not | WA.1.2I Recognize, extend, and create number Smn:g:z: jéig:i;ly the
explicit in the rule itself. For example, given | patterns. Partial £ oatt bgt
the rule “Add 3” and the starting number 1, Early Composite lzzco ngneérfls’at:erzs 1
generate terms in the resulting sequence | WA.1.1.I Classify a number as odd or even and Match at fourth a df level of
and observe that the terms appear to | demonstrate that it is odd or even. 1}1121 gratt mv
alternate between odd and even numbers. SHape pattens.
Explain informally why the numbers will
continue to alternate in this way.
CCANBT.1  Generalize place  value WA.4.1.C Represent.r.nultlphcatlon .of a two-digit
. S number by a two-digit number with place value
understanding  for  multi-digit  whole
. . . ... | models.
numbers. Recognize that in a multi-digit
whole number,. a digit noone pla;e WA.4.1.E Compare the values represented by digits Link between division
represents ten times what it represents in | . . .
. . in whole numbers using place value. . Composite and place value does
the place to its right. For example, Partially Late . . 3
recognize that 700 + 70 = 10 by applyin Match not come in until fifth
€08 -0 = 2 DY APPYING | A 4.1.D Multiply by 10, 100, and 1,000. grade.
concepts of place value and division.
(G r'ade 4 expectations in this domain are WA.5.1.B Determine quotients for multiples of 10
limited to whole numbers less than or equal .
and 100 by applying knowledge of place value and
to 1,000,000.) . : °
properties of operations.
CC4NBT.2 Generalize place value
understanding  for  multi-digit  whole
numbers. Read and write multi-digit whole
numbers using base-ten numerals, number
names, and expanded form. Compare two .. .
multi-digit numbers based on meanings of WA'4'1'E Compare .the values represented by digits On Schedule Simple 3
.o . _ in whole numbers using place value. Match
the digits in each place, using >, =, and <
symbols to tecord the results of
comparisons. (Grade 4 expectations in this
domain are limited to whole numbers less
than or equal to 1,000,000.)
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Common Core Washington Gr;cil;;egvel EI;I;I;(;:iecfn ‘ Hanover Notes Score ‘
CCA4ANBT.3  Generalize place value
understanding  for  multi-digit  whole
numbers. Use place value understanding to |\ 5 1 5 Round whole numbers through 10,000 to Simple
round multi-digit whole numbers to any © Early 3
place. (Grade 4 expectations in this domain the nearest ten, hundred, and thousand. ’ Match
are limited to whole numbers less than or
equal to 1,000,000.)
WA.3.1 Core Content: Addition, subtraction, and
. place value: Students solidify and formalize important
CE#'TBT':;USC Elace Zazle untderstarr}dir;f concepts and skills related to addition and
:ultil-) diOPte aiisth(r)net(i)fe ;136115 d Oalzl(ej c;n d subtraction. In particular, students extend critical
subtractgim alti-dieit .hole nurﬁbers usine | CORCEPES of the base ten number system to include
st wh & large numbers, they formalize procedures for adding ; Composite .
the standard algorithm. (Grade 4 . ’ Early Composite Match. 3
N and subtracting large numbers, and they apply these ’ Match
whole numbers less than or equal to procedures in new contexts.
111,5(32210)’000. A range of algorithms may be WA.3.1.C Fluently and accurately add and subtract
: whole numbers using the standard regrouping
algorithms.
CC.4.NBT.5 Use place value understanding
and properties of operations to perform
multi-digit arithmetic. Multiply a whole WA.4.1.F goes only to
number of up to four digits by a one-digit . three digits, rather than
; 2. | WA4.1.F Fluently and accurately multiply up to a L
whole number, and multiply two two-digit L - the four digits in the
. . three-digit number by one- and two-digit numbers .
numbers, using strategies based on place usine the standard multiplication aleorithm Partial common core.
value and the properties of operations. & P 8 ' On Schedule | Composite | WA.4.1.G. incorporates 1
Ilhilr?trate atrildn eiplatmn ther c;;.iculatuzlrz1 /b}; WA41.G Mentally multiply two-digit numbers by Match asperct’s czrfn tuliz c;)ntl\l;lon
using equations, rectangular a ays, anA/ O humbers through 10 and by multiples of 10. cores by o
area models. (Grade 4 expectations in this two-digit numbers’ but
domain are limited to whole numbers less in a limited respect.
than or equal to 1,000,000. A range of
algorithms may be used.)
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Common Core

and properties of operations to perform
multi-digit arithmetic. Find whole-number
quotients and remainders with up to fout-
digit dividends and one-digit divisors, using

CC.4.NBT.6 Use place value understanding

Washington

WA.5.1.A Represent multi-digit division using place
value models and connect the representation to the
related equation.

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

same size. Use this principle to recognize
and generate equivalent fractions. (Grade 4
expectations in this domain ate limited to
fractions with denominators 2, 3, 4, 5, 6, 8,
10, 12, and 100.)

with place value models, fraction equivalents, and the
number line.

strategies based on place value, the

properties of operations, and/or the | WA.5.1.B Determine quotients for multiples of 10 Composite Composite Match.
relationship between multiplication and | and 100 by applying knowledge of place value and Late M:ﬁcch Comes a grade level
division.  Illustrate and explain the | properties of operations. late.
calculation by using equations, rectangular

arrays, and/or area models. (Grade 4 | WA.5.1.C Fluently and accurately divide up to a fout-

expectations in this domain are limited to | digit number by one- or two-digit divisors using the

whole numbers less than or equal to | standard long-division algorithm.

1,000,000. A range of algorithms may be

used.)

CCA4NF.1 Extend understanding of

fraction equivalence and ordering. Explain

why a fraction a/b is equivalent to a

fraction (n X a)/(n X b) by using visual | WA.4.2.F Write a fracton equivalent to a given

fraction models, with attention to how the | fraction.

number and size of the parts differ even On Schedule Composite

though the two fractions themselves are the | WA.4.2.A Represent decimals through hundredths Match
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Common Core Washington Grac.le .Level Hanov.e f Hanover Notes Score ‘
Timing Evaluation
CC4NF.2 Extend understanding of
fraction  equivalence and  ordering.
Compare two fractions with different
numerators and different denominators,
e.g., by creating common denominators or
LI, e by comparing to | WA42E Compare and order decimals and fractions
benchmark fraction such as 1/2. Recognize | . . . . .
. . (including mixed numbers) on the number line, in .
that comparisons are valid only when the | . _ Composite
. lists, and with the symbols <, >, or =. On Schedule 3
two fractions refer to the same whole. Match
Record the results of comparisons with L . .
sl =, =, @@ <, ol Jisdly dhe WA.4.2.G Simplify fractions using common factors.
conclusions, e.g., by using a visual fraction
model. (Grade 4 expectations in this
domain are limited to fractions with
denominators 2, 3, 4, 5, 6, 8, 10, 12, and
100.)
CC4NF.3 Build fractions from unit
fractions by applying and extending
previous understandings of operations on
whole numbers. Understand a fraction a/b
with a > 1 as a sum of fractions 1/b. Unmatched INfo At
(Grade 4 expectations in this domain are
limited to fractions with denominators 2, 3,
4,5,6,8,10,12, and 100.)
WA.2.4.E* Interpret a fraction as a number of equal
parts of a whole or a set.
WA.5.2 Core Content: Addition and subtraction of
CC.4.NF.32 Understand addition and | fractions and decimals: Students extend their . Understanding of
. . L. . . Partial .
subtraction of fractions as joining and | knowledge about adding and subtracting whole . . fractions as parts of a
. . . ; Partially Late | Composite 2
separating parts referring to the same | number to learning procedures for adding and Match whole not related to
whole. subtracting fractions and decimals. Students apply addition/subtraction.
these procedures, along with mental math and
estimation, to solve a wide range of problems that
involve more of the types of numbers students see in
other school subjects and in their lives.
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Common Core

sum of fractions with the
denominator in more than one way,
recording each decomposition by an

same

CC.4.NF.3b Decompose a fraction into a

Washington

Grade Level
Timing

Hanover
Evaluation

‘ Hanover Notes

multiply a fraction by a whole number.
(Grade 4 expectations in this domain are
limited to fractions with denominators 2, 3,
4,5, 6,8, 10, 12, and 100.)

to the related equation.

. . .. Unmatched No Match
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
;21/8=14+1+1/8=8/8+8/8+1/8.
WA.4.2.C Convert a mixed number to a fraction and
CCANF3c Add and subtract mixed | Vi€ Versa, and visually represent the number.
nurnb_ers with hke. denominators, &8 by WA.5.2.E Fluently and accurately add and subtract . .
replacing each mixed number with an . . . . . Addition/Subtraction
. . . fractions, including mixed numbers. . Composite .
equivalent fraction, and/or by using Partially Late Match of mixed numbers
properties of  operations ‘ .and the WIABAA Regsesent: addhien rdl Sikimeten of come a grade level late.
relationship ~ between  addition  and . . . .
. fractions and mixed numbers using visual and
subtraction. . .
numerical models, and connect the representation to
the related equation.
CC4NF3d Solve word  problems
involving addition and subtraction of | WA.5.2.H Solve single- and multi-step word
fractions referring to the same whole and | problems involving addition and subtraction of Lat Simple Comes a grade level
having like denominators, e.g., by using | whole numbers, fractions (including mixed numbers), ae Match late.
visual fraction models and equations to | and decimals, and verify the solutions.
represent the problem.
CC4NF.4 Build fractions from unit
fractions by applying and extending
previous understandings of op Crations on| w618 Represent multiplication and division of . .
whole numbers. Apply and extend previous . . . . . WA late in introducing
. RTI nonnegative fractions and decimals using area models Simple L
understandings  of  multiplication  to . . Late multiplication to
and the number line, and connect each representation Match

fractions.
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Hanover

. Hanover Notes
Evaluation

Common Core Grade Level

Washington

Timing

CC.4.NF.4a Understand a fraction a/b as a
multiple of 1/b. For example, use a visual

WA.6.1.B Represent multiplication and division of

WA late in introducing

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?

decimals and verify the solutions.

fraction model to represent 5/4 as the | nonnegative fractions and decimals using area models Late Simple multinlication to

ptoduct 5 X (1/4), recording the | and the number line, and connect each representation Match ﬁ}; ctions

conclusion by the equaton 5/4 = 5 X | to the related equation. ’
(1/4).

CC.4NF.4b Understand a multple of a/b

as a multiple of 1/b, and use this L o . .
dlading (o mlid o Enafen By o WA.6.1.B Represent multiplication and division of WA is late in

“ . nonnegative fractions and decimals using area models Simple introducing

whole number. For example, use a visual . . Late T

Foion il (@ e 5 5% (2)5) 2 6 X and the number hn<?, and connect each representation Match rnulnph?atlon to
(03, st dho pode: 2 65 (o to the related equation. fractions.

general, n X (a/b) = (n X a)/b.)

CC.4.NF .4c Solve word problems involving

multiplication of a fraction by a whole

number, e.g., by using visual fraction

models and equations to  represent the WA.6.1.H Solve single- and multi-step word . WA is late introducing

problem. For example, if each person at a roblems involving operations with fractions and Late Simple multiplication to

patty will eat 3/8 of a pound of roast beef, p ) & op ) ) Match p

fractions.
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Common Core

CC.4.NF.5 Understand decimal notation
for fractions, and compare decimal
fractions. Express a fraction with
denominator 10 as an equivalent fraction
with denominator 100, and wuse this
technique to add two fractions with
respective denominators 10 and 100. For
example, express 3/10 as 30/100 and add

Washington

WA.4.2F Write a fraction equivalent to a given
fraction.

Grade Level
Timing

Hanover
Evaluation

‘ Hanover Notes

Score ‘

number line diagram. (Grade 4 expectations
in this domain are limited to fractions with
denominators 2, 3, 4, 5, 6, 8, 10, 12, and
100.)

common factors and common multiples as
preparation for learning procedures for fraction
operations in grades five and six. When they are
comfortable with and knowledgeable about fractions,
students are likely to be successful with the
challenging skills of learning how to add, subtract,

multiply, and divide fractions.

3/10 + 4/100 = 34/100. (Students who On Schedule Composite 3
can generate equivalent fractions can . . . Match
. . . . WA.4.2.D Convert a decimal to a fraction and vice
develop strategies for adding fractions with .
: . . versa, and visually represent the number.
unlike denominators in general. But
addition and subtraction with unlike
denominators in general is not a
requirement at this grade.) (Grade 4
expectations in this domain are limited to
fractions with denominators 2, 3, 4, 5, 6, 8,
10, 12, and 100.)
WA.4.2.D Convert a decimal to a fraction and vice
versa, and visually represent the number.
CC'4'NF'6. Understand  decimal nota.tl O 1 WA.42 Core Content: Fractions, decimals, and
for fractions, and compare decimal . . .
. . . mixed numbers: Students solidify and extend their
fractions. Use decimal notation for . . . . .
. . . understanding  of  fractions (including  mixed
fractions with denominators 10 or 100. For . . o )
example, rewrite 0.62 as 62/100 ; describe a numbers) to include decimals and the relationships Composite
> ’ ’ between fractions and decimals. Students work with | On Schedule 3
length as 0.62 meters; locate 0.62 on a Match
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Hanover Notes Score ‘

Common Core Washington

Grade Level Hanover
Timing Evaluation

CC4NF.7 Understand decimal notation
for fractions, and compare decimal
fractions. Compare two decimals to
hundredths by reasoning about their size.
Recognize that compatisons comparisons
are valid only when two decimals refer to | WA.4.2.E Compare and order decimals and fractions
the same whole. Record the results of | (including mixed numbers) on the number line, in | On Schedule
comparisons with the symbols >, =, or <, | lists, and with the symbols <, >, or =.
and justify the conclusions, e.g., by using a
visual model. (Grade 4 expectations in this
domain ate limited to fractions with
denominators 2, 3, 4, 5, 6, 8, 10, 12, and
100.)

CC4.MD.1 Solve problems involving
measurement and conversion of

Simple
Match

measurements from a larger unit to a
smaller unit. Know relative sizes of
measurement units within one system of
units including km, m, cm; kg, g; 1b, oz.; 1,
ml; hr, min, sec. Within a single system of | WA.4.4.B* Solve single- and multi-step problems
measurement, express measurements in a | involving familiar unit conversions, including time, | On Schedule
larger unit in terms of a smaller unit. | within either the U.S. customary or metric system.
Record measurement equivalents in a two-
column table. For example: Know that 1 ft
is 12 times as long as 1 in. 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, 30), ....

Explanatory Notes
Simple touch on the
Match conversion of large
units to smaller units.
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. Grade Level Hanover
Common Core Washington Hanover Notes

Timing Evaluation

CC4MD.2 Solve problems involving
measurement and conversion of
measurements from a larger unit to a
smaller unit. Use the four operations to
solve word problems involving distances,
intervals of time, liquid volumes, masses of

. . . WA.4.4.B* Solve single- and multi-step problems . The WA lacks the
objects, and money, including problems | . : . ; . . . . Partial .
. . . . . involving familiar unit conversions, including time, | On Schedule detail of the common 2
involving simple fractions or decimals, and | .~ "¢ . Match
within either the U.S. customary or metric system. core standard.

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.

CC4.MD.3 Solve problems involving
measurement and conversion of
measurements from a larger unit to a
smaller unit. Apply the area and perimeter

WA.4.4.A* Represent an unknown quantity in simple
expressions, equations, and inequalities using letters,

. boxes, and other symbols. Partial WA standards lacking
formulas for rectangles in real world and .
mathematical problems. For example. find On Schedule | Composite some of the common 2
athematica® probiems. Tor exampre, WA.4.4B* Solve single- and multi-step problems Match core specifics.

the width of a rectangular room given the
area of the flooring and the length, by
viewing the area formula as a multiplication
equation with an unknown factor.
CC.4MD.4 Represent and interpret data.
Make a line plot to display a data set of
measurements in fractions of a unit (1/2,
1/4, 1/8). Solve problems involving
addition and subtraction of fractions by
using information presented in line plots.
For example, from a line plot find and
interpret the difference in length between
the longest and shortest specimens in an
insect collection.

involving familiar unit conversions, including time,
within either the U.S. customary or metric system.

Unmatched No Match
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Common Core

CC4.MD.5 Geometric  measurement:
understand concepts of angle and measure
angles. Recognize angles as geometric
shapes that are formed wherever two rays
share a common endpoint, and understand
concepts of angle measurement:
-- a. An angle is measured with reference

Washington

WA.5.3.B Identify, sketch, and measure acute, right,
and obtuse angles.

WA.3.4 Core Content: Geometry: Students learn
about lines and use lines, line segments, and right

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Basic introduction to

and subtraction problems to find unknown
angles on a diagram in real world and
mathematical problems, e.g., by using an
equation with a symbol for the unknown
angle measure.

to a circle with its center at the common . - Partial angles seems lacking,
. Sy angles as they work with quadrilaterals. Students . . . .
endpoint of the rays, by considering the | = S S - Partially Late | Composite with major aspects of
. . connect this geometric work to numbers, operations, ’
fraction of the circular arc between the ‘ . . Match the above standard not
. . and measurement as they determine simple
points where the two rays intersect the . . o . present.
circle. An anele that turns through 1/360 perimeters in ways they will use when calculating
of 2 .Circle isgca]led 2 “one degrege angle,” perimeters of more complex figures in later grades.
- >
and can be used to measure angles. | . .
b. An angle that turns through n (%ne WA.3.4.B Identify and sketch right angles.
degree angles is said to have an angle
measure of n degrees.
CC4MD.6  Geometric — measurement:
understand concepts of angle and measure . . .
P ng WA.5.3.B Identify, sketch, and measure acute, right, Simple Comes a grade level
angles. Measure angles in whole-number and obtuse anoles Late Match late
degrees using a protractor. Sketch angles of s ’
specified measure.
CC4MD.7  Geometric  measurement:
understand concepts of angle and measure
angles. Recognize angle measure as
additive. When an angle is decomposed
into non-overlapping parts, the angle . . .
. . . . . . Petrforming arithmetic
measure of the whole is the sum of the | WA.5.3.C Identify, describe, and classify triangles by Late Partial with an %es seems
angle measures of the parts. Solve addition | angle measure and number of congruent sides. Match &

lacking.
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Common Core

angles, and classify shapes by properties of
their lines and angles. Draw points, lines,

CC4.G.1 Draw and identify lines and

Washington

WA.5.3.B Identify, sketch, and measure acute, right,
and obtuse angles.

Grade Level
Timing

Hanover
Evaluation

‘ Hanover Notes

evaluate expressions with these symbols.

substitution when variables are involved.

r . Composite

ine segments, rays, angles (right, acute, Late Match

obtuse), and perpendicular and parallel | WA.5.3.C Identify, describe, and classify triangles by

lines. Identify these in two-dimensional | angle measure and number of congruent sides.

figures.

CC4.G.2 Draw and identify lines and | WA.3.4.A Identify and sketch parallel, intersecting,

angles, and classify shapes by properties of | and perpendicular lines and line segments.

their lines and angles. Classify two- . .

dimensional figures based on the presence | WA.5.3.B Identify, sketch, and measure acute, right, Parti Composite Work with Triangles
. ) artially Late comes a grade level

or absence of parallel or perpendicular | and obtuse angles. Match late

lines, or the presence or absence of angles '

of a specified size. Recognize right triangles | WA.5.3.C Identify, describe, and classify triangles by

as a category, and identify right triangles. angle measure and number of congruent sides.

CC4.G.3 Draw and identify lines and

angles, and classify shapes by properties of

their lines and angles. Recognize a line of

symmetry for a two-dimensional figure as a | WA.5.3.H Determine the number and location of Late Simple Comes a grade level

line across the figure such that the figure | lines of symmetry in triangles and quadrilaterals. Match late.

can be folded along the line into matching

parts. Identify line-symmetric figures and

draw lines of symmetry.

CC'S'O.A -1 Write and interpret numerical WA.5.4.C Write algebraic expressions that represent . See Explanatory Notes,

expressions. Use parentheses, brackets, or | . .. . . Simple Cn.

braces in  numerical expressions.  and simple situations and evaluate the expressions, using | On Schedule Match which include use of

p >

parentheses.
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Common Core Washington Hanover Notes Score ‘

Grade Level Hanover

Timing Evaluation

CC.5.0A.2 Write and interpret numerical
expressions. Write simple expressions that
record calculations with numbers, and
interpret numerical expressions without
evaluating them. For example, express the
calculation “add 8 and 7, then multiply by
27 as 2 X (8 + 7). Recognize that 3 X
(18932 + 921) is three times as large as
18932 + 921, without having to calculate
the indicated sum or product.

CC.5.0A3  Analyze  patterns  and
relationships. Generate two numerical
patterns using two given rules. Identify
apparent relationships between
corresponding terms. Form ordered pairs
consisting of corresponding terms from the
fwo patterns, and graph the ordered PAUTS | WA 5.4.A Describe and create a rule for numerical Simple
on a coordinate plane. For example, given and geometric patterns and extend the patterns On Schedule Match
the rule “Add 3” and the starting number 0, & P P '

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.

CC.5.NBT.1 Understand the place value
system. Recognize that in a mult-digit
number, a digit in one place tepresents 10 [ WA.4.1.E Compare the values represented by digits
times as much as it represents in the place | in whole numbers using place value.

to its right and 1/10 of what it represents
in the place to its left.

WA.5.4.C Write algebraic expressions that represent Partial The WA standard is
simple situations and evaluate the expressions, using | On Schedule Match missing the ‘without 2
substitution when variables are involved. evaluating them’ aspect.

Explanatory Notes
draw out the

relationship between 3
place value and

comparative quantity.

Simple

Eacly Match
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Common Core Washington Grac.le .Level Hanov'e § Hanover Notes Score ‘
Timing Evaluation
CC.5.NBT.2 Understand the place value
system. Explain patterns in the number of
zeros of the product when multiplying a | WA.4.1.D Multiply by 10, 100, and 1,000, . There are a couple WA
. S Partial standards that
number by powers of 10, and explain Partially Lat Composite roximate this one 1
patterns in the placement of the decimal | WA.6.1.E Multiply and divide whole numbers and artlaly Late Mlz h ip}z thX ? f,
point when a decimal is multiplied or | decimals by 1000, 100, 10, 1, 0.1, 0.01, and 0.001. ate u ne;f St“t‘;iusleol
divided by a power of 10. Use whole exponents at this fevel
number exponents to denote powers of 10.
CC.5.NBT.3 Understand the place value | WA.4.2.A Represent decimals through hundredths . Goes to hundredths
. . . . . . Partial
system. Read, write, and compare decimals | with place value models, fraction equivalents, and the Early rather than 2
. Match
to thousandths. number line. thousandths.
CC.5.NBT.3a Read and write decimals to Decimals only go
thousandths — using = base-ten  numerals, WA.4.2.B Read, write, compare, and order decimals Partial throug}} hundredths.
number names, and expanded form, e.g., through hundredths Early Match No discussion of 1
347392 =3 X 100 + 4 X 10+ 7 X 1 + 3 x | - OHe HHHCEds. ate expanded form as
(1/10) + 9 x (1/100) + 2 X (1/1000). related to decimals.
CC.5.NBT.3b Compare two decimals to .
. . : . Comparison
thousandths based on meanings of the | WA.4.2.E Compare and order decimals and fractions .
S . > . . . . Partial presumably does not
digits in each place, using >, =, and < | (including mixed numbers) on the number line, in Eatly 2
: . - Match extend to the
symbols to tecord the results of | lists, and with the symbols <, >, or =.
. thousandths place.
comparisons.
CCSNBT.4 Understand the place.value WA.42.H Round fractions and decimals to the ; Simple
system. Use place value understanding to o Early 3
. nearest whole number Match
round decimals to any place.
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Common Core

Grade Level Hanover

Washington Hanover Notes Score ‘

Timing Evaluation

CC5.NBT.5 Perform operations with
multi-digit whole numbers and with

WA.4.1.F Fluently and accurately multiply up to a

three-digit number by one- and two-digit numbers
using the standard multiplication algorithm.

WA.5.2.F Fluently and accurately add and subtract
decimals.

WA.6.1 Core Content: Multiplication and division of

value, the properties of operations, and/or
the relationship between multiplication and
division.  Illustrate and explain the
calculation by using equations, rectangular
arrays, and/or area models.

WA.5.1.A Represent multi-digit division using place
value models and connect the representation to the
related equation.

detinalls i Inerrdizedthe, Flusnly meltil; fract1on§ and degmals: Stude.nts hgve doqe extensive 1Rl Composite
S . work with fractions and decimals in previous grades Match
multi-digit whole numbers using the .
. and are now prepared to learn how to multiply and
standard algorithm. . . . . .
divide fractions and decimals with understanding.
They can solve a wide variety of problems that
involve the numbers they see every day-whole
numbers, fractions, and decimals. By using
approximations of fractions and decimals, students
estimate computations and verify that their answers
make sense.
CC.5NBT.6  Perform operations with
multi-digit whole numbers and with
decimals to hundredths. Find whole- | WA.5.1.C Fluently and accurately divide up to a four-
number quotients of whole numbers with | digit number by one- or two-digit divisors using the
up to four-digit dividends and two-digit | standard long-division algorithm. .
o . . Composite
divisors, using strategies based on place On Schedule Match
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Hanover

Common Core .
Evaluation

Grade Level

Washington ‘ Hanover Notes

Timing

CC5.NBT.7 Perform operations with
multi-digit whole numbers and with
decimals to hundredths. Add, subtract,
multiply, and divide decimals to

WA.5.2.F Fluently and accurately add and subtract

decimals.

WA.6.1.F Fluently and accurately multiply and divide
non-negative decimals.

Multiplication/Division

equivalent sum or difference of fractions
with like denominators. For example, 2/3
+ 5/4 = 8/12 + 15/12 = 23/12. (In
general, a/b + ¢/d = (ad + bc)/bd.)

WA.5.2.E Fluently and accurately add and subtract
fractions, including mixed numbers.

hundredths, using concrete models or | WA.5.2.B Represent addition and subtraction of Parti Composite .

. . . . artially Late of Decimals comes a
drawings and strategies based on place | decimals using place value models and connect the Match de level lat
value, propetties of operations, and/or the | representation to the related equation. grade fevel fate.
relationship  between  addition  and
subtraction; relate the strategy to a written | WA.G6.1.B Represent multiplication and division of
method and explain the reasoning used. nonnegative fractions and decimals using area models

and the number line, and connect each representation
to the related equation.
CC5.NF.1 Use equivalent fractions as a
strategy to add and subtract fractions. Add
and  subtract fractions with unlike | WA.5.2.C Given two fractions with unlike
denominators (including mixed numbers) | denominators, rewrite the fractions with a common
by re.placn}g given fractions with equivalent | denominator. On Schedule Composite Composite Match.
fractions in such a way as to produce an Match
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Common Core

CC5.NF.2 Use equivalent fractions as a
strategy to add and subtract fractions. Solve
word problems involving addition and
subtraction of fractions referring to the
same whole, including cases of unlike
denominators, e.g., by using visual fraction
models or equations to represent the
problem. Use benchmark fractions and
number sense of fractions to estimate
mentally and assess the reasonableness of
answers. For example, recognize an
incotrect result 2/5 + 1/2 = 3/7 by
obsetving that 3/7 < 1/2.

Washington

WA.5.2.G Estimate sums and differences of
fractions, mixed numbers, and decimals to
approximate solutions to problems and determine
reasonableness of answers.

WA.52.H Solve single- and multi-step word
problems involving addition and subtraction of
whole numbers, fractions (including mixed numbers),
and decimals, and verify the solutions.

WA.5.2.E Fluently and accurately add and subtract
fractions, including mixed numbers.

WA.52.C Given two fractions with unlike
denominators, rewrite the fractions with a common
denominator.

Grade Level
Timing

On Schedule

Hanover
Evaluation

Composite
Match

‘ Hanover Notes

Composite Match.

Score ‘

CC.5NF3 Apply and extend previous
understandings of multiplication and
division to multiply and divide fractions.
Interpret a fraction as division of the
numetator by the denominator (a/b = a +
b). Solve word problems involving division
of whole numbers leading to answers in the
form of fractions or mixed numbers, e.g.,
by wusing visual fraction models or
equations to represent the problem. For
example, interpret 3/4 as the result of
dividing 3 by 4, noting that 3/4 multiplied
by 4 equals 3 and that when 3 wholes are
shared 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?

Unmatched

No Match
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. Grade Level Hanover
Common Core Washington Hanover Notes Score ‘

Timing Evaluation

CC.5NF.4 Apply and extend previous
understandings of multiplication and | WA.6.1.D Fluently and accurately multiply and divide
division to multiply and divide fractions. | non-negative fractions and explain the inverse Late Simple Comes a grade level
Apply and extend previous understandings | relationship between multiplication and division with Match late.

of multiplication to multiply a fraction or | fractions.
whole number by a fraction.

CC.5.NF.4a Interpret the product (a/b) X q
as a parts of a partition of q into b equal

arts; equivalently, as the result of a T oL This is the best
parts; €q V> . WA.6.1.B Represent multiplication and division of .
sequence of operations a X q = b. For . . . . . matching standard, but
. . nonnegative fractions and decimals using area models Partial .
example, use a visual fraction model to . . Late it does not appear to 1
and the number line, and connect each representation Match

show (2/3) X 4 = 8/3, and create a stoty
context for this equation. Do the same with
(2/3) x (4/5) = 8/15. (In general, (a/b) X
(c/d) = ac/bd.)

CC.5.NF.4b 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. Multiply fractional side lengths
to find areas of rectangles, and represent
fraction products as rectangular areas.

include all parts of the

to the related equation.
common core.

Unmatched No Match
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. Grade Level Hanover
Common Core Washington Hanover Notes

Timing Evaluation

CC.5NFE.5 Apply and extend previous
understandings of multiplication and
division to multiply and divide fractions.
Interpret multiplication as scaling (resizing)

byZ

-- a. Comparing the size of a product to
the size of one factor on the basis of the

size of the other factor, without performing The WA standard is
the indicated multiplication. | WA.6.1.B Represent multiplication and division of missing important parts
nonnegative fractions and decimals using area models Partial of this common core
.. L . . . Late . . . 1
-- b. Explaining why multiplying a given | and the number line, and connect each representation Match standard, including link
number by a fraction greater than 1 results | to the related equation. between fractions and
in a product greater than the given number size.

(recognizing  multiplication by  whole
numbers greater than 1 as a familiar case);
explaining why multiplying a given number
by a fraction less than 1 results in a product
smaller than the given number; and relating
the principle of fraction equivalence a/b =
(nXa) / (nXb) to the effect of multiplying
a/b by 1.

CC5.NF.6 Apply and extend previous
understandings of multiplication and
division to multiply and divide fractions.
Solve real world problems involving
multiplication of fractions and mixed
numbers, e.g., by using visual fraction
models or equations to represent the
problem.

WA.6.1.H Solve single- and multi-step word
problems involving operations with fractions and Late
decimals and verify the solutions.

Simple
Match
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. Grade Level Hanover
Common Core Washington Hanover Notes Score ‘

Timing Evaluation

CC.5NFE.7 Apply and extend previous
understandings of multiplication and
division to multiply and divide fractions.
Apply and extend previous understandings
of division to divide unit fractions by whole
numbers and whole numbers by unit
fractions. (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.)

CC.5.NF.7a 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 Unmatched No Match
quotient. Use the relationship between
multiplication and division to explain that
(1/3) = 4 = 1/12 because (1/12) X 4 =
1/3.

CC.5.NFE.7b 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.

WA.6.1.D Fluently and accurately multiply and divide

non-negative fractions and explain the inverse Simple Comes a grade level
. . .. L . Late

relationship between multiplication and division with Match late.

fractions.

Unmatched No Match
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Hanover

. Hanover Notes
Evaluation

Common Core Grade Level

Washington Titming Score ‘

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 1b of chocolate equally?
How many 1/3-cup setvings ate in 2 cups
of raisins?

CC.5.NF.7c  Solve real-world problems

WA.6.1.H Solve single- and multi-step word
problems involving operations with fractions and
decimals and verify the solutions.

Late

Simple
Match

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

WA.4.4B* Solve single- and multi-step problems
involving familiar unit conversions, including time,
within either the U.S. customary or metric system.

Early

Simple
Match

CC.5.MD.2 Represent and interpret data.
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.

WA.3.5.E* Construct and analyze pictographs,
frequency tables, line plots, and bar graphs.

Early

Partial
Match

WA standards do not

match the use of line

plots with fractional
units.
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Hanover

. Hanover Notes
Evaluation

Common Core Washington

Timing

Grade Level

CC.5.MD.3  Geometric  measurement:
understand concepts of volume and relate
volume to multiplication and to addition.
Recognize volume as an attribute of solid
figures and understand concepts of volume
measurement.

WA.6.4 Core Content: Two- and three-dimensional
figures: Students extend what they know about area
and perimeter to more complex two-dimensional
figures, including circles. They find the surface area
and volume of simple three-dimensional figures. As

Comes a grade level

multiplication and addition and solve real
world and  mathematical ~ problems
involving volume.

the solutions.

L . they learn about these important concepts, students Partial late and involves
-- a. A cube with side length 1 unit, called a ’ . P pes, Late . 2
o - I . « .| can solve problems involving more complex figures Match volume of prisms
unit cube,” is said to have “one cubic . . A
s than in carlier grades and use geometry to deal with a rather than cubes.
unit” of volume, and can be used to . S y .
wider range of situations. These fundamental skills of
measure volume. eometry and measurement are increasingly called for
-- b. A solid figure which can be packed g y &1y
. . . in the workplace and they lead to a more formal
without gaps or overlaps using n unit cubes C
. . . study of geometry in high school.
is said to have a volume of n cubic units.
CC.5.MD.4  Geometric  measurement:
understand concepts of volume and relate
volume to multiplication and to addition.
p . . Unmatched No Match
Measure volumes by counting unit cubes,
using cubic cm, cubic in, cubic ft, and
improvised units.
CC.5.MD.5  Geometric  measurement:
understand concepts of volume and relate
volume to multiplication and to addition. | WA.7.3.D Solve single- and multi-step word Simple Use of word problems
Relate volume to the operations of | problems involving surface area or volume and verify Late Matl():h involving volume 3

comes two grades late.
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. Grade Level Hanover
Common Core Washington Hanover Notes

Timing Evaluation

CC.5.MD.5a 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 . The WA standard
o WA.6.4.E Determine the surface area and volume of .

be found by multiplying the edge lengths, . . . Partial comes a year late and

. o . rectangular prisms using appropriate formulas and Late . . 1
equivalently by multiplying the height by explain why the formulas work Match does not involve unit
the area of the base. Represent three-fold pran why Hs WO cubes.
whole-number products as volumes, e.g., to
represent the associative property of
multiplication.
CC5MD.5b  Apply  the formulas V
:(D(W)(h) and V = (b)) .for rectangular WA.6.4.E Determine the surface area and volume of .
prisms to find volumes of right rectangular rectangular prisms using appropriate formulas and Late Simple Comes a year late 3
prisms with whole-number edge lengths in s p § approp Match Y ’

the context of solving real world and explain why the formulas work.

mathematical problems.

CC.5.MD.5c 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.

Unmatched No Match
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Common Core

CC.5.G.1 Graph points on the coordinate
plane to solve real-world and mathematical
problems. 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

Washington

WA.5.4D Graph ordered pairs in the coordinate
plane for two sets of data related by a linear rule and
draw the line they determine.

WA.4.4% Additional Key Content: Students use
coordinate grids to connect numbers to basic ideas in
algebra and geometry. This connection between
algebra and geometry runs throughout advanced
mathematics and allows students to use tools from
one branch of mathematics to solve problems related

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Explanatory Notes for

in the first quadrant of the coordinate
plane, and interpret coordinate values of
points in the context of the situation.

WA.4.4.D* Graph and identify points in the first
quadrant of the coordinate plane using ordered pairs.

> . to another branch. Students also extend and reinforce . ) Composite
of numbers, called its coordinates. . . . Partially Early p WA.5.4.D show a real-
Understand that the first number indicates their work with whole numbers and fractions to ’ ’ Match orld lication
a a u ca . . o W application.
how far to travel from the oficin in the describe sets of data and find simple probabilities. PP
w fa av . . . .
direction of one axis. and thge second Students combine measurement work with their
number indicates ho ’far to travel in the developing ideas about multiplication and division as
u W Vi . . , )
direction of the second axis. with the they do basic measurement conversions. They begin
convention that the names of t}’le WO axes to use algebraic notation while solving problems in
and the coordinates correspond (c.g, x-axis preparation for formalizing algebraic thinking in later
. . o 27 rades.
and x-coordinate, y-axis and y-coordinate). &
WA.4.4D* Graph and identify points in the first
quadrant of the coordinate plane using ordered pairs.
CC.5.G.2 Graph points on the coordinate .. .
lane o solveprea%) world and mathematical WA.5.4.D Graph ordered pairs in the coordinate
p plane for two sets of data related by a linear rule and
problems. Represent real world and . . . Explanatory Notes for
. . . draw the line they determine. . Composite
mathematical problems by graphing points Partially Late Match WA.5.4.D show a real-

wotld application.
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Grade Level Hanover ‘

. . . Hanover Notes Score ‘
Timing Evaluation

Common Core Washington

CC.5.G.3 Classify two-dimensional figures
into categories based on their properties.
Understand that attributes belonging to a | WA.5.3.A Classify quadrilaterals.
category of two-dimensional figures also On Schedule Composite
belong to all subcategories of that category. | WA.5.3.C Identify, describe, and classify triangles by Match
For example, all rectangles have four right | angle measure and number of congruent sides.
angles and squares are rectangles, so all
squares have four right angles.

CC.5.G.4 Classify two-dimensional figures
into categories based on their properties.
Classify two-dimensional figures in a
hierarchy based on properties.

See Explanatory Notes. 3

Simple

WA.5.3.A Classify quadrilaterals. On Schedule Match
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Grade 6-8 Mathematics: Alignment Analysis Crosswalk

In this section, Hanover presents the main alignment crosswalk table for the 6-8 grade band.

Common Core

CC.6.RP.1 Understand ratio concepts and
use ratio reasoning to solve problems.
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 bird house 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.”

Washington

WA.6.3.A Identify and write ratios as comparisons of
part-to-part and part-to-whole relationships.

WA.6.3 Core Content: Ratios, rates, and percents:
Students extend their knowledge of fractions to
develop an understanding of what a ratio is and how
it relates to a rate and a percent. Fractions, ratios,
rates, and percents appear daily in the media and in
everyday calculations like determining the sale price
at a retail store or figuring out gas mileage. Students
solve a variety of problems related to such situations.
A solid understanding of ratios and rates is important
for work involving proportional relationships in
grade seven.

Table 10: 6-8 Alignment Analysis Crosswalk

Grade Level
Timing

On Schedule

Hanover
Evaluation

Composite
Match

Hanover Notes

CC.6.RP.2 Understand ratio concepts and
use ratio reasoning to solve problems.
Understand the concept of a unit rate a/b
associated with a ratio a:b with b # 0 (b not
equal to zero), 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 sugat, so there is 3/4
cup of flour for each cup of sugar.” “We
paid $75 for 15 hamburgers, which is a rate
of $5 per hamburger.” (Expectations for
unit rates in this grade are limited to non-
complex fractions.)

WA.6.3.A Identify and write ratios as comparisons of
part-to-part and part-to-whole relationships.

WA.6.3.D Solve single- and multi-step word
problems involving ratios, rates, and percents, and

verify the solutions.

WA.6.3.B Write ratios to represent a variety of rates.

On Schedule

Composite
Match
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Common Core

Washington

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Score‘

use ratio reasoning to solve problems. Use
ratio and rate reasoning to solve real-world | WA.6.3.D Solve single- and multi-step word .
. . . - Simple
and mathematical problems, e.g., by | problems involving ratios, rates, and percents, and | On Schedule Match 3
reasoning about tables of equivalent ratios, | verify the solutions.
tape  diagrams, double number line
diagrams, or equations.
CC.6.RP.32 Make tables of equivalent ratios WA'6'3'D. SOIV,C smgle- and - multi-step word
. iy . problems involving ratios, rates, and percents, and .
relating quantities with whole-number . . . It is unclear whether
. . verify the solutions. Partial L
measurements, find missing values in the . there is a link between
. On Schedule Composite . 2
tables, and plot the pairs of values on the . ratios and tables and/or
. WA.6.2.B Draw a first-quadrant graph in the Match :
coordinate plane. Use tables to compare . . L the coordinate plane.
ratios coordinate plane to represent information in a table
) ot given situation.
CC.6.RP.3b Solve wunit rate problems
including those involving unit pricing and
constant speed. For example, If it took 7 | WA.6.3.D Solve single- and multi-step word .
. . ; Simple
hours to mow 4 lawns, then at that rate, | problems involving ratios, rates, and percents, and | On Schedule 3
. . . Match
how many lawns could be mowed in 35 | verify the solutions.
hours? At what rate were lawns being
mowed?
CC.6.RP.3c Find a percent of a quantity as
a rate per 100 (e.g., 30% of a quantity | WA.6.3.C  Represent percents visually and Simple
means 30/100 times the quantity); solve | numerically, and convert between the fractional, | On Schedule Matlz h 3
problems involving finding the whole given | decimal, and percent representations of a number.
a part and the percent.
CC.6.RP.3d Use FALIO TEASONING O CONVELT | \;p 751 Solve single- and multi-step problems .
measurement  units; manipulate and | . . : - Simple
. . involving  conversions  within ~ or  between Late 3
transform  units  appropriately  when . . Match
. oy .. measurement systems and verify the solutions.
multiplying or dividing quantities. ’
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Common Core

understandings of multiplication and
division to divide fractions by fractions.
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) +

CC.6.NS.1 Apply and extend previous

Washington

WA.6.1.D Fluently and accurately multiply and divide
non-negative fractions and explain the inverse
relationship between multiplication and division with

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score‘

(3/4) and use a visual fraction deel to fractions. On Schedule Composite 3
show the quotient; use the relationship Match
between multiplication and division to | WA.6.1.LH Solve single- and multi-step word
explain that (2/3) + (3/4) = 8/9 because | problems involving operations with fractions and
3/4 of 8/9is 2/3. (In general, (a/b) + (c/d) | decimals and verify the solutions.
= ad/bc.) How much chocolate will each
person get if 3 people share 1/2 Ib of
chocolate equally? How many 3/4-cup
setvings 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 squate mi?
C.C.'()'NS'Z Compute fluendy with multi- WA.5.1.C Fluently and accurately divide up to a four- .
digit numbers and find common factors | . . L ) S o Simple

. . . . .. | digit number by one- or two-digit divisors using the Eatly 3
and multiples. Fluently divide multi-digit | < i Lo o ‘ ’ Match

. . standard long-division algorithm.

numbers using the standard algorithm. °© °
CC.6.NS.3 Compute fluently with multi- | WA.6.1.F Fluently and accurately multiply and divide
digit numbers and find common factors | non-negative decimals.
and multiples. Fluently add, subtract, Partially Early Composite 3
multiply, and divide multi-digit decimals | WA.5.2.B Represent addition and subtraction of | =~ 0 oY Match

using the standard algorithm for each
operation.

decimals using place value models and connect the
representation to the related equation.
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Common Core

digit numbers and find common factors
and multiples. Find the greatest common
factor of two whole numbers less than or
equal to 100 and the least common multiple

CC.6.NS.4 Compute fluently with multi-

Washington

WA.5.2.D Determine the greatest common factor

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score‘

of two whole numbers less than or equal to ) . . ) Simple
12. Use the distributive broperty {0 express and the least common multiple of two or more whole Early Match 3
property p numbers.

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 as 4 (9
+2).

WA.6.5.C* Compare and order positive and negative

integers using the number line, lists, and the symbols
CC.6.NS.5 Apply and extend previous | <,>, or =.
understandings of numbers to the system
of rational numbers. Understand that | WA.6.5% Additional Key Content: Students extend
positive and negative numbers are used | their mental math skills now that they have learned
together to describe quantities having [ all of the operations-addition, subtraction,
opposite  directions or values (e.g., | multiplication, and division-with whole numbers, o Composite

. . . . n Schedule 3

temperatute above/below zero, elevation | fractions, and decimals. Students continue to expand Match

above/below sea level, debits/credits,
positive/negative  electric  chatge); use
positive and negative numbers to represent
quantities in real-world contexts, explaining
the meaning of 0 in each situation.

their understanding of our number system as they are
introduced to negative numbers for describing
positions or quantities below zero. These numbers
are a critical foundation for algebra, and students will
learn how to add, subtract, multiply, and divide
positive and negative numbers in seventh grade as
further preparation for algebraic study.
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Common Core

understandings of numbers to the system
of rational numbers. Understand a rational
number as a point on the number line.

CC.6.NS.6 Apply and extend previous

Washington

WA.7.1.A Compare and order rational numbers using
the number line, lists, and the symbols <, >, or =.

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score‘

. . Composite
EXten.d number hFl.e diagrams .and WA.7.1.B Represent addition, subtraction, Late Match 3
coordinate axes familiar from previous T L. 2 .
. . multiplication, and division of positive and negative
grades to represent points on the line and | . . .
‘ . . integers visually and numerically.
in the plane with negative number
coordinates.
CCHNS G Resmzive oyt sl of WA.6.5.B Locgte positive anv_;i negative integers on
Lo . the number line and use integers to represent
numbers as indicating locations on L .
. . . quantities in various contexts. .
opposite sides of 0 on the number line; On Schedule Composite 3
recognize that the opposite of the opposite .. . " Match
. . WA.6.5.C* Compare and order positive and negative
of a number is the number itself, e.g., —(=3) | . . .
— I . integers using the number line, lists, and the symbols
= 3, and that 0 is its own opposite. - S e
WA.7.5% Additional Key Content: Students extend
CC.6.NS.6b Understand signs of numbers | their coordinate graphing skills to plotting points
in ordered pairs as indicating locations in | with both positive and negative coordinates on the
quadrants of the coordinate plane; | coordinate plane. Using pairs of numbers to locate Simple Comes a orade level
recognize that when two ordered pairs | points is a necessary skill for reading maps and tables Late MatI():h la%e 3
differ only by signs, the locations of the | and a critical foundation for high school ’
points are related by reflections across one | mathematics. Students further prepare for algebra by
or both axes. learning how to use exponents to write numbers in
terms of their most basic (prime) factors.
WA.7.5.A* Graph ordered pairs of rational numbers
CC.6.NS.6¢ Find and position integers and | and determine the coordinates of a given point in the
other rational numbers on a hotizontal or | coordinate plane. Composite
vertical number line diagram; find and Partially Late Mzﬁch 3

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

WA.6.1.A° Compare and order non-negative
fractions, decimals, and integers using the number
line, lists, and the symbols <, >, or =.
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Common Core

CC.6.NS.7 Apply and extend previous

Washington

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

understandings of numbers to the system | WA.7.1.D Define and determine the absolute value Simple Comes a grade level
. . Late
of rational numbers. Understand ordering | of a number. Match late.
and absolute value of rational numbers.
CC.6.NS.7a  Interpret statements of
inequality as statements about the relative
position of two numbers on a number line | WA.6.5.C* Compare and order positive and negative Simple
diagram. For example, interpret —3 > —7 as | integers using the number line, lists, and the symbols | On Schedule Ma t}Z h
a statement that —3 is located to the right of | <, >, or =.
—7 on a number line oriented from left to
right.
CC.6.NS.7b Wrrite, interpret, and expla%n ILack of connection
statements of order for rational numbers in . . .
. WA.7.1.A Compare and order rational numbers using . between rational
real-world contexts. For example, write — . . _ Late Partial Match
o o o .| the number line, lists, and the symbols <, >, or =. numbers and real world
3°C > —7°C to express the fact that —3°C is d ntexts
warmer than —7°C. CONTEXES.
CC.6.NS.7c Understand the absolute value
0 2 (ettoiil] nur.nb@ 7 it clisaraes i 0 WA.7.1.D Define and determine the absolute value .
on the number line; interpret absolute value . Lack of connection
. .. . of a number. Partial .
as magnitude for a positive or negative . between rational
B L. Late Composite
quantity in a real-world situation. For . . numbers and real world
WA.7.1.A Compare and order rational numbers using Match
example, for an account balance of —30 the number line. lists. and the svmbols <. >. of — contexts.
dollars, write |-30| = 30 to describe the ’ ’ Y > ’
size of the debt in dollats.
CC.6.NS.7d Distinguish comparisons of
absolute value from statements about WA 71D Define and determine the absolute value ' Lacking comparison
order. For example, recognize that an Late Partial Match | between absolute value

account balance less than —30 dollars
represents a debt greater than 30 dollars.

of a number.

and order.
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Common Core

CC.6.NS.8 Apply and extend previous
understandings of numbers to the system
of rational numbers. Solve real-world and
mathematical problems by graphing points

Washington

WA.7.5% Additional Key Content: Students extend

their coordinate graphing skills to plotting points
with both positive and negative coordinates on the
coordinate plane. Using pairs of numbers to locate

Grade Level
ng

Hanover
Evaluation

Hanover Notes

Lack of connection
between the four

in all four quadrants of the coordinate | points is a necessary skill for reading maps and tables Late Partial Match quadrant coordinate
plane. Include use of coordinates and | and a critical foundation for high school plane and real world
absolute value to find distances between | mathematics. Students further prepare for algebra by situations.
points with the same first coordinate or the | learning how to use exponents to write numbers in
same second coordinate. terms of their most basic (prime) factors.
CC.6.EE.1 Apply and extend previous
understandings of arithmetic to algebraic | WA.8.4.C* Evaluate numerical expressions involving Simple Exponents introduced
expressions. Write and evaluate numerical | nonnegative integer exponents using the laws of Late Mat[():h at least a grade level
expressions  involving  whole-number | exponents and the order of operations. late.
exponents.

WA.6.2.A Write a mathematical expression or

equation with variables to represent information in a

table or given situation.

WA.5.4 Core Content: Representations of algebraic

relationships: Students continue their development of

algebraic thinking as they move toward more in-
UCEEED Ay aml et pEdems c%ept};)lstudy of Yal.gebra' in 1midclllcbsc}.lool. yThey.use
understandings of arithmetic to algebraic Zlana Abefs o e Slm[; ¢ agebraic bfkp res;slizn? C .
expressions. Write, read, and evaluate escribing patterns or solutions to problems. Lhey Partially Early ompostte

use what they have learned about numbers and Match

expressions in which letters stand for
numbers.

operations to evaluate simple algebraic expressions
and to solve simple equations. Students make tables
and graphs from linear equations to strengthen their
understanding of algebraic relationships and to see
the mathematical connections between algebra and
geometry. These foundational algebraic skills allow
students to see where mathematics, including algebra,
can be used in real situations, and these skills prepare
students for success in future grades.
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Common Core

Washington

Grade Level

Hanover
Evaluation

Hanover Notes

Score‘

operations with numbers and with letters
standing for numbers. For example, express
the calculation “Subtract y from 5” as 5 —y.

CC.6.EE.2a Write expressions that record

WA.6.2.A Write a mathematical expression or
equation with variables to represent information in a
table or given situation.

Timing

On Schedule

Simple
Match

CC.6.EE.2b Identify parts of an expression
using mathematical terms (sum, term,
product, factor, quotient, 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.

Unmatched

No Match

CC.6.EE.2c  Evaluate expressions at
specific values for their variables. Include
expressions that arise from formulas 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"3 and A = 6 s™2 to
find the volume and sutface area of a cube
with sides of length s = 1/2.

WA.6.2.C Evaluate mathematical expressions when
the value for each variable is given.

On Schedule

Partial Match

The WA standard lacks
some of the detail of
the common core, but
does feature the
essential structure.

CC.6.EE.3 Apply and extend previous
understandings of arithmetic to algebraic
expressions. 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 to y + y + y to
produce the equivalent expression 3y.

WA.6.2.D Apply the commutative, associative, and
distributive properties, and wuse the order of
operations to evaluate mathematical expressions.

On Schedule

Simple
Match
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Common Core

CC.6.EE4 Apply and extend previous

understandings of arithmetic to algebraic
expressions. Identify when two expressions
are equivalent (e, when the two
expressions name the same number
regardless of which value is substituted into
them). For example, the expressions y + y
+ y and 3y are equivalent because they
name the same number regardless of which
number y stands for.

Washington

Grade Level
Timing

Unmatched

Hanover
Evaluation

No Match

Hanover Notes

Score‘

CC.6.EE.5 Reason about and solve one-
vatiable  equations and  inequalities.
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.

WA.6.2.E Solve one-step equations and verify
solutions.

WA.8.1.B Solve one- and two-step linear inequalities
and graph the solutions on the number line.

Partially Late

Composite
Match

CC.6.EE.6 Reason about and solve one-
variable equations and inequalities. 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.

WA.6.2.E Solve one-step equations and verify
solutions.

WA.6.2.F Solve word problems using mathematical
expressions and equations and verify solutions.

On Schedule

Composite
Match

CC.6.EE.7 Reason about and solve one-
variable equations and inequalities. Solve
real-wotld and mathematical problems by
writing and solving equations of the form x
+ p = q and px = q for cases in which p, q
and x are all nonnegative rational numbers.

WA.8.1.B Solve one- and two-step linear inequalities
and graph the solutions on the number line.

WA.6.2.E Solve one-step equations and verify
solutions.

Partially Late

Partial
Composite
Match

Lack of real world
context.
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Grade Level Hanover

Common Core Washington . ] Hanover Notes Score‘
Timing Evaluation

CC.6.EE.8 Reason about and solve one-
variable equations and inequalities. Write an
inequality of the form x > c or x < ¢ to
represent a constraint or condition in a
real-world or mathematical problem. Unmatched No Match
Recognize that inequalities of the form x >
c or x < ¢ have infinitely many solutions;
represent solutions of such inequalities on
number line diagrams.

CC.6.EE9  Represent and  analyze
quantitative relationships between
dependent and independent variables. 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 wvariables 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 = 065t to represent the
relationship between distance and time.

Unmatched No Match

92



Common Core

CC.6.G.1 Solve real-world and
mathematical problems involving area,
surface area, and volume. Find area of right

Washington

WA.5.3.I Solve single- and multi-step word problems
about the perimeters and areas of quadrilaterals and
triangles and verify the solutions.

WA.5.3 Core Content: Triangles and quadrilaterals:
Students focus on triangles and quadrilaterals to

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Score‘

triangles, other triangles, special | formalize and extend their understanding of these C .
. . . , [ - o omposite
quadrilaterals, and polygons by composing | geometric shapes. They classify different types of Early Match 3
into rectangles or decomposing into | triangles and quadrilaterals and develop formulas for
triangles and other shapes; apply these | their areas. In working with these formulas, students
techniques in the context of solving real- | reinforce an important connection between algebra
wotld and mathematical problems. and geometry. They explore symmetry of these
figures and use what they learn about triangles and
quadrilaterals to solve a wvariety of problems in
geometric contexts.
CC.6.G.2 Solve real-world and
mathematical problems involving area,
surface area, and volume. Find the volume
of a right rectangular prism with fractional
edge lengths by packing it with unit cubes
of the appropriate unit fraction . edge WA.6.4.E Determine the surface area and volume of No mention of
lengths, and show that the volume is the . : . . .
rectangular prisms using appropriate formulas and | On Schedule | Partial Match | fractional edge length 2

same as would be found by multiplying the
edge lengths of the prism. Apply the
formulas V =1w h and V = b h to find
volumes of right rectangular prisms with
fractional edge lengths in the context of
solving  real-world and mathematical
problems.

explain why the formulas work.

ot use of unit cubes.
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Common Core

CC.6.G.3 Solve real-world
mathematical problems involving area,
sutface area, and volume. Draw polygons in
the coordinate plane given coordinates for

and

Washington

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score‘

the vertices; use coordinates to find the | WA.9-12.G.4.C Verify and apply properties of Simple
L . . . . . : Late Comes very late. 3
length of a side joining points with the | triangles and quadrilaterals in the coordinate plane. Match
same first coordinate or the same second
coordinate. Apply these techniques in the
context of solving real-world and
mathematical problems.
CC.6.G.4 Solve real-world and
mathematical problems involving area,
surface area, and volume. Represent three-
dimensional figures using nets made up of
S & p Unmatched No Match
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.
WA.8.3 Core Content: Summary and analysis of data
sets: Students build on their extensive experience
organizing and interpreting data and apply statistical
principles to analyze statistical studies or short
. statistical statements, such as those they might
CC.6.5P.1 Develop understanding of . ’ - ’ &
L S . - encounter in newspapers, on television, or on the
statistical variability. Recognize a statistical . .
. S - Internet. They use mean, median, and mode to There is no
question as one that anticipates variability . S . .
. . summarize and describe information, even when corresponding standard
in the data related to the question and
. these measures may not be whole numbers. Students . that serves as an
accounts for it in the answers. For example, Late Partial Match 1

“How old am I?” 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.

use their knowledge of linear functions to analyze
trends in displays of data. They create displays for
two sets of data in order to compare the two sets and
draw conclusions. They expand their work with
probability to deal with more complex situations than
they have previously seen. These concepts of
statistics and probability are important not only in
students’ lives, but also throughout the high school
mathematics program.

‘introduction’ to
statistics similar to the
common core standard.
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Common Core

CC.6.SP.2 Develop understanding of
statistical variability. Understand that a set

Washington

WA.7.4.C Describe a data set using measures of
center (median, mean, and mode) and variability

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score‘

histograms, and box plots.

defend appropriate predictions, conjectures, and
generalizations. Students understand limitations of
conclusions based on results of a study or experiment
and recognize common misconceptions and
misrepresentations in interpreting conclusions.

of data collected to answer a statistical . . Simple
. L . (maximum, minimum, and range) and evaluate the Late 3
question has a distribution which can be S o : Match
. . suitability and limitations of using each measure for
described by its center, spread, and overall | . .
different situations.
shape.
CC.6.SP.3 Develop understanding of
statistical ~ variability. Recognize that a
measure of center for a numerical data set . . .
. . . . WA.8.3.A Summarize and compare data sets in terms Simple
summarizes all of its values with a single . Late 3
. o of variability and measures of center. Match
number, while a measure of variation d
describes how its values vary with a single
number.
WA.7.4.D Construct and interpret histograms, stem-
and-leaf plots, and circle graphs.
WA.9-12.A1.6 Core Content: Data and distributions:
. . Students select mathematical models for data sets and
CC.6.SP.4  Summarize and describe . . .
L . . .| use those models to represent, describe, and compare Partial No standards include
distributions. Display numerical data in . .
S . data sets. They analyze data to determine the Late Composite the use of dot plots or 2
plots on a number line, including dot plots, . . .
relationship between two variables and make and Match box plots.
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Grade Level Hanover
Common Core

Hanover Notes Score‘

Washington

CC.6.SP.5 Summarize and  describe
distributions. Summarize numerical data
sets in relation to their context, such as by:

-- a. Reporting the number of observations.

-- b. Describing the nature of the attribute
under investigation, including how it was
measured and its units of measurement.

-- c. Giving 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 was 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 was gathered.

WA.4.4E* Determine the median, mode, and range
of a set of data and describe what each measure
indicates about the data.

WA.5.5.B* Determine and interpret the mean of a
small data set of whole numbers.

WA.9-12.A1.6 Core Content: Data and distributions:
Students select mathematical models for data sets and
use those models to represent, describe, and compare
data sets. They analyze data to determine the
relationship between two variables and make and
defend appropriate predictions, conjectures, and
generalizations. Students understand limitations of
conclusions based on results of a study or experiment
and recognize common misconceptions and
misrepresentations in interpreting conclusions.

WA.9-12.A2.6 Core Content: Probability, data, and
distributions: Students formalize their study of
probability, computing both combinations and
permutations to calculate the likelihood of an
outcome in uncertain circumstances and applying the
binominal theotem to solve problems. They extend
their use of statistics to graph bivariate data and
analyze its shape to make predictions. They calculate
and interpret measures of wvariability, confidence
intervals, and margins of error for population
proportions. Dual goals underlie the content in the
section: students prepare for the further study of
statistics and become thoughtful consumers of data.

WA.9-12.A2.6.F Calculate and interpret measures of
variability and standard deviation and use these
measures and the characteristics of the normal
distribution to describe and compare data sets.

iming Evaluation

Partially Late

Composite
Match

© 2010 Hanover Research
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Common Core

CC.7.RP.1 Analyze proportional
relationships and use them to solve real-
wotld and  mathematical  problems.

Compute unit rates associated with ratios
of fractions, including ratios of lengths,

Washington

WA.7.2 Core Content: Proportionality and similarity:
Students extend their work with ratios to solve

problems involving a vatiety of proportional
relationships, such as making conversions between
measurement units or finding the percent increase or
decrease of an amount. They also solve problems
involving the proportional relationships found in
similar figures, and in so doing reinforce an
important connection between numerical operations
and geometric relationships.  Students  graph
proportional trelationships and identify the rate of

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Score‘

areas and other quantities measured in like change as the slope of the r.elate.d line. The skills and On Schedule Composite 3
. . . concepts related to proportionality represent some of Match
or different units. For example, if a person . .
. the most important connecting ideas across K-12
walks 1/2 mile in each 1/4 hout, compute : . .
. . mathematics. With a good understanding of how
the unit rate as the complex fraction things grow proportionally, students can understand
r(rlli/li/(flzr/ﬁ)o:rlﬂes per hour, equivalently 2 the linear relationships that are the basis for much of
p ’ high school mathematics. If learned well,
proportionality can open the door for success in
much of secondary mathematics.
WA.7.2.B Solve single- and multi-step problems
involving proportional relationships and verify the
solutions.
CC.7RP.2 Analyze proportional
relationships and use them to solve real- | WA.7.2.B Solve single- and multi-step problems Simpl
world and  mathematical  problems. | involving proportional relationships and verify the | On Schedule Matl():}f 3
Recognize and represent proportional | solutions.
relationships between quantities.
CC.7.RP.2a Decide whether two quantities | WA.7.2.E Represent proportional relationships using
are in a proportional relationship, e.g., by | graphs, tables, and equations, and make connections
testing for equivalent ratios in a table or | among the representations. Composite
graphing on a coordinate plane and O Shzdlille Match <

observing whether the graph is a straight
line through the origin.

WA.7.2.H Determine whether or not a relationship is
proportional and explain your reasoning.

HANOVER RESEARCH AUGUST 2010
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Common Core

Washington

Grade Level
Timing

Hanover

. Hanover Notes
Evaluation

Score‘

WA.7.2.G Determine the unit rate in a proportional
CCTRP2b Identify the constant of relatlc?nshlp. and relate it to the slope of the
. . . . associated line. .
proportionality (unit rate) in tables, graphs, Composite
. ' On Schedule 3
equations, diagrams, and verbal . . . . Match
. . . . WA.7.2.E Represent proportional relationships using
descriptions of proportional relationships. . .
graphs, tables, and equations, and make connections
among the representations.
CC.7.RP.2c Represent proportional
relationships by equations. For example, if
total cost t is proportional to the number n | WA.7.2.E Represent proportional relationships using .
. . : . Simple
of items purchased at a constant price p, | graphs, tables, and equations, and make connections | On Schedule Match 3
the relationship between the total cost and | among the representations.
the number of items can be expressed as t
= pn.
CC.7.RP.2d Explain what a point (x, y) on
the graph of a proportional relationship | WA.7.2.E Represent proportional relationships using .
: . . . g . Simple
means in terms of the situation, with | graphs, tables, and equations, and make connections | On Schedule Match 3
special attention to the points (0, 0) and (1, | among the representations.
1) where r is the unit rate.
CC.7RP.3 Analyze proportional
relationships and use them to solve real-
world and mathematical problems. Use
proportional  relationships  to  solve | WA.7.2.B Solve single- and multi-step problems .
. . . . . . . . Simple
multistep ratio and percent problems. | involving proportional relationships and verify the | On Schedule Match 3
Examples: simple interest, tax, markups | solutions.
and markdowns, gratuities and
commissions, fees, percent increase and
decrease, percent etror.

HANOVER RESEARCH AUGUST 2010
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Common Core

Washington

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

CC.7NS.1 Apply and extend previous

understandings of operations with fractions

to add, subtract, multiply, and divide

rathnal numbers. 'App y and. . extend WA.7.1.C Fluently and accurately add, subtract, Simple

previous understandings of addition and . . . On Schedule 3

. . multiply, and divide rational numbers. Match
subtraction to add and subtract rational
numbers;  represent  addition  and
subtraction on a horizontal or vertical
number line diagram.

CC.7.NS.1a Describe situations in which

opposite quantities combine to make 0. For

example, a hydrogen atom has 0 charge Unmatched No Match
because its two constituents are oppositely

charged.

CC.7.NS.1b Understand p + q as the

number located a distance |q| from p, in | WA.7.1.A Compare and order rational numbers using

the positive or negative direction | the number line, lists, and the symbols <, >, or =. .

. . .. Partial . .
depending on whether q is positive or On Schedule Composite Lacking attention to 5
negative. Show that a number and its | WA.7.1.G Solve single- and multi-step word M i h additive inverses.
opposite have a sum of 0 (are additive | problems involving rational numbers and verify the
inverses). Interpret sums of rational | solutions.
numbers by describing real-world contexts.

WA.7.1.A Compare and order rational numbers using
the number line, lists, and the symbols <, >, or =.
CC.7NS.1c Understand subtraction of Xﬁ';ﬁrﬁi)e?eﬁne and clezmiing e absoluiz vzlne
rational numbers as adding the additive ’
nverse, p— 4 = p N (_q) Show that the WA.7.1.G Solve single- and multi-step word . Partlall Lacks attention to
distance between two rational numbers on . . ‘ . Partially Late Composite o 2
.. problems involving rational numbers and verify the additive inverse.
the number line is the absolute value of . Match
L . .. . solutions.
their difference, and apply this principle in
tepllwroidld oo, WA.9-12.A1.2.A Know the relationship between real
numbers and the number line, and compare and
order real numbers with and without the number
line.
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Grade Level Hanover

Common Core Washington . ] Hanover Notes Score‘
Timing Evaluation

CC.7.NS.1d Apply properties of operations

as strategies to add and subtract rational WA‘?'LC Flu.er}tly ar.1d accurately add, - subtract, On Schedule Simple 3
multiply, and divide rational numbers. Match
numbers.
CC.7Z.NS.2 Apply and extend previous
understandings of operations with fractions
:‘Ztioiicll, ZE:?CC:S’ H}lumlfly’ azgd eilt\;lfg WA.7.1.C Fluently and accurately add, subtract, On Schedule Simple 3
’ PPy multiply, and divide rational numbers. Match

previous understandings of multiplication
and division and of fractions to multiply
and divide rational numbers.

CC.7.NS.2a Understand that multiplication
is extended from fractions to rational
numbers by requiring that operations
continue to satisfy the properties of
operations, particularly the distributive Unmatched No Match
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.
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Common Core

CC.7.NS.2b Understand that integers can
be divided, provided that the divisor is not

Washington

WA.7.1 Core Content: Rational numbers and linear
equations: Students add, subtract, multiply, and
divide rational numbers-fractions, decimals, and
integers-including  both  positive and negative
numbers. With the inclusion of negative numbers,
students can move more deeply into algebraic
content that involves the full set of rational numbers.

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

No WA clearly link to

HANOVER RESEARCH AUGUST 2010

zero, and every quotient of integers (with They also approach problems that deal with a wider . Parnall the common core
non-zero divisor) is a rational number. If p . . Partially Late Composite p .
. _ o | range of contexts than before. Using generalized definition of rational
and q ate integers then —(p/q) = (-p)/q = loebraic  skil d h J Match b
o), e quetons of e algebraic  skills  and  approaches, = students  can numbers.
T R B e approach a wide range of problems involving any
Y " | type of rational number, adapting strategies for
solving one problem to different problems in
different settings with underlying similarities.
WA.7.1.G Solve single- and multi-step word
problems involving rational numbers and verify the
solutions.
CC'7'NS'.2C Apply p roperties (.)f. Operations |y x 71.¢ Fluently and accurately add, subtract, Simple
as strategies to multiply and divide rational il d divid onal b On Schedule Match
numbers, multiply, and divide rational numbers. atc
CC.7.NS.2d Convert a rational number to a
decimal using long division; know that the Unmatched No Match

decimal form of a rational number
terminates in Os or eventually repeats.
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Common Core

CC.7NS.3 Apply and extend previous
understandings of operations with fractions
to add, subtract, multiply, and divide

Washington

WA.7.1.C Fluently and accurately add, subtract,

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

HANOVER RESEARCH AUGUST 2010

. multipl and divide rational ~ numbers.
rational numbers. Solve real-world and P> Composite
mathematical problems involving the four . . On Schedule P
. . . WA.7.1.G Solve single- and multi-step word Match
operations  with  rational  numbers. . . ¢ .
. . . problems involving rational numbers and verify the
(Computations  with rational numbers solutions
: . . u .
extend the rules for manipulating fractions
to complex fractions.)
WA.9-12.M2.5% Additional Key Content: Students
Y
grow more proficient in their use of algebraic
techniques as they use these techniques to write
equivalent expressions in various forms. They build
on their understanding of computation using
CCTIBE Uss jpaspaiies of cpemtes arithmetic operations and properties apd expand this
. . understanding to include the symbolic language of .
generate equivalent expressions. Apply S . Generation of
. . . algebra. Students understand the role of units in . Composite . .
properties of operations as strategies to . o Partially Late equivalent expressions
measurement, convert among units within and Match

add, subtract, factor, and expand linear
expressions with rational coefficients.

between different measurement systems as needed,
and apply what they know to solve problems. They
use derived measures such as those used for speed
(e.g., feet per second) or determining automobile gas
consumption (e.g., miles per gallon).

WA.7.1.E Solve two-step linear equations.

left till high school.
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Washington

Grade Level

Hanover
Evaluation

Hanover Notes

Score‘

HANOVER RESEARCH AUGUST 2010

CC.7.EE.2 Use properties of operations to
generate equivalent expressions.
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.”

WA.9-12.M2.5% Additional Key Content: Students

grow more proficient in their use of algebraic
techniques as they use these techniques to write
equivalent expressions in various forms. They build
on their understanding of computation using
arithmetic operations and properties and expand this
understanding to include the symbolic language of
algebra. Students understand the role of units in
measurement, convert among units within and
between different measurement systems as needed,
and apply what they know to solve problems. They
use derived measures such as those used for speed
(e.g., feet per second) or determining automobile gas
consumption (e.g., miles per gallon).

Timing

Late

Simple
Match

CC.7.EE.3 Solve real-life and mathematical
problems using numerical and algebraic
expressions and equations. Solve multi-step
real-life and mathematical problems posed
with positive and negative rational numbers
in any form (whole numbers, fractions, and
decimals), using tools strategically. Apply
properties of operations as strategies to
calculate with numbers in any form;
convert between forms as appropriate; and
assess the reasonableness of answers using
mental computation and estimation
strategies. For example: If a woman making
$25 an hour gets a 10% raise, she will make
an additional 1/10 of her salaty an hout, ot
$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 1/2 inches
wide, you will need to place the bar about 9
inches from each edge; this estimate can be
used as a check on the exact computation.

WA.7.1.G  Solve single- and multi-step word
problems involving rational numbers and verify the
solutions.

On Schedule

Simple
Match
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Grade Level Hanover

. Hanover Notes
Evaluation

Score‘

Common Core Washington

CC.7.EE.4 Solve real-life and mathematical

WA.6.2 Core Content: Mathematical expressions and
Students develop  their
understanding of how letters are used to represent
numbers in mathematics-an important foundation for

equations: continue to

Timing

This common core
standard appears to be
extremely general. It is

difficult to select the

exact WA standards

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?

solutions.

. . .| algebraic thinking. Students wuse tables, words,
problems using numerical and algebraic ¢ . . : that correspond, but
. . . numbers, graphs, and equations to describe simple .
expressions and equations. Use variables to | . . . . : . the content of using
N linear relationships. They write and evaluate . Composite . .
represent quantities in a real-world or . . ’ . Partially Late numerical and algebraic
. expressions and write and solve equations. By Match .
mathematical problem, and construct . . . . ’ expressions to solve
. . . .. developing these algebraic skills at the middle school .
simple equations and inequalities to solve © . real-world problems is
. . level, students will be able to make a smooth . .
problems by reasoning about the quantities. iy . . certainly covered in the
transition to high school mathematics.
< WA standards.
. . . Inequalities, however.
WA.8.1.B Solve one- and two-step linear inequalities quatties, >
. . may arrive slightly late
and graph the solutions on the number line. .
in Grade 8.
CC.7.EE.4a Solve word problems leading
to equations of the form px + q = r and
x + q) = t, where and r are specific
fa(tiona?)n m,bers Soll),eq’e ations o? these No WA standards at
u . Solve equ . . .
d .| WA.7.2B Solve single- and multi-step problems this level account for
forms fluently. Compare an algebraic | . . . . . . . .
involving proportional relationships and verify the | On Schedule | Partial Match comparison of

algebraic to arithmetic
solutions.
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Common Core

to inequalities of the form px + q > r or px
+ q < r, where p, g, and r are specific
rational numbers. Graph the solution set of
the inequality and interpret it in the context

CC.7.EE.4b Solve word problems leading

Washington

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score‘

slicing three-dimensional figures, as in
plane sections of right rectangular prisms
and right rectangular pyramids.

given information about sides and angles.

three-dimensional
figures.

of the problem. For example, As a WA.8.1.B Solve one- and two-step lmeqr inequalities Late Simple 3
. and graph the solutions on the number line. Match
salesperson, you are paid $50 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.
CC.7.G.1 Draw, construct, and desctibe | WA.7.2.D Make scale drawings and solve problems
geometrical figures and describe the | related to scale.
relationships ~ between  them.  Solve
problems involving scale drawings of | WA.7.3.C Describe the effect that a change in scale Simple
. . . . . On Schedule 3
geometric figures, including computing | factor on one attribute of a two- or three- Match
actual lengths and areas from a scale | dimensional figure has on other attributes of the
drawing and reproducing a scale drawing at | figure, such as the side or edge length, perimeter,
a different scale. area, surface area, or volume of a geometric figure.
CC.7.G.2 Draw, construct, and describe
geometrical figures and describe the
relationship S between ~ them. — Draw WA.5.3.G Draw quadrilaterals and triangles from
(frechand, with ruler and protractor, and | . . . . .
. ; . given information about sides and angles. Partial . .
with technology) geometric shapes with | “ . . . Lacking specific
iven conditions. Focus on constructin, Partially Farly | Composite attention to triangles 2
sV ) N YIS | WA 7.2.D Make scale drawings and solve problems Match s
triangles from three measures of angles or
. - . related to scale.
sides, noticing when the conditions
determine a unique triangle, more than one
triangle, or no triangle.
CC.7.G.3 Draw, construct, and describe
geometrical figures and describe the No standard for
relationships between them. Describe the | . o : . describing two-
two-dimensional figures that result from WA53.G Draw quadsilaterals and triangles from Early Partial Match | dimensional slices of 1
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Common Core

CC.7.G.4 Solve real-life and mathematical
problems involving angle measure, area,
surface area, and volume. Know the

Washington

WA.6.4.A Determine the circumference and area of
circles.

WA.6.3.E Identify the ratio of the circumference to
the diameter of a circle as the constant n, and
recognize 22/7 and 3.14 as common approximations
of 7.

WA.6.4 Core Content: Two- and three-dimensional
figures: Students extend what they know about area
and perimeter to more complex two-dimensional
figures, including circles. They find the surface area

Grade Level

Hanover
Evaluation

Hanover Notes

The WA link is
between circumference

HANOVER RESEARCH AUGUST 2010

formulas for the area and circumference of . . A Composite .
. and volume of simple three-dimensional figures. As Early P and diameter rather
a circle and use them to solve problems; . ’ Match .
. . L they learn about these important concepts, students than circumference and
give an informal derivation of the ’ . .
. . . can solve problems involving more complex figures area.
relationship between the circumference and . . ‘ )
; than in earlier grades and use geometry to deal with a
area of a circle. . o ’ .
wider range of situations. These fundamental skills of
geometry and measurement are increasingly called for
in the workplace and they lead to a more formal
study of geometry in high school.
WA.6.4.C Solve single- and multi-step word
problems involving the relationships among radius,
diameter, circumference, and area of circles, and
verify the solutions.
CC.7.G.5 Solve real-life and mathematical | WA.8.2.A Identify pairs of angles as complementary,
problems involving angle measure, area, | supplementary, adjacent, or vertical, and use these
surface area, and volume. Use facts about | relationships to determine missing angle measures. .
] Composite Comes a grade level
supplementary, complementary, vertical, Late Match late

and adjacent angles in a multi-step problem
to write and solve simple equations for an
unknown angle in a figure.

WA.8.2.B Determine missing angle measures using
the relationships among the angles formed by parallel
lines and transversals.
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Grade Level Hanover

Common Core Washington . ] Hanover Notes
Timing Evaluation

CC.7.G.6 Solve real-life and mathematical
problems involving angle measure, area,
surface area, and volume. Solve real-world The WA standard does

. . . WA.7.3.D Solve single- and multi-step word . .
and mathematical problems involving area, . . . . not require solving
problems involving surface area or volume and verify | On Schedule | Partial Match
volume and surface area of two- and three- problems related to a

the solutions.

dimensional objects composed of triangles, angle measure.
quadrilaterals, polygons, cubes, and right
prisms.

CC.7.5P.1 Use random sampling to draw
inferences about a population. Understand
that statistics can be wused to gain
information about a population by
examining a sample of the population;
generalizations about a population from a Unmatched No Match
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.

CC.7.8P.2 Use random sampling to draw
inferences about a population. 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 Unmatched No Match
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.
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Common Core

Washington

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Score‘

CC.78P.3 Draw informal comparative
inferences  about two  populations.
Informally assess the degree of visual
ovetlap of two numerical data distributions
with similar variabilities, measuring the
difference  between the centers by
expressing it as a multiple of a measure of
variability. For example, the mean height of
players on the basketball team is 10 cm
greater than the mean height of players on
the soccer team, about twice the variability
(mean absolute deviation) on either team;
on a dot plot, the separation between the
two distributions of heights is noticeable.

WA.8.3.A Summarize and compare data sets in terms
of variability and measures of center.

Late

Partial Match

CC.7.5P.4 Draw informal comparative
inferences about two populations. 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.

WA.8.3.A Summarize and compare data sets in terms
of variability and measures of center.

Late

Partial Match

CC.7.SP.5 Investigate chance processes and
develop, use, and evaluate probability
models. Understand that the probability of
a chance event is a number between 0 and
1 that expresses the likelihood of the event
occurring. Larger numbers indicate greater
likelihood. A probability near 0 indicates an
unlikely event, a probability around 1/2
indicates an event that is neither unlikely
nor likely, and a probability near 1 indicates
a likely event.

WA.4.4.F* Describe and compare the likelihood of
events.

WA.6.3.G Determine the theoretical probability of an
event and its complement and represent the
probability as a fraction or decimal from 0 to 1 or as
a percent from 0 to 100.

Early

Simple
Match
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Grade Level Hanover

Common Core Washington . ] Hanover Notes
Timing Evaluation

CC.7.SP.6 Investigate chance processes and
develop, use, and evaluate probability
models. Approximate the probability of a
chance event by collecting data on the
chance process that produces it and
observing its long-run relative frequency, | WA.6.3.F Determine the experimental probability of
and predict the approximate relative | a simple event using data collected in an experiment.
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.

CC.7.SP.7 Investigate chance processes and
develop, use, and evaluate probability The WA standard does

modc{ls. Develop a p robgl?{hty e e WA.7.4.B Determine the theoretical probability of a potaccount =
use it to find probabilities of events. reconciling

Coripris ity o o el @ particular event and use theoretical probability to | On Schedule | Partial Match S e

observed frequencies; if the agreement is predict experimental outcomes. probabilities and
not good, explain possible sources of the outcomes.
discrepancy.

CC.7.8P.7a 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.

Simple

Early Match

WA.7.4.B Determine the theoretical probability of a
particular event and use theoretical probability to | On Schedule
predict experimental outcomes.

Simple
Match
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Common Core

(which may not be uniform) by observing
frequencies in data generated from a
chance process. For example, find the

CC.7.SP.7b Develop a probability model

Washington

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

language (e.g., “rolling double sixes”),
identify the outcomes in the sample space
which compose the event.

calculate probabilities in situations arising from two-
stage experiments (compound events).

approximate probability that a spinning | WA.6.3.F Determine the experimental probability of Earlv Simple
penny will land heads up or that a tossed | a simple event using data collected in an experiment. Aty Match
paper cup will land open-end down. Do the
outcomes for the spinning penny appear to
be equally likely based on the observed
frequencies?
WA.9-12.A2.6.A Apply the fundamental counting
CC.7SP.8 Investioate chance brocesses and principle and the ideas of order and replacement to
o & p . calculate probabilities in situations arising from two- .
develop, use, and evaluate probability . Partial
. o stage experiments (compound events). . . Compound events first
models. Find probabilities of compound Partially Late Composite treated in hich school
events using organized lists, tables, tree . Match & '
dinorams. and simalation WA.7.4.A Represent the sample space of probability
g ’ ) experiments in multiple ways, including tree diagrams
and organized lists.
(;C'—/'SP'SQ Understand that, Just as with WA.9-12.A2.6.A Apply the fundamental counting
simple events, the probability of a . . . The above two
. . principle and the ideas of order and replacement to Simple
compound event is the fraction of e . Late standards appear to
. . calculate probabilities in situations arising from two- Match .
outcomes in the sample space for which . d have the same wording.
i componadl et oEmS. stage experiments (compound events).
CC.7.5P8a Understand that, just as with | \yx 9 15 026 A Apply the fundamental counting
simple events, the probability of a L . . The above two
. . principle and the ideas of order and replacement to Simple
compound event is the fraction of e . Late standards appear to
. . calculate probabilities in situations atising from two- Match .
outcomes in the sample space for which . have the same wording.
the compound event occuts. stage experiments (compound events).
CC.7.SP.8b Represent sample spaces for
(C)(I)H;Eiozlzzd hz::nzblf:;n%nr;e?;dSdizucimis WA.9-12.A2.6.A Apply the fundamental counting
& > . . Sranis. principle and the ideas of order and replacement to .
For an event described in everyday Late Partial Match
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Grade Level Hanover

Common Core Washington . ] Hanover Notes Score‘
Timing Evaluation

CC.7.SP.8c Design and use a simulation to
generate frequencies for compound events.
For example, use random digits as a
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?

CC.8.NS.11. Know that there are numbers
that are not rational, and approximate them
by rational numbers. Know that numbers
that are not rational are called irrational.

Unmatched No Match

. . Explanatory Notes
Understand . informally tbat every nurpber WA.8.4.D* Identify rational and irrational numbers. On Schedule Simple cover repeating 3
has a decimal expansion; for rational Match decimals

numbers show that the decimal expansion
repeats eventually, and convert a decimal
expansion which repeats eventually into a
rational number.

CC.8.NS.2 Know that there are numbers
that are not rational, and approximate them
by rational numbers. Use rational
approximations of irrational numbers to
compare the size of irrational numbers,
locate them approximately on a number
line diagram, and estimate the value of Unmatched No Match
expressions (e.g., n°2). For example, by
truncating the decimal expansion of V2
(square root of 2), show that 2 is between
1 and 2, then between 1.4 and 1.5, and
explain how to continue on to get better
approximations.
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Common Core

CC.8.EE.1 Work with radicals and integer
exponents. Know and apply the properties
of integer exponents to generate equivalent
numerical expressions. For example, 372 X

37N(=5) = 37N=3) = 1/(3"3) = 1/27.

Washington

WA.8.4.C* Evaluate numerical expressions involving
nonnegative integer exponents using the laws of
exponents and the order of operations.

WA.9-12.A1.2.C Interpret and use integer exponents
and square and cube roots, and apply the laws and
properties of exponents to simplify and evaluate
exponential expressions.

WA.9-12.A22.B Use the laws of exponents to
simplify and evaluate numeric and algebraic
expressions that contain rational exponents.

Grade Level
Timing

Partially Late

Hanover
Evaluation

Composite
Match

Hanover Notes

See ‘Examples’ of
WA.9-12.A1.2.C for
use of equivalency.

CC.8.EE.2 Work with radicals and integer
exponents. Use square root and cube root
symbols to represent solutions to equations
of the form x*2 = p and x"3 = 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,

WA.9-12.A1.2.C Interpret and use integer exponents
and square and cube roots, and apply the laws and
properties of exponents to simplify and evaluate
exponential expressions.

Late

Simple
Match

CC.8.EE.3 Work with radicals and integer
exponents. 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 3 X 1078 and the
population of the world as 7 X 10"9, and
determine that the world population is
more than 20 times larger.

Unmatched

No Match

HANOVER RESEARCH AUGUST 2010
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Common Core

CC.8.EE.4 Work with radicals and integer
exponents. 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.

Washington

WA.8.4.A* Represent numbers in scientific notation,
and translate numbers written in scientific notation
into standard form.

WA.8.4.B* Solve problems involving operations with
numbers in scientific notation and verify solutions.

WA.8.4% Additional Key Content: Students deal with
a few key topics about numbers as they prepare to
shift to higher level mathematics in high school. First,
they use scientific notation to represent very large
and very small numbers, especially as these numbers
are used in technological fields and in everyday tools
like calculators or personal computers. Scientific
notation has become especially important as
"extreme units" continue to be identified to represent
increasingly tiny or immense measures arising in
technological fields. A second important numerical
skill involves using exponents in expressions
containing both numbers and variables. Developing
this skill extends students' work with order of
operations to include more complicated expressions
they might encounter in high school mathematics.
Finally, to help students understand the full breadth
of the real-number system, students ate introduced to
simple irrational numbers, thus preparing them to
study higher level mathematics in which properties
and procedures are generalized for the entire set of
real numbers.

Grade Level

iming

On Schedule

Hanover
Evaluation

Composite
Match

Hanover Notes

Score‘

HANOVER RESEARCH AUGUST 2010
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Common Core

Washington

Grade Level

Hanover
Evaluation

HANOVER RESEARCH AUGUST 2010

Score‘

Hanover Notes

Timing

WA.7.2.G Determine the unit rate in a proportional
relationship and relate it to the slope of the
associated line.
WA.7.2.E Represent proportional relationships using
graphs, tables, and equations, and make connections
CCB8.EE.5 Understand the connections | among the representations.
between proportional relationships, lines,
and linear equations. Graph proportional | WA.8.1 Core Content: Linear functions and
relationships, interpreting the unit rate as | equations: Students solve a variety of linear equations
the slope of the graph. Compare two | and inequalities. They build on their familiarity with Parti | Composite
. : . . . . . . . . artially Early 3
different proportional relationships | proportional relationships and simple linear equations ’ ’ Match
represented in different ways. For example, | to work with a broader set of linear relationships, and
compare a distance-time graph to a | they learn what functions are. They model applied
distance-time equation to determine which | problems with mathematical functions represented
of two moving objects has greater speed. by graphs and other algebraic techniques. This Core
Content area includes topics typically addressed in a
high school algebra or a first-year integrated math
course, but here this content is expected of all middle
school students in preparation for a rich high school
mathematics program that goes well beyond these
basic algebraic ideas.
CC.B.EE.6 Understand the connections
between proportional relationships, lines, | WA.7.2.I' = Determine the slope of a line
and linear equations. Use similar triangles | corresponding to the graph of a proportional
to explain why the slope m is the same | relationship and relate slope to similar triangles. C .
between any two distinct points on a non- Early Ompostte 3
. Ay b . . . . . . ) Match
vertical line in the coordinate plane; derive | WA.7.2.C Describe proportional relationships in
the equation y =mx for a line through the | similar figures and solve problems involving similar
origin and the equation y = mx + b for a | figures.
line intercepting the vertical axis at b.
CC8.EE.7 Analyze and solve linear
equations and pairs of s1multa_neou§ fincar WA.8.1.A Solve one-vatiable linear equations. On Schedule Simple 3
equations. Solve linear equations in one Match
variable.
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Common Core

Washington

Grade Level

Hanover
Evaluation

Hanover Notes

HANOVER RESEARCH AUGUST 2010

CCB8.EE.7a Give
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 a and b are
different numbers).

examples of linear

Timing

Unmatched

No Match

CC.8.EE.7b Solve linear equations with
rational number coefficients, including
equations  whose  solutions  require
expanding  expressions  using  the
distributive property and collecting like
terms.

WA.8.1.A Solve one-variable linear equations.

On Schedule

Simple
Match

See Examples.

CC.8.EE.8 Analyze and solve linear
equations and pairs of simultaneous linear
equations. Analyze and solve pairs of

simultaneous linear equations.

WA.9-12.A1.1.C  Solve problems that can be
represented by a system of two linear equations or
inequalities.

Late

Simple
Match

CC.8.EE.82a Understand that solutions to a
system of two linear equations in two
variables  cortespond to points  of
intersection of their graphs, because points
of intersection satisfy both equations
simultaneously.

WA.9-12.A1.4D Write and solve systems of two
linear equations and inequalities in two variables.

Late

Simple
Match

See explanatory notes.

CC.8.EE.8b Solve systems of two linear
equations in two variables algebraically, and
estimate  solutions by graphing the
equations. Solve simple cases by inspection.
For example, 3x + 2y = 5and 3x + 2y = 6
have no solution because 3x + 2y cannot
simultaneously be 5 and 6.

WA.9-12.A1.4D Write and solve systems of two
linear equations and inequalities in two variables.

WA.9-12.A2.1.B  Solve problems that can be
represented by systems of equations and inequalities.

Partially Late

Partial
Composite
Match

No solving of two
equations by
inspection.

115



Common Core

CC.8.EE.8¢c Solve real-wotld and
mathematical problems leading to two
linear equations in two vatiables. For
example, given coordinates for two pairs of
points, determine whether the line through
the first pair of points intersects the line
through the second pair.

Washington

WA.9-12.A1.1.C Solve problems that can be
represented by a system of two linear equations or
inequalities.

Grade Level
Timing

Late

Hanover
Evaluation

Simple
Match

Hanover Notes

Score‘

CC.8.F.1 Define, evaluate, and compare
functions. 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 Grade 8.)

WA.8.1.C Represent a linear function with a verbal
description, table, graph, or symbolic expression, and
make connections among these representations.

On Schedule

Simple
Match

CC.8.F.2 Define, evaluate, and compare
functions. 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.

WA.8.1.C Represent a linear function with a verbal
description, table, graph, or symbolic expression, and
make connections among these representations.

On Schedule

Simple
Match

HANOVER RESEARCH AUGUST 2010

CC.8.F.3 Define, evaluate, and compare
functions. Interpret the equation y = mx +
b as defining a linear function, whose graph
is a straight line; give examples of functions
that are not linear. For example, the
function A = s$"2 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.

WA.8.1.C Represent a linear function with a verbal
description, table, graph, or symbolic expression, and
make connections among these representations.

On Schedule

Partial Match

Nonlinear functions
not introduced at this
level.
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Common Core

CC.8F4 Use functions to model
relationships between quantities. Construct
a function to model a linear relationship
between two quantities. Determine the rate
of change and initial value of the function

Washington

WA.8.1.E Interpret the slope and y-intercept of the
graph of a linear function representing a contextual
situation.

WA.9-12.A1.4 Core Content: Linear functions,
equations, and inequalities: Students understand that
linear functions can be used to model situations
involving a constant rate of change. They build on

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Score‘

from a description of a relationship or from | the work done in middle school to solve sets of linear Parti Composite
. . - . . . . . artially Late 3
two (x, y) values, including reading these | equations and inequalities in two variables, learning Match
from a table or from a graph. Interpret the | to interpret the intersection of the lines as the
rate of change and initial value of a linear | solution. While the focus is on solving equations,
function in terms of the situation it models, | students also learn graphical and numerical methods
and in terms of its graph or a table of | for approximating solutions to equations. They use
values. linear functions to analyze relationships, represent
and model problems, and answer questions. These
algebraic skills are applied in other Core Content
areas across high school courses.
CC8F.5 Use functions to model
relationships between quantities. Describe
qualitatively the functional relationship
between two quantities by analyzing a | WA.8.1.G Determine and justify whether a given C .
o . . . omposite
graph (e.g., where the function is increasing | verbal description, table, graph, or symbolic | On Schedule Match 3

or decreasing, linear or nonlinear). Sketch a
graph that exhibits the qualitative features
of a function that has been described
verbally.

expression represents a linear relationship.

HANOVER RESEARCH AUGUST 2010
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Common Core

CC.8.G.1 Understand congruence and
similarity ~ using  physical ~ models,
transparencies, or geometry software.

Verify experimentally the properties of

Washington

WA.9-12.G.5.C Given two congruent or similar

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score‘

HANOVER RESEARCH AUGUST 2010

rotations, reflections, and translations: . . 4 . .
J ’ . . figures in a coordinate plane, describe a composition Simple
—- a. Lines are taken to lines, and line . ; . o Late 3
scoments to line seoments of the same of translations, reflections, rotations, and dilations Match
5 & that superimposes one figure on the other.
length.
-- b. Angles are taken to angles of the same
measure.
-- c. Parallel lines are taken to parallel lines.
CC.8.G.2 Understand congruence and
similari usin: hysical models . . .
trans a?;ncies §r zo}rfnetr software’ WA.9-12.G.5.D Describe the symmetries of two-
Un deistan d rh’atatwogdimensi;nal fioure is- dimensional figures and describe transformations,
- u . . . . .
. g including reflections across a line and rotations about .
congruent to another if the second can be A boint Partially Late Composite 3
obtained from the first by a sequence of potnt ) Match
rotations, reflections, and translations; . . R . .
. ’ ’ . > | WA.4.3.A Determine congruence of two-dimensional
given two congruent figures, describe a foures
. ures.
sequence that exhibits the congruence | ©
between them.
WA.9-12.G.5.C Given two congruent or similar
figures in a coordinate plane, describe a composition
CC.8.G.3 Understand congruence and . . > . o
similai sin h sicflr models of translations, reflections, rotations, and dilations
u .
v s P > | that superimposes one figure on the other. .
transparencies, ot geometry software. Partially Late Composite See examples 3
Describe  the  effect of  dilations, y Match ples.

translations, rotations and reflections on
two-dimensional figures using coordinates.

WA.8.2.D Represent and explain the effect of one or
mote translations, rotations, reflections, or dilations
(centered at the origin) of a geometric figure on the
coordinate plane.
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Grade Level Hanover

Common Core Washington . ] Hanover Notes Score‘
Timing Evaluation

CC.8.G.4 Understand congruence and
similarity using physical models,
transparencies, or geometry software.
Understand that a two-dimensional figure is | WA.9-12.G.5.C Given two congruent or similar
similar to another if the second can be | figures in a coordinate plane, describe a composition Late Simple
obtained from the first by a sequence of | of translations, reflections, rotations, and dilations Match
rotations, reflections, translations, and | that superimposes one figure on the other.
dilations;  given two  similar  two-
dimensional figures, describe a sequence
that exhibits the similarity between them.
CC.8.G.5 Understand congruence and
similarity using physical models,
transparencies, or geometry software. 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 three angles
appear to form a line, and give an argument
in terms of transversals why this is so.
CC.8.G.6 Understand and apply the
Pythagorean Theorem. Explain a proof of
the Pythagorean Theorem and its converse.

WA.8.2B Determine missing angle measures using
the relationships among the angles formed by parallel | On Schedule
lines and transversals.

Simple
Match

WA.8.2.F Demonstrate the Pythagorean Theorem Simple
: On Schedule
and its converse and apply them to solve problems. Match
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Common Core

Washington

WA.8.2.G Apply the Pythagorean Theorem to
determine the distance between two points on the
coordinate plane.

WA.8.2 Core Content: Properties of geometric
figures: Students work with lines and angles,
especially as they solve problems involving triangles.

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Score‘

HANOVER RESEARCH AUGUST 2010

1(3:;118(}: nUndeTr}sltaridm and Aaplp ly $e They use known relationships involving sides and
agotea corert PPy the angles of triangles to find unknown measures, .
Pythagorean Theorem to  determine . . . Composite
. . . . | connecting geometry and measurement in practical | On Schedule 3
unknown side lengths in right triangles in ; . . Match
el avel ssonihespaden] (el i ways that will be useful well after high school. Since
wo and three dimensions squares of numbers arise when using the Pythagorean
’ Theorem, students work with squares and square
roots, especially in problems with two- and three-
dimensional figures. Using basic geometric theorems
such as the Pythagorean Theorem, students get a
preview of how geometric theorems are developed
and applied in more formal settings, which they will
further study in high school.
¢C8G8 Understand and apply  the WA.8.2.G Apply the Pythagorean Theorem to .
Pythagorean = ‘Theorem. — Apply ~ the determine the distance between tw ints on th On Schedul Simple 3
Pythagorean Theorem to find the distance cte c the ance betwee o po on e cheduie Match

between two points in a coordinate system.

coordinate plane.
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Common Core

Washington

Grade Level

Hanover
Evaluation

HANOVER RESEARCH AUGUST 2010

Hanover Notes

Score‘

CC.8.G.9 Solve real-world and
mathematical problems involving volume

WA.7.3.A Determine the surface area and volume of

cylinders using the appropriate formulas and explain
why the formulas work.

WA.7.3.B Determine the volume of pyramids and
cones using formulas.

WA.7.3.D Solve single- and multi-step word
problems involving surface area or volume and verify
the solutions.

of cylinders, cones and spheres. Know the Partial N dards add
formulas for the volume of cones, | WA.7.3 Core Content: Surface area and volume: Early Composite © standards address 1
. . . volume of spheres.

cylinders, and spheres and use them to | Students extend their understanding of surface area Match
solve  real-world and  mathematical | and volume to include finding surface area and
problems. volume of cylinders and volume of cones and

pyramids. They apply formulas and solve a range of

problems involving three-dimensional — objects,

including problems people encounter in everyday life,

in certain types of work, and in other school subjects.

With a strong understanding of how to work with

both two-dimensional and three-dimensional figures,

students build an important foundation for the

geometry they will study in high school.
CC.8.SP.1  Investigate  patterns  of
association in bivariate data. Construct and The WA standard does
interpret  scatter plots for bivariate not focus on patterns
measurement data to investigate patterns of | WA.8.3.C Create a scatterplot for a two-variable data such as clustering,
association  between two  quantities. | set, and, when appropriate, sketch and use a trend | On Schedule | Partial Match outliers, positive or 1
Describe  patterns  such as clustering, | line to make predictions. negative association,
outliers, positive or negative association, linear association, and
linear association, and nonlinear nonlinear association.
association.
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Grade Level Hanover

Common Core Washington . ] Hanover Notes Score‘
Timing Evaluation

CC.8SP.2  Investigate  patterns  of
association in bivariate data. Know that
straight lines are widely used to model
relationships  between two quantitative | WA.8.3.C Create a scatterplot for a two-variable data

variables. For scatter plots that suggest a | set, and, when appropriate, sketch and use a trend | On Schedule ?\Eltlz 1; 3
linear association, informally fit a straight | line to make predictions.

line, and informally assess the model fit by

judging the closeness of the data points to

the line.

CC.8.SP.3  Investigate  patterns  of

association in bivariate data. Use the

equation of a linear model to solve | WA.8.1.D Determine the slope and y-intercept of a

problems in the context of bivariate | linear function described by a symbolic expression,

measurement data, interpreting the slope | table, or graph. Composite

and intercept. For example, in a linear On Schedule Malzch 3

model for a biology experiment, interpret a | WA.8.1.E Interpret the slope and y-intercept of the
slope of 1.5 cm/hr as meaning that an | graph of a linear function representing a contextual
additional hour of sunlight each day is | situation.

associated with an additional 1.5 c¢m in
mature plant height.
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. Grade Level Hanover
Common Core Washington . : Hanover Notes Score‘
Timing Evaluation

CC.8.SP.4  Investigate  patterns  of
association in bivariate data. 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 Unmatched No Match
calculated for rows or columns to describe
possible association between the two
vatiables. 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?
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High School Mathematics: Alignment Analysis Crosswalk

In this section, Hanover presents the main alignment crosswalk table for the high school (9-12) Grade Band.

Common Core

Table 11: High School Standards

Grade Level

Hanover

Hanover Notes

HANOVER RESEARCH AUGUST 2010

CC.9-12N.RN.1 Extend the properties of
exponents to rational exponents. 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 5°(1/3) to be the cube
root of 5 because we want [57(1/3)]"3 =
57[(1/3) x 3] to hold, so [57(1/3)]"3 must
equal 5.

Washington State

WA.9-12.A1.2.C Interpret and use integer exponents
and square and cube roots, and apply the laws and
properties of exponents to simplify and evaluate
exponential expressions.

Timing

On Schedule

Evaluation

Simple
Match

CC.9-12N.RN.2 Extend the properties of
exponents to rational exponents. Rewrite
expressions involving radicals and rational
exponents using the properties of
exponents.

WA.9-12.A1.2.C Interpret and use integer exponents
and square and cube roots, and apply the laws and
properties of exponents to simplify and evaluate
exponential expressions.

On Schedule

Simple
Match

CC.9-12.N.RN.3 Use properties of rational
and irrational numbers. Explain why the
sum or product of rational 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.

WA.9-12.A2.2.A  Explain how whole, integer,
rational, real, and complex numbers are related, and
identify the number system(s) within which a given
algebraic equation can be solved.

On Schedule

Simple
Match

124



HANOVER RESEARCH

AUGUST 2010

Grade Level

Hanover

Common Core .
Evaluation

Washington State Hanover Notes Score ‘

CC.9-12N.Q.1 Reason quantitatively and
use units to solve problems. Use units as a
way to understand problems and to guide
the solution of multi-step problems; choose
and interpret units consistently in formulas;
choose and interpret the scale and the
origin in graphs and data displays.*

WA.9-12.G.6* Additional Key Content: Students

extend and formalize their work with geometric
formulas for perimeter, atea, surface area, and
volume of two- and three-dimensional figures,
focusing on mathematical derivations of these
formulas and their applications in complex problems.
They use properties of geometry and measurement to
solve problems in purely mathematical as well as
applied contexts. Students understand the role of
units in measurement and apply what they know to
solve problems involving derived measutes like speed
or density. They understand that all measurement is
approximate and specify precision in measurement
problems.

WA.9-12.G.6.F*  Solve  problems  involving
measurement conversions within and between
systems, including those involving derived units, and
analyze solutions in terms of reasonableness of
solutions and appropriate units.

Timing

On Schedule

Partial

Composite
Match

The WA standards are

missing the concepts
of scale and origin.

CC.9-12N.Q.2 Reason quantitatively and
use units to solve problems. Define
appropriate quantities for the purpose of
descriptive modeling.*

Unmatched

No Match

CC.9-12.N.Q.3 Reason quantitatively and
use units to solve problems. Choose a level
of accuracy appropriate to limitations on
measurement when reporting quantities.*

WA.9-12.G.6.E* Use different degrees of precision in
measurement, explain the reason for using a certain
degree of precision, and apply estimation strategies to
obtain reasonable measurements with appropriate
precision for a given purpose.

On Schedule

Simple
Match
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Common Core

CC.9-12N.CN.1 Perform  arithmetic
operations with complex numbers. Know
there is a complex number i such that "2 =
—1, and every complex number has the
form a + bi with a and b real.

Washington State

WA.9-12.A22.A  Explain
rational, real, and complex numbers are related, and
identify the number system(s) within which a given
algebraic equation can be solved.

how whole, integer,

WA.9-12.A2.2.B Use the laws of exponents to
simplify and evaluate numeric and algebraic
expressions that contain rational exponents.

Grade Level
Timing

On Schedule

Hanover
Evaluation

Partial
Composite
Match

Hanover Notes

These are the best WA
matches.

Score ‘

CC.9-12N.CN.2  Perform  arithmetic
operations with complex numbers. Use the
relation "2 = —1 and the commutative,
associative, and distributive properties to
add, subtract, and multiply complex
numbers.

Unmatched

No Match

CC.9-12N.CN.3 (+) Perform arithmetic
operations with complex numbers. Find the
conjugate of a complex number; use
conjugates to find moduli and quotients of
complex numbers.

Unmatched

No Match

CC.9-12N.CN.4 (+) Represent complex
numbers and theit operations on the
complex plane. 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 number represent the same
number.

Unmatched

No Match

HANOVER RESEARCH AUGUST 2010
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Grade Level
Timing

Hanover

. Hanover Notes
Evaluation

Common Core

Score ‘

Washington State

numbers and their operations on the
complex plane. Represent addition,
subtraction, multiplication, and conjugation
of complex numbers geometrically on the
complex plane; use properties of this
representation  for computation. For
example, (-1 + \/31)’\3 = 8 because (-1 +
\3i) has modulus 2 and argument 120°.

CC.9-12N.CN.5 (+) Represent complex

Unmatched

No Match

CC.9-12N.CN.6 (+) Represent complex
numbers and their operations on the
complex plane. 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.

Unmatched

No Match

CC.9-12N.CN.7 Use complex numbers in
polynomial identities and equations. Solve
quadratic equations with real coefficients
that have complex solutions.

WA.9-12.A1.5.C Solve quadratic equations that can
be factored as (ax + b)(cx + d) where a, b, ¢, and d
are integers.

WA.9-12.A1.5.D Solve quadratic equations that have
real roots by completing the square and by using the
quadratic formula.

WA.9-12.A2.3.C Solve quadratic equations and
inequalities, including equations with complex roots.

On Schedule

Composite
Match

See Explanatory Notes
for WA.9-12.A1.5D

for complex solutions.

CC.9-12.N.CN.8 (+) Use complex numbets
in polynomial identities and equations.
Extend polynomial identities to the

complex numbers. For example, rewrite
x"2 + 4 as (x + 2i)(x — 2i).

Unmatched

No Match
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

CLEZINENGD (i) Uise woiplers i bisii WA.9-12.A1.3.B Represent a function with a

in polynomial identities and equations. mboli ression. as a oraph. in a table. and usin Simpl See Explanatory Notes
Know the Fundamental Theorem of Syor d;) Caeig esrsn;)k’e Scoirngctions amf;n ltl}ies% On Schedule Matlz:; for Fundamental 3
Algebra; show that it is true for quadratic i & Theorem of Algebra.

50 s representations.
y: .

CC.9-12N.VM.1 (+) Represent and model
with vector quantities. Recognize vector
quantities as having both magnitude and
direction. Represent vector quantities by Unmatched No Match
directed line segments, and use appropriate
symbols for vectors and their magnitudes

(e.g., v(bold), |v|, | |v] |, v(not bold)).

CC.9-12N.VM.2 (+) Represent and model
with  vector  quantities. Find  the
components of a vector by subtracting the Unmatched No Match
coordinates of an initial point from the
coordinates of a terminal point.

CC.9-12N.VM.3 (+) Represent and model
with vector quantities. Solve problems
involving velocity and other quantities that
can be represented by vectors.

Unmatched No Match

CCI9-12N.VM.4 (+) Petform operations

Unmatched No Match
on vectors. Add and subtract vectors.

CC.9-12N.VM.4a (+) Add vectors end-to-
end, component-wise, and by the
parallelogram rule. Understand that the Unmatched No Match
magnitude of a sum of two vectors is
typically not the sum of the magnitudes.
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

CC.9-12N.VM.4b (+) Given two vectots
in magnitude and direction form, determine Unmatched No Match
the magnitude and ditection of their sum.

CC.9-12N.VM.4c (+) Understand vector
subtraction v — w as v + (—w), where (—w)
is the additive inverse of w, with the same
magnitude as w and pointing in the
opposite  direction. Represent vector
subtraction graphically by connecting the
tips in the appropriate order, and perform
vector subtraction component-wise.

Unmatched No Match

CC.9-12N.VM.5 (+) Perform operations

on vectors. Multiply a vector by a scalar. Unmatched No Match

CC.9-12N.VM.5a2 (+) Represent scalar
multiplication graphically by scaling vectors
and possibly reversing their direction;
perform scalar multiplication component-
wise, e.g., as c(v(sub x), v(sub y)) = (cv(sub
x), cv(sub y)).

CCI9-12N.VM.5b  (+) Compute the
magnitude of a scalar multiple cv using
| |ev|| = |c|v. Compute the direction of

Unmatched No Match

. h Match
cv knowing that when |c|v = 0, the Unmatched No Mate

direction of cv is either along v (for ¢ > 0)
or against v (for ¢ < 0).
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Common Core

CCI9-12N.VM.6 (+) Petform operations
on matrices and wuse matrices in

Washington State

WA.9-12.A2.7* Additional Key Content: Students
study two important topics here. First, they extend
their ability to solve systems of two equations in two
variables to solving systems of three equations in
three variables, which leads to the full development

Grade Level

Timing

Hanover
Evaluation

AUGUST 2010

Hanover Notes

The WA standard
mentions matrices, but

the payoffs in a game are doubled.

and partial sums of arithmetic series and the terms
and partial and infinite sums of geometric series. This
conceptual understanding of series lays an important
foundation for understanding calculus.

applications. Use matrices to represent and | of matrices in Precalculus. Second, they formalize | On Schedule | Partial Match L
. . . . only in a limited
manipulate data, e.g., to represent payoffs | their work with series as they learn to find the terms respect
or incidence relationships in a network. and partial sums of arithmetic series and the terms pect
and partial and infinite sums of geometric series. This
conceptual understanding of series lays an important
foundation for understanding calculus.
WA.9-12.A2.7* Additional Key Content: Students
study two important topics here. First, they extend
their ability to solve systems of two equations in two
9-12.N. VARG i i i i i
CC.9-12 NVM7 (+) Perform operations varlables.to solvmg systems of three equations in The WA standard
on matrices and wuse matrices in | three variables, which leads to the full development mentions matrices. but
applications. Multiply matrices by scalats to | of matrices in Precalculus. Second, they formalize | On Schedule | Partial Match Lo
. . . . only in a limited
produce new matrices, e.g., as when all of | their work with series as they learn to find the terms —
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Common Core

CCI9-12N.VM.8 (+) Perform operations
on matrices and use matrices in

Washington State

WA.9-12.A2.7* Additional Key Content: Students
study two important topics here. First, they extend
their ability to solve systems of two equations in two
variables to solving systems of three equations in
three variables, which leads to the full development

Grade Level

Timing

Hanover
Evaluation

AUGUST 2010

Hanover Notes

The WA standard
mentions matrices, but

commutative operation, but still satisfies
the associative and distributive propetties.

and partial sums of arithmetic series and the terms
and partial and infinite sums of geometric series. This
conceptual understanding of series lays an important
foundation for understanding calculus.

L . of matrices in Precalculus. Second, they formalize | On Schedule | Partial Match L
applications. Add, subtract, and multiply . . . only in a limited
. . . . their work with seties as they learn to find the terms
matrices of appropriate dimensions. . . . . respect.
and partial sums of arithmetic series and the terms
and partial and infinite sums of geometric series. This
conceptual understanding of series lays an important
foundation for understanding calculus.
WA.9-12.A2.7* Additional Key Content: Students
study two important topics here. First, they extend
CCI9-12N.VM.9 (+) Perform operations | their ability to solve systems of two equations in two
on  matrices and use matrices in varlables.to solvmg systems of three equations in The WA standard
applications. Understand  that, unlike | three variables, which leads to the full development mentions matrices. but
multiplication ~ of  numbers, matrix | of matrices in Precalculus. Second, they formalize | On Schedule | Partial Match . oL
ST 0 . . . only in a limited
multiplication for square matrices is not a | their work with series as they learn to find the terms —
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Common Core

Washington State

Grade Level

Hanover
Evaluation

Hanover Notes

HANOVER RESEARCH AUGUST 2010

CC.9-12N.VM.10 (+) Petform operations
on matrices and use matrices in
applications. Understand that the zero and
identity matrices play a role in matrix

WA.9-12.A2.7* Additional Key Content: Students
study two important topics here. First, they extend
their ability to solve systems of two equations in two
variables to solving systems of three equations in
three variables, which leads to the full development

Timing

The WA standard
mentions matrices, but

represent a quantity in terms of its

context.*

addition and multiplication similar to the | of matrices in Precalculus. Second, they formalize | On Schedule | Partial Match only in a limited
role of 0 and 1 in the real numbers. The | their work with seties as they learn to find the terms yres cct
determinant of a square matrix is nonzero | and partial sums of arithmetic series and the terms pect.
if and only if the matrix has a multiplicative | and partial and infinite sums of geometric series. This
inverse. conceptual understanding of series lays an important
foundation for understanding calculus.
CC.9-12N.VM.11 (+) Perform operations
on matrices and use matrices in
applications. Multiply a vector (regarded as
a matrix with one column) by a matrix of Unmatched No Match
suitable dimensions to produce another
vector.  Work  with  matrices  as
transformations of vectors.
WA.9-12.A2.7* Additional Key Content: Students
study two important topics here. First, they extend
. their ability to solve systems of two equations in two
CC.9-12N.VM.12 (+) Perform operations | . APHTY T SOIVE 8y q 10 B
. : .| variables to solving systems of three equations in
on matrices and use matrices in . ; The WA standard
. . . three variables, which leads to the full development . .
applications. Work with 2 X 2 matrices as . . . . mentions matrices, but
. . of matrices in Precalculus. Second, they formalize | On Schedule | Partial Match .
transformations of the plane, and interpret . . . only in a limited
. .| their work with seties as they learn to find the terms
the absolute value of the determinant in . . . . respect.
and partial sums of arithmetic series and the terms
terms of area. . s . . .
and partial and infinite sums of geometric series. This
conceptual understanding of series lays an important
foundation for understanding calculus.
CC.9-12.A.SSE.1 Interpret the structure of
expressions. Interpret expressions that
p P p Unmatched No Match
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Common Core

Washington State

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

HANOVER RESEARCH AUGUST 2010

Score ‘

CC.9-12.A.SSE.1a Interpret parts of an

expression, such as terms, factors, and Unmatched No Match
coefficients.*
CC.9-12.A.SSE.1b Interpret complicated
expressions by viewing one or more of
their parts as a single entity. For example, Unmatched No Match
interpret P(1+1)"n as the product of P and
a factor not depending on P.*
CC.9-12.A.SSE.2 Interpret the structure of
expressions. Use the structure of an
expression to identify ways to rewrite it.
For example, see x4 — y™4 as (x"2)"2 — Unmatched No Match
(y"2)"2, thus recognizing it as a difference
of squares that can be factored as (x"2 —
v 2)x"2 + y"2).
WA.9-12.M2.5% Additional Key Content: Students
grow more proficient in their use of algebraic
techniques as they use these techniques to write
equivalent expressions in various forms. They build
CC9-12.A.SSE.3 Write expressions in | on their understanding of computation using
equivalent forms to solve problems. | arithmetic operations and properties and expand this
Choose and produce an equivalent form of | understanding to include the symbolic language of o Simple
. . o n Schedule 3
an expression to reveal and explain | algebra. Students understand the role of units in Match
properties of the quantity represented by | measurement, convert among units within and
the expression.* between different measurement systems as needed,
and apply what they know to solve problems. They
use derived measures such as those used for speed
(e.g., feet per second) or determining automobile gas
consumption (e.g., miles per gallon).
CC.9-12.A.SSE.3a  Factor a quadratic | WA.9-12.A1.5.C Solve quadratic equations that can Simple
expression to reveal the zeros of the | be factored as (ax + b)(cx + d) where a, b, ¢, and d | On Schedule Ma tIZ h 3

function it defines.*

are integers.
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Grade Level Hanover

Common Core

Washington State Hanover Notes Score ‘

Timing Evaluation

CC.9-12.A.SSE.3b Complete the square in

WA.9-12.A1.5.D Solve quadratic equations that have

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).

A quadratlc expression 1o reveal - the real roots by completing the square and by using the | On Schedule Simple
maximum or minimum value of the . Match
L quadratic formula.
function it defines.*
WA.9-12M3.6 Core Content: Algebraic properties:
COAASTGs Wi B prepertn of Students continue to use Varlables. and expressions to
. solve both purely mathematical and applied
exponents to transform expressions for . :
. . problems, and they broaden their understanding of
exponential functions. For example the . .
. ~ . the real number system to include complex numbers. Simple
expression 1.157t can be rewritten as . . . On Schedule
N N _ N Students extend their use of algebraic techniques to Match
[1.157(1/12)]"(12¢) = 1.012°(12¢) to reveal | . . . . . .
. . include manipulations of expressions with rational
the approximate equivalent monthly . . .
. . . exponents, operations on polynomials and rational
interest rate if the annual rate is 15%.* . . : . . .
expressions, and solving equations involving rational
and radical expressions.
CC9-12.A.SSE.4 Write expressions in
equivalent forms to solve problems. Derive
the formula for the sum of a finite | WA.9-12.A2.7.B* Find the terms and partial sums of .

. . . . . . . e Simple
geometric series (when the common ratio is | arithmetic and geometric series and the infinite sum | On Schedule Match
not 1), and use the formula to solve | for geometric series. ¢
problems. For example, calculate mortgage
payments.*

CC.9-12.A.APR.1  Perform  arithmetic
operations on polynomials. Understand | WA.9-12.A1.2.E Use algebraic properties to factor
that polynomials form a system analogous | and combine like terms in polynomials. .

. Composite
to the integers, namely, they are closed On Schedule Match
under the operations of addition, | WA.9-12.A1.2.F Add, subtract, multiply, and divide
subtraction, and multiplication; add, | polynomials.
subtract, and multiply polynomials.

CC.9-12.A.APR.2 Understand the
relationship between zeros and factors of
polynomial. Know and apply the
Remainder Theorem: For a polynomial p(x) Unmatched No Match
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes
Timing Evaluation

CC.9-12.A.APR.3 Understand the
relationship between zeros and factors of
polynomials. Identify zeros of polynomials
when suitable factorizations are available, Unmatched No Match
and use the zeros to construct a rough
graph of the function defined by the
polynomial.

CC.9-12.A.APR.4 Use polynomial identities
to solve problems. Prove polynomial
identities and wuse them to describe
numerical relationships. For example, the
polynomial identity (x*2 + y*2)"2 = (x"2 —
y*2)"2 + (2xy)"2 can be used to generate
Pythagorean triples.

CC9-12.A.APR.5 (+) Use polynomial
identities to solve problems. Know and
apply that the Binomial Theorem gives the
expansion of (x + y)*n in powers of x and
y for a positive ipteger n, Where x and y are \X/A.9-12.A2.6.D Apply the bippnﬁal theorem to On Schedule | Partial Match No ]jnIF to Pascal’s 5
any numbers, with coefficients determined | solve problems involving probability. triangle.
for example by Pascal’s Triangle. (The
Binomial Theotem can be proved by
mathematical  induction or by a
combinatorial argument.)

CC.9-12.A.APR.6 Rewrite rational
expressions.  Rewrite  simple rational
expressions in different forms; write
a(x)/b(x) in the form qx) + 1(x)/b(x),
where a(x), b(x), q(x), and r(x) are Unmatched No Match
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.

WA.9—12.A1.2:E Use ﬂgebra1c properties to factor On Schedule | Partial Match No link to 5
and combine like terms in polynomials. Pythagorean triples.
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Grade Level Hanover

Common Core Washington State Hanover Notes Score ‘

Timing Evaluation
CC.9-12.A.APR.7 (+) Rewtite rational
expressions. Understand that rational
expressions form a system analogous to the
rational numbers, closed under addition,
subtraction, multiplication, and division by
a nonzero rational expression; add,
subtract, multiply, and divide rational
expressions.

WA.9-12.A2.2.C Add, subtract, multiply, divide, and
simplify ~rational and more general algebraic | On Schedule
expressions.

Simple
Match
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Grade Level Hanover

Common Core . . .
Timing Evaluation

Washington State

Hanover Notes Score ‘

CC.9-12.A.CED.1 Create equations that
describe numbers or relationship. 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.*

WA.7.1.F Write an equation that corresponds to a
given problem situation, and describe a problem
situation that corresponds to a given equation.

WA.8.1.B Solve one- and two-step linear inequalities
and graph the solutions on the number line.

WA.9-12.A1.4. A Write and solve linear equations and
inequalities in one variable.

WA.9-12.A1.1.D Solve problems that can be
represented by quadratic functions and equations.

WA.9-12.A2.2.C Add, subtract, multiply, divide, and
simplify ~rational and more general algebraic
expressions.

WA.9-12.A1.5 Core Content: Quadratic functions
and equations: Students study quadratic functions
and their graphs, and solve quadratic equations with
real roots in Algebra 1. They use quadratic functions
to represent and model problems and answer
questions in situations that are modeled by these
functions. Students solve quadratic equations by
factoring and computing with polynomials. The
important mathematical technique of completing the
square is developed enough so that the quadratic
formula can be derived.

On Schedule

Composite
Match
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Common Core

CC.9-12.A.CED.2 Create equations that
describe numbers or relationship. Create
equations in two or more variables to
represent relationships between quantities;
graph equations on coordinate axes with
labels and scales.*

Washington State

WA.9-12.A1.1.C Solve problems that can be
represented by a system of two linear equations or
inequalities.

WA.9-12.A1.4D Write and solve systems of two
linear equations and inequalities in two variables.

WA.9-12.A1.3.B Represent a function with a
symbolic expression, as a graph, in a table, and using
words, and make connections among these
representations.

WA.9-12.A1.5.B Sketch the graph of a quadratic
function, describe the effects that changes in the
parameters have on the graph, and interpret the x-
intercepts as solutions to a quadratic equation.

Grade Level
Timing

On Schedule

Hanover
Evaluation

Composite
Match

Hanover Notes

Score ‘

CC.9-12.A.CED.3 Create equations that
describe  numbers  or  relationship.
Represent constraints by equations or
inequalities, and by systems of equations
and/or inequalities, and intetpret solutions
as viable or non-viable options in a
modeling context. For example, represent
inequalities describing nutritional and cost

constraints on combinations of different
foods.*

Unmatched

No Match

HANOVER RESEARCH AUGUST 2010

CC.9-12.A.CED.4 Create equations that
describe  numbers  or  relationship.
Rearrange formulas to highlight a quantity
of interest, using the same reasoning as in
solving equations. For example, rearrange
Ohm’s law V = IR to highlight resistance
R.*

Unmatched

No Match
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Common Core

CC.9-12.A.REI.1 Understand
equations as a process of reasoning and
explain the reasoning. Explain each step in
solving a simple equation as following from

solving

Washington State

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score ‘

HANOVER RESEARCH AUGUST 2010

the equality of numbers asserted at the Unmatched No Match
previous step, starting from the assumption
that the original equation has a solution.
Construct a viable argument to justify a
solution method.
WA.9-12.M3.6 Core Content: Algebraic properties:
Students continue to use variables and expressions to
CC9-12.AREL2  Understand  solving | solve both purely mathematical and applied
equations as a process of reasoning and | problems, and they broaden their understanding of
explain the reasoning. Solve simple rational | the real number system to include complex numbers. o Simple
. . . . . . . n Schedule 3
and radical equations in one variable, and | Students extend their use of algebraic techniques to Match
give examples showing how extraneous | include manipulations of expressions with rational
solutions may arise. exponents, operations on polynomials and rational
expressions, and solving equations involving rational
and radical expressions.
WA.9-12.A1.1.B  Solve problems that can be
CC.9-12.A.REL3 Solve equations and | represented by linear functions, equations, and
inequalities in one vatiable. Solve linear | inequalities. C .
. . L . omposite
equations and inequalities in one variable, On Schedule Match 3
including  equations with  coefficients | WA.9-12.M1.1.B  Solve problems that can be
represented by letters. represented by linear functions, equations, and
inequalities.
WA.9-12.A1.1.D Solve problems that can be
represented by quadratic functions and equations.
CC9-12.AREL4 Solve equations and yﬁ9'12'131'5'c S(jrlvg quafztic iq“ador]f that Iy c .
inequalities in one variable. Solve quadratic ¢ tactored as (ax )(ex ) where 2, b, ¢, an On Schedule omposite 3
are integers. Match

equations in one vatiable.

WA.9-12.A2.1.C Solve problems that can be
represented by quadratic functions, equations, and

inequalities.
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Common Core

Washington State

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

completing the square to transform any

CC.9-12.AREl.4a Use the method of

WA.9-12.A1.5.D Solve quadratic equations that have

The Notes also explain

graphs), focusing on pairs of linear

equations in two variables.

inequalities.

quadratic equatlorAl m_x into an equation of real roots by completing the square and by using the | On Schedule Simple use of complepng the
the form (x — p)*2 = q that has the same dratic formul Match square to derive the
solutions. Derive the quadratic formula quadratic formuia. quadratic formula.
from this form.

WA.9-12.A1.1.D Solve problems that can be

represented by quadratic functions and equations.
CC.9-12.A.REIL4b Solve quadratic | WA.9-12.A1.5.C Solve quadratic equations that can There does not appear
equations by inspection (e.g., for x*2 = 49), | be factored as (ax + b)(cx + d) whete a, b, ¢, and d t(e) lie ZSS st(’:m dzlr) g
taking square roots, completing the square, | are integers. . - any .

. . Partial relating to solving
the quadratic formula and factotring, as On Schedule Composite adratics b
appropriate to the initial form of the | WA.9-12.A1.5.D Solve quadratic equations that have chect P | dquadratics by

. . . : . Match inspection. All other
equation. Recognize when the quadratic | real roots by completing the square and by using the means are accounted
formula gives complex solutions and write | quadratic formula. for -
them as a * bi for real numbers a and b. oF

WA.9-12.M2.2.D Solve quadratic equations that can
be factored as (ax + b)(cx + d) where a, b, ¢, and d
are integers.
CC9-12.AREL5 Solve systems of st:;l}:;z:r\i:fﬁng
f\gzatéonzti:;gviz tt};j(t)’ g;:ieatl:s S};Setef:dr?f WA.9-12.A1.1.C Solve problems that can be with systems of
quat v » fepracing represented by a system of two linear equations or | On Schedule | Partial Match | equations but they lack
one equation by the sum of that equation | . iy .

. inequalities. the specific proof
and a multiple of the other produces a articulated here in the
system with the same solutions.

common core.
CC.9-12.A.REL.6  Solve  systems of
equations. Solve systems of lineat equations | WA.9-12.A1.1.C Solve problems that can be .
. . . . Simple
exactly and approximately (e.g., with | represented by a system of two linear equations or | On Schedule Match
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

CC.9-12.A.REL7  Solve  systems of
equations. Solve a simple system consisting
of a linear equation and a quadratic
equation in two variables algebraically and Unmatched No Match
graphically. For example, find the points of
intersection between the line y = —3x and
the circle x™2 + y*2 = 3.

CC.9-12.A.REL8 (+) Solve systems of
equations. Represent a system of linear
equations as a single matrix equation in a
vector variable.

CC.9-12.A.REL9 (+) Solve systems of
equations. Find the inverse of a matrix if it
exists and use it to solve systems of linear Unmatched No Match
equations (using technology for matrices of
dimension 3 X 3 or greater).

CC.9-12.A.REL10 Represent and solve
equations and inequalities graphically. | WA.9-12.A1.5.B Sketch the graph of a quadratic
Understand that the graph of an equation | function, describe the effects that changes in the

Unmatched No Match

No Standard accounts

in two variables is the set of all its solutions | parameters have on the graph, and interpret the x- On Schedule | Partial Match fi?lzgrii}t?ensg :
plotted in the coordinate plane, often | intercepts as solutions to a quadratic equation. q ’
forming a curve (which could be a line).
CC9-12.A.REL11 Represent and solve
equations and inequalities graphically.
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 WA.?—lZ.Al.S.B Sketch the graph of a qu;.idraUC The WA does not
. . . function, describe the effects that changes in the .
the solutions approximately, e.g., using . On Schedule | Partial Match account for 2
. parameters have on the graph, and interpret the x- . o
technology to graph the functions, make inequalities.

. intercepts as solutions to a quadratic equation.
tables of walues, or find successive P q 4

approximations. Include cases where f(x)
and/or g(x) ate linear, polynomial, rational,
absolute value, exponential, and logarithmic
functions.*
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Common Core

CC.9-12.A.RELL12 Represent and
equations and inequalities graphically.
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.

solve

Washington State

Grade Level

Timing

Unmatched

Hanover
Evaluation

No Match

Hanover Notes

Score ‘

HANOVER RESEARCH AUGUST 2010

CC.9-12.F.IF.1 Understand the concept of
a function and use function notation.
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
f is a function and x is an element of its
domain, then f(x) denotes the output of
corresponding to the input x. The graph of
fis the graph of the equation y = f(x).

WA.9-12.A1.3 Core Content: Characteristics and
behaviors of functions: Students formalize and
deepen their understanding of functions, the defining
characteristics and wuses of functions, and the
mathematical language used to describe functions.
They learn that functions are often specified by an
equation of the form y = f(x), where any allowable x-
value yields a unique y-value. While Algebra 1 has a
particular focus on linear and quadratic equations and
systems of equations, students also learn about
exponential functions and those that can be defined
piecewise, particularly step functions and functions
that contain the absolute value of an expression.
Students learn about the representations and basic
transformations of these functions and the practical
and mathematical limitations that must be considered
when working with functions and when using
functions to model situations.

WA.9-12.A1.3.B Represent a function with a
symbolic expression, as a graph, in a table, and using
words, and make connections among these
representations.

WA.9-12.A1.1.A Select and justify functions and
equations to model and solve problems.

On Schedule

Composite
Match
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Common Core

Washington State

Grade Level

Hanover
Evaluation

Hanover Notes

HANOVER RESEARCH AUGUST 2010

CC.9-12.F.IF.2 Understand the concept of
a function and use function notation. Use

WA.9-12.A1.1.B  Solve problems that can be

Timing

function notation, evaluate functions for . . . Simple
. . . . . represented by linear functions, equations, and | On Schedule
inputs in their domains, and interpret | . iy Match
. .| inequalities.
statements that use function notation in
terms of a context.
WA.9-12.A1.7% Additional Key Content: Students
develop a basic understanding of arithmetic and
geometric sequences and of exponential functions,
including their graphs and other representations.
They use exponential functions to analyze
CC.9-12.F.IF.3 Understand the concept of Y . P Y
. . . relationships, represent and model problems, and
a function and use function notation. . .
. . answer questions in situations that are modeled by
Recognize that sequences are functions, . . . .
. . these nonlinear functions. Students learn graphical . The link between
sometimes defined recursively, whose . o . Partial
S . and numerical methods for approximating solutions . sequences and
domain is a subset of the integers. For . . . On Schedule Composite S .
. . ¢ to exponential equations. Students interpret the functions is tenuous in
example, the Fibonacci sequence is defined Match

recursively by £f(0) = f(1) = 1, f(n+1) = f(n)
+ f(n-1) for n = 1 (n is greater than or
equal to 1).

meaning of problem solutions and explain limitations
related to solutions.

WA.9-12.A1.7.C* Express arithmetic and geometric
sequences in both explicit and recursive forms,
translate between the two forms, explain how rate of
change is represented in each form, and use the
forms to find specific terms in the sequence.

the WA standards.
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Common Core

CC.9-12F.IF.4 Interpret functions that
arise in applications in terms of the context.
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, dectreasing, positive, or negative;
relative  maximums and  minimums;
symmetries; end behavior; and periodicity.*

Washington State

WA.9-12.A2.3 Cote Content: Quadratic functions

and equations: As students continue to solve
quadratic equations and inequalities in Algebra 2,
they encounter complex roots for the first time. They
learn to translate between forms of quadratic
equations, applying the vertex form to evaluate
maximum and minimum values and find symmetry of
the graph, and they learn to identify which form
should be used in a particular situation. This opens
up a whole range of new problems students can solve
using quadratics. These algebraic skills are applied in
subsequent high school mathematics and statistics
courses.

WA.9-12.A1.5.B Sketch the graph of a quadratic
function, describe the effects that changes in the
parameters have on the graph, and interpret the x-
intercepts as solutions to a quadratic equation.

WA.9-12.A1.5.A Represent a quadratic function with
a symbolic expression, as a graph, in a table, and with
a description, and make connections among the
representations.

Grade Level
Timing

On Schedule

Hanover
Evaluation

Partial
Composite
Match

AUGUST 2010

Hanover Notes

Missing several of the
‘key features’ including
end behavior and
periodicity.

CC.9-12.FIF.5 Interpret functions that
arise in applications in terms of the context.
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.*

WA.9-12.A1.3.A Determine whether a relationship is
a function and identify the domain, range, roots, and
independent and dependent variables.

WA.9-12.A1.3.B Represent a function with a
symbolic expression, as a graph, in a table, and using
words, and make connections among these
representations.

On Schedule

Composite
Match
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Common Core

arise in applications in terms of the context.
Calculate and interpret the average rate of

CC.9-12.FIF.6 Interpret functions that

Washington State

WA.9-12.A1.7.C* Express arithmetic and geometric
sequences in both explicit and trecursive forms,

Grade Level

Timing

Hanover
Evaluation

AUGUST 2010

Hanover Notes

Weak link between
rate of change and

and minima.*

parameters of linear functions and functions
containing an absolute value of a linear expression
affect their graphs and the relationships they

represent.

WA.9-12.A1.5.B Sketch the graph of a quadratic
function, describe the effects that changes in the
parameters have on the graph, and interpret the x-
intercepts as solutions to a quadratic equation.

change of a function (presented | translate between the two forms, explain how rate of | On Schedule | Partial Match functions, no
symbolically or as a table) over a specified | change is represented in each form, and use the estimation of rate of
interval. Estimate the rate of change from a | forms to find specific terms in the sequence. change.
graph.*
CC.9-12.FIF.7 Analyze functions using
different representations. Graph functions | WA.9-12.A1.3.B Represent a function with a
expressed symbolically and show key | symbolic expression, as a graph, in a table, and using On Schedule Simple
features of the graph, by hand in simple | words, and make connections among these Match
cases and using technology for more | representations.
complicated cases.*
WA.9-12.A1.3.B Represent a function with a
symbolic expression, as a graph, in a table, and using
words, and make connections among these
representations.
WA.9-12.A1.4.B Write and graph an equation for a
line given the slope and the y-intercept, the slope and
a point on the line, or two points on the line, and
translate between forms of linear equations.
CC.9-12.F.IF.7a Graph linear and quadratic Composite
functions and show intercepts, maxima, | WA.9-12.A1.4E Describe how changes in the | On Schedule Mzﬁch
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

WA.9-12.A1.2.C Interpret and use integer exponents
and square and cube roots, and apply the laws and
properties of exponents to simplify and evaluate
exponential expressions.

WA.9-12.A1.1 Core Content: Solving problems:
Students learn to solve many new types of problems
in Algebra 1, and this first core content area
highlights the types of problems students will be able
to solve after they master the concepts and skills in
this course. Students are introduced to several types
of functions, including exponential and functions
defined piecewise, and they spend considerable time
with linear and quadratic functions. Each type of
function included in Algebra 1 provides students a
tool to solve yet another class of problems. They
learn that specific functions model situations
described in word problems, and so functions are
used to solve various types of problems. The ability
to determine functions and write equations that

. . . . The WA standards do
represent problems is an important mathematical skill not necessarily link
CC.9-12.F.IF.7b Graph square root, cube | in itself. Many problems that initially appear to be . ot necessatlly
. . . . Partial square roots, cube
root, and piecewise-defined functions, | very different from each other can actually be .
. . . . . . On Schedule Composite roots, and other 2
including step functions and absolute value | represented by identical equations.  Students . .
. . g L Match piecewise-defined
functions.* encounter this important and unifying principle of . .
. > functions to graphical
algebra-that the same algebraic techniques can be .
representation.

applied to a wide variety of different situations.

WA.9-12.A1.3 Core Content: Characteristics and
behaviors of functions: Students formalize and
deepen their understanding of functions, the defining
characteristics and uses of functions, and the
mathematical language used to describe functions.
They learn that functions are often specified by an
equation of the form y = f(x), where any allowable x-
value yields a unique y-value. While Algebra 1 has a
particular focus on linear and quadratic equations and
systems of equations, students also learn about
exponential functions and those that can be defined
piecewise, particulatly step functions and functions
that contain the absolute value of an expression.
Students learn about the representations and basic 146
transformations of these functions and the practical
and mathematical limitations that must be considered
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Common Core

Washington State

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

Score ‘

CC.9-12.F.IF.7¢c Graph polynomial | WA.9-12.A2.5.D Plot points, sketch, and describe the
functions, identifying zeros when suitable | graphs of cubic polynomial functions of the form f(x) On Schedul Simple 3
factorizations are available, and showing | = ax™3 + d as an example of higher order cheduie Match
end behavior.* polynomials and solve related equations.
CC.9-12FIF.7d (+) Graph rational
functlon;, 1dent1fy1ng.zer.os and asymptotes Unmatched No Match
when suitable factorizations are available,
and showing end behavior.*
CC9-12.FIF.7¢ Graph exponential and
logarithmic functions, showing intercepts | WA.9-12.A2.4.B Graph an exponential function of No graphing of
and end behavior, and trigonometric | the form f(x) = ab”x and its inverse logarithmic | On Schedule | Partial Match trigonomettic 1
functions, showing period, midline, and | function. functions.
amplitude.*
WA.9-12.M2.5% Additional Key Content: Students
grow more proficient in their use of algebraic
techniques as they use these techniques to write
equivalent expressions in various forms. They build
CCI-12F.IF8 Analyze functions using | 07 fheir understanding of computation using
. . . . arithmetic operations and properties and expand this
different representations. Write a function . . .
T understanding to include the symbolic language of .
defined by an expression in different but o On Schedule | Partial Match 2
. .| algebra. Students understand the role of units in
equivalent forms to reveal and explain . -
. . . measurement, convert among units within and
different properties of the function. .
between different measurement systems as needed,
and apply what they know to solve problems. They
use derived measures such as those used for speed
(e.g., feet per second) or determining automobile gas
consumption (e.g., miles per gallon).
WA.9-12.A1.5.D Solve quadratic equations that have
CC9-12.FIF.8a Use the process of | real roots by completing the square and by using the
factoring and completing the square in a | quadratic formula. .
: . Composite
quadratic function to show zeros, extreme On Schedule Match 3
values, and symmetry of the graph, and | WA.9-12.A1.5.C Solve quadratic equations that can
interpret these in terms of a context. be factored as (ax + b)(cx + d) whete a, b, ¢, and d
are integers.
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Grade Level
Timing

Hanover

. Hanover Notes
Evaluation

Common Core

Washington State

exponents to interpret expressions for

CCY9-12FIF.8b Use the properties of

WA.9-12.A1.1.E  Solve problems that can be

represented by exponential functions and equations.

No link between rate
of change or percent

adding a constant function to a decaying
exponential, and relate these functions to
the model.

exponential  functions. For  example, Partial rate of chanee and
identify percent rate of change in functions | WA.9-12.A1.7.C* Express arithmetic and geometric artia’ ate of change 2

_ N - N - ) .. . On Schedule Composite exponents, no
such as y = (1.02)"t, y = (0.97)"t, y = | sequences in both explicit and recursive forms, . .

A — A : . Match discussion of
(1.0D)"(12¢), y = (1.2)"(t/10), and classify | translate between the two forms, explain how rate of exponential erowth or
them as representing exponential growth | change is represented in each form, and use the P de ag W
and decay. forms to find specific terms in the sequence. cay:
CC9-12.FIF.9 Analyze functions using
different representations. Compate
properties of two functions each . .

. . . WA.9-12.A1.3.B Represent a function with a
represented in a different way (algebraically, . . . . .

. . . symbolic expression, as a graph, in a table, and using Simple

graphically, numerically in tables, or by . On Schedule

o . words, and make connections among these Match
vetbal descriptions). For example, given a .

. . representations.
graph of one quadratic function and an
algebraic expression for another, say which
has the larger maximum.
CC.9-12FBF.1 Build a function that
models a relationship between two | WA.9-12.A2.1.A Select and justify functions and On Schedul Simple
quantities. Write a function that describes a | equations to model and solve problems. chedue Match
relationship between two quantities.*
CC.9-12.F.BF.la Determme an _explicit WA.9-12.A2.1.A Select and justify functions and Simple
expression, a recursive process, ot steps for fions to model and solve problem On Schedule Match
calculation from a context. €quations to model and solve probiems. ate
CC.9-12.F.BF.1b Combine standard
function types using arithmetic operations.
For example, build a function that models . . .
the temperature of a cooling body by WA.9-12.A1.2.E Use algebraic properties to factor On Schedule Simple
and combine like terms in polynomials. Match
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

CC.9-12.F.BF.1c (+) 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 Zvﬁazji?; ;ﬁdelezgtsoigg ]rl;i)t;(f;fnsfunctlons and On Schedule SMH?EIE 3
function of time, then T(h(t) is the | <1 p :

temperature at the location of the weather

balloon as a function of time.

CC9-12FBF.2 Build a function that

models a relationship between two | WA.9-12.A1.7.C*¥ Express arithmetic and geometric

quantities. Write arithmetic and geometric | sequences in both explicit and recursive forms, Simpl

sequences both recursively and with an | translate between the two forms, explain how rate of | On Schedule 1\?:5:; 3

explicit formula, use them to model | change is represented in each form, and use the
situations, and translate between the two | forms to find specific terms in the sequence.

forms.*

CC.9-12.F.BE.3 Build new functions from
existing functions. 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 Unmatched No Match
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.
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

WA.9-12.A2.4.A Know and use basic properties of
exponential and logarithmic functions and the inverse
relationship between them.

WA.9-12M3.3 Core Content: Functions and
modeling: Students extend their understanding of
exponential functions from Mathematics 2 with an
emphasis on inverse functions. This leads to a natural
introduction of logarithms and logarithmic functions.
They learn to use the basic properties of exponential
and logarithmic functions, graphing both types of
functions to analyze relationships, represent and
model problems, and answer questions. Students
apply these functions in many practical situations,
such as applying exponential functions to determine | On Schedule
compound interest and applying logarithmic
functions to determine the pH of a liquid. In
addition, students extend their study of functions to
include polynomials of higher degree and those
containing radical expressions. They formalize and
deepen their understanding of real-valued functions,
their defining characteristics and uses, and the
mathematical language used to describe them. They
compare and contrast the types of functions they
have studied and their basic transformations.
Students learn the practical and mathematical
limitations that must be considered when working
with functions or when using functions to model
situations.

CC.9-12.F.BF.4 Build new functions from
existing functions. Find inverse functions.

Composite
Match
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Common Core

CC.9-12.F.BF.4a Solve an equation of the
form f(x) = c for a simple function f that
has an inverse and write an expression for
the inverse. For example, f(x) =2(x"3) or
fx) = (x+1)/(x-1) for x # 1 (x not equal to
1).

Washington State

- | WA9-12A21.E Solve problems that can be |

problems that can be
represented by inverse variations of the forms f(x) =

(a/x)* b, f(x) = (a/x"2) + b, and f(x) = a/(bxt ) .

WA.9-12.A2.4.A Know and use basic properties of
exponential and logarithmic functions and the inverse
relationship between them.

WA.9-12.A24 Core Content: Exponential and
logarithmic functions and equations: Students extend
their understanding of exponential functions from
Algebra 1 with an emphasis on inverse functions.
This leads to a natural introduction of logarithms and
logarithmic functions. They learn to use the basic
properties of exponential and logarithmic functions,
graphing both types of function to analyze
relationships, represent and model problems, and
answer questions. Students employ these functions in
many practical situations, such as applying
exponential functions to determine compound
interest and applying logarithmic functions to
determine the pH of a liquid.

WA.9-12.A2.4.B Graph an exponential function of
the form f(x) = ab”x and its inverse logarithmic
function.

WA.9-12.A2.4.A Know and use basic properties of
exponential and logarithmic functions and the inverse
relationship between them.

Grade Level
Timing

On Schedule

AUGUST 2010

Hanover

. Hanover Notes
Evaluation

Score ‘

Composite
Match
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Common Core

CC.9-12.F BF.4b (+) Verify by
composition that one function is the

Washington State

WA.9-12.A2.4 Core Content: Exponential and

logarithmic functions and equations: Students extend
their understanding of exponential functions from
Algebra 1 with an emphasis on inverse functions.
This leads to a natural introduction of logarithms and
logarithmic functions. They learn to use the basic
properties of exponential and logarithmic functions,
graphing both types of function to analyze
relationships, represent and model problems, and
answer questions. Students employ these functions in
many practical situations, such as applying

Grade Level
Timing

Hanover
Evaluation

Composite

AUGUST 2010

Hanover Notes

Score ‘

restricting the domain.

inverse of another. exponential functions to determine compound On Schedule Match 3
interest and applying logarithmic functions to
determine the pH of a liquid.
WA.9-12.A2.4.A Know and use basic properties of
exponential and logarithmic functions and the inverse
relationship between them.
WA.9-12.A2.4.B Graph an exponential function of
the form f(x) = ab™x and its inverse logarithmic
function.
CCI9-12.FBF.4c (+) Read values of an | WA.9-12.A2.4.A Know and use basic properties of Partial . The WA standards
. . . L . . . involving inverses may
inverse function from a graph or a table, | exponential and logarithmic functions and the inverse | On Schedule Composite 2
. ; . . . not extend to the use
given that the function has an inverse. relationship between them. Match
of graphs or tables.
CC.9-12.F.BF.4d (+) Produce an invertible
function from a non-invertible function by Unmatched No Match
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Common Core

relationship ~ between  exponents and
logarithms and wuse this relationship to
solve problems involving logatrithms and
exponents.

CC.9-12.F.BE.5 (+) Understand the inverse

Washington State

WA.9-12.A2.4.A Know and use basic properties of
exponential and logarithmic functions and the inverse
relationship between them.

Grade Level

Timing

On Schedule

Hanover
Evaluation

Simple
Match

Hanover Notes

Score ‘

HANOVER RESEARCH AUGUST 2010

CC.9-12FLE.1 Construct and compare
linear, quadratic, and exponential models
and solve problems. Distinguish between
situations that can be modeled with linear
functions and with exponential functions.*

WA.9-12M1.1.D Solve problems that can be

represented by exponential functions and equations.

WA.9-12M1.1.B  Solve problems that can be

represented by linear functions, equations, and
inequalities.

On Schedule

Composite
Match

CC9-12FLE.1la  Prove that linear
functions grow by equal differences over
equal intervals and that exponential
functions grow by equal factors over equal
intervals.*

Unmatched

No Match

CC.9-12.F.LE.1b. Recognize situations in
which one quantity changes at a constant
rate per unit interval relative to another.*

Unmatched

No Match

CC.9-12F.LE.1c Recognize situations in
which a quantity grows or decays by a
constant percent rate per unit interval
relative to another.*

Unmatched

No Match

CC.9-12FLE.2 Construct and compare
linear, quadratic, and exponential models
and solve problems. 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) *

WA.9-12.A1.1.A Select and justify functions and
equations to model and solve problems.

On Schedule

Partial Match
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Washington State

Grade Level
Timing

Hanover

. Hanover Notes
Evaluation

Score ‘

HANOVER RESEARCH AUGUST 2010

CC.9-12FLE.3 Construct and compare
linear, quadratic, and exponential models
and solve problems. Obsetve using graphs
and tables that a quantity increasing Unmatched No Match
exponentially eventually exceeds a quantity
increasing linearly, quadratically, or (more
generally) as a polynomial function.*
Ei‘fr‘lziﬁiﬁc Cﬁi‘fg;ﬂg‘ialcm%aeﬁz WA.9-12.A24.C Solve exponential and logarithmic
and solve problems. For exponential equations. Composite
inodlc;l/s\, etxpr_ess das ahlorgarlthm thﬁ ds oilutlorn WA.9-12.A2.1.D Solve problems that can be On Schedule Match 3
n?,lrr?ber(sc >an; thewbaes: s i isC,Za 10 ora ; represented by exponential and logarithmic functions
evaluate the logarithm using technology.* and equations.
WA.9-12.A14.E Describe how changes in the
parameters of linear functions and functions
COIHPFIIES Corsms: audl Gommgn containing an absolute value of a linear expression
line'ar q-u;; dra.tic R affect their graphs and the relationships they .
and solve problems. Interpret the represent. On Schedule Col\r/?i(c)}ilte 3
e o & fhnea;teotr* exponential | ya 912 A1.5B Sketch the graph of a quadratic
Hacto OF @ context. function, describe the effects that changes in the
parameters have on the graph, and interpret the x-
intercepts as solutions to a quadratic equation.
CC.I9-12F TF.1 Extend the domain of
trigonometric functions using the unit
circle. Understand radian measure of an Unmatched No Match
angle as the length of the arc on the unit
circle subtended by the angle.
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes
Timing Evaluation

CC.9-12.F.TF.2 Extend the domain of
trigonometric functions using the unit
circle. 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.

CC.9-12.F TF.3 (+) Extend the domain of
trigonometric f\tmctlc.ms using the unit No use of the Unit
circle. Use special triangles to determine Circle. th

. . . ircle, the WA
geometrically the values of sine, cosine, ?

Unmatched No Match

WA.9-12.G.3.E Solve problems involving the basic . standards don’t delve
tangent for n/3, n/4 and n/6, and use the . ) . P . g On Schedule | Partial Match . 1
o . trigonomettic ratios of sine, cosine, and tangent. deeply into the nature
unit circle to express the values of sine, . .
. of the sine, cosine, and
cosine, and tangent for © - x, T + X, and 2%
tangent.

- x in terms of their values for x, where x is
any real number.

CC.9-12.F TF.4 (+) Extend the domain of
trigonometric functions using the unit
circle. Use the unit circle to explain Unmatched No Match
symmetry (odd and even) and petiodicity of
trigonometric functions.

CCY-12.FTF.5 Model periodic
phenomena with trigonometric functions.
Choose trigonometric functions to model Unmatched No Match
periodic  phenomena  with  specified
amplitude, frequency, and midline.*
CCO9-12FTF.6  (+) Model petiodic
phenomena with trigonometric functions.
Understand that testricting a trigonometric
function to a domain on which it is always
increasing or always dectreasing allows its
inverse to be constructed.

Unmatched No Match
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Common Core

CCY9-12F.TE.7 (+) Model petiodic
phenomena with trigonometric functions.

Washington State

Grade Level
Timing

Hanover
Evaluation

AUGUST 2010

Hanover Notes

Use inverse functions to  solve
trigonometric equations that arise in Unmatched No Match
modeling contexts; evaluate the solutions
using technology, and interpret them in
terms of the context.*

WA.9-12.G.3 Core Content: Two- and three-

dimensional figures: Students know and can prove

theorems about two- and three-dimensional

geometric figures, both formally and informally. They

identify necessary and sufficient conditions for

proving congruence, similarity, and properties of
CCY9-12FTE8  Prove and  apply | figures. Triangles are a primary focus, beginning with The WA standards
trigonometric  identities. =~ Prove  the | general properties of triangles, working with right Partial incorporate the
Pythagorean identity (sin A)"2 + (cos A)"2 | triangles and special triangles, proving and applying | On Schedule Composite | Pythagorean Theorem,
= 1 and use it to calculate trigonometric | the Pythagorean Theorem and its converse, and Match but not the
ratios. applying the basic trigonometric ratios of sine, Pythagorean identity.

cosine, and tangent. Students extend their learning to

other polygons and the circle, and do some work

with three-dimensional figures.

WA.9-12.G.3.D Know, prove, and apply the

Pythagorean Theorem and its converse.

The WA standards

CC.I9-12FTF.9 (+) Prove and apply involve the use of sine,
triconometric identities. Prove the addition . . . cosine, and tangent to
an%l subtraction formulas for sine, cosine, WRLSRIZACNE Sielive prslalles vl e ke On Schedule | Partial Match solve problemgs, but

and tangent and use them to solve

problems.

trigonomettic ratios of sine, cosine, and tangent.

there is no proof of
the addition and
subtraction formulas.
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Common Core

CC.9-12.G.CO.1 Experiment with
transformations in the plane. 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.

Washington State

WA.9-12.G.2 Core Content: Lines and angles:
Students study basic properties of parallel and
perpendicular lines, their respective slopes, and the
properties of the angles formed when parallel lines
are intersected by a transversal. They prove related
theorems and apply them to solve both mathematical
and practical problems.

WA.9-12.G.3.A Know, explain, and apply basic
postulates and theorems about triangles and the
special lines, line segments, and rays associated with a
triangle.

WA.9-12.G.2B Know, prove, and apply theorems
about angles, including angles that arise from parallel
lines intersected by a transversal.

Grade Level
Timing

On Schedule

Hanover
Evaluation

Composite
Match

Hanover Notes

While there is no WA
standard focusing
exclusively on
understanding the
definition of these
terms, there are
numerous standards,
like the above, which
focus on usage.

HANOVER RESEARCH AUGUST 2010

CC.9-12.G.CO.2 Experiment with
transformations in the plane. Represent
transformations in the plane using, e.g.,
transparencies and 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 hotizontal stretch).

WA.9-12.G.5.A Sketch results of transformations and
compositions of transformations for a given two-
dimensional figure on the coordinate plane, and
describe the rule(s) for performing translations or for
performing reflections about the coordinate axes or
the line y = x.

WA.9-12M3.2 Core Content: Transformations and
functions: Students formalize their previous study of
geometric transformations, focusing on the effect of
such transformations on the attributes of geometric
figures.  They study techniques for using
transformations to determine congruence and
similarity.  Students  extend  their study of
transformations to include transformations of many
types of functions, including quadratic and
exponential functions.

On Schedule

Partial

Composite
Match
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Common Core

CC.9-12.G.CO.3 Experiment with
transformations in the plane. Given a

Washington State

WA.9-12.G.5.C Given two congruent or similar

figures in a coordinate plane, describe a composition
of translations, reflections, rotations, and dilations

Grade Level

Timing

Hanover
Evaluation

Composite

Hanover Notes

HANOVER RESEARCH AUGUST 2010

terms of rigid motions to decide if they are
congruent.

congruence  and means  of

transformations.

similarity by

rectangle, parallelogram, trapezoid, or | that superimposes one figure on the other. On Schedule Match
regular polygon, describe the rotations and
reflections that carry it onto itself. WA.9-12.G.5.B Determine and apply properties of

transformations.
CC.9-12.G.CO 4 Experiment with While rotations,
transformations in the plane. Develop | WA.9-12.G.5.C Given two congruent or similar reflections, and
dcﬁnitigns of rotations, reﬂections,. and | figures in a coordinate Plane, dcsc.ribe a composiFion On Schedule | Partial Match translations are used,
translations in terms of angles, circles, | of translations, reflections, rotations, and dilations no WA standard
perpendicular lines, parallel lines, and line | that superimposes one figure on the other. focuses on their
segments. definition.
CC.9-12.G.CO.5 Experiment with
transformations in the plane. Given a
geometric figure and a rotation, reflection, | WA.9-12.G.5.C Given two congruent or similar
or translation, draw the transformed figure | figures in a coordinate plane, describe a composition On Schedule Simple
using, e.g., graph paper, tracing paper, or | of translations, reflections, rotations, and dilations Match
geometry software. Specify a sequence of | that superimposes one figure on the other.
transformations that will carry a given
figure onto another.
CC.9-12.G.CO.6 Understand congruence | WA.9-12.G.5 Core Content: Geometric
in terms of rigid motions. Use geometric | transformations: Students continue their study of
descriptions of rigid motions to transform | geometric transformations, focusing on the effect of The concept of rigid
ﬁggres aqd to predlgt the effect of a given | such transformamons and t.he composition Qf On Schedule | Partial Match formatlops is not
rigid motion on a given figure; given two | transformations on the attributes of geometric addressed in the WA
figures, use the definition of congruence in | figures. They study techniques for establishing standards.
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Washington State

Grade Level

Hanover
Evaluation

Hanover Notes

HANOVER RESEARCH AUGUST 2010

CC.9-12.G.CO.7 Understand congruence

in terms of rigid motions. Use the
definition of congruence in terms of rigid

WA.9-12.G.3.B Determine and prove  triangle

Timing

The WA standard
does not include the

motions to show that two triangles are | congruence, triangle similarity, and other properties | On Schedule | Partial Match concent of fivid
congruent if and only if corresponding | of triangles. mg tions &l
pairs of sides and corresponding pairs of ’
angles are congruent.
CC.9-12.G.CO.8 Understand congruence
in terms of rigid motions. Explain how the | WA.9-12.G.3.B  Determine and prove triangle The WA standard
. . . o ; . does not include the
criteria for triangle congruence (ASA, SAS, | congruence, triangle similarity, and other properties | On Schedule | Partial Match concent of riid
and SSS) follow from the definition of | of triangles. mpti 0 8t
congruence in terms of rigid motions. otons.
CC.9-12.G.CO.9 Prove g@ometrlc The WA standard
theorems. Prove theorems about lines and .
. . does involve the use
angles. Theorems include: vertical angles
are congtuent; when a transversal crosses oif pEveit, [bui oz
gruent S WA.9-12.G.1.C Use deductive reasoning to prove . not address the
parallel lines, alternate interior angles are . . . On Schedule | Partial Match .

. that a valid geometric statement is true. specific proofs
congruent and corresponding angles are outlined in the
congruent; points on a perpendicular common core
bisector of a line segment are exactly those standard
equidistant from the segment’s endpoints. ’
CC.9-12.G.CO.10 Prove geometric | WA.9-12.G.3.A Know, explain, and apply basic
theorems. Prove theorems about triangles. | postulates and theorems about triangles and the
Theorems include: measures of interior | special lines, line segments, and rays associated with a
angles of a triangle sum to 180 degrees; | triangle. .

. . . .| Composite
base angles of isosceles triangles are Partially Early Match

congruent; the segment joining midpoints
of two sides of a triangle is parallel to the
third side and half the length; the medians
of a triangle meet at a point.

WA.8.2.C Demonstrate that the sum of the angle
measures in a triangle is 180 degrees, and apply this
fact to determine the sum of the angle measures of
polygons and to determine unknown angle measures.
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Grade Level
Timing

Hanover

. Hanover Notes
Evaluation

Common Core

Score ‘

Washington State

CC.9-12.G.CO.11 Prove geometric
theorems.  Prove  theorems  about
patallelograms. Theorems include: opposite

WA.9-12.G.3.F Know, prove, and apply basic
theorems about parallelograms.

inscribed in a citcle.

WA.9-12.G.3.1 Explain and perform constructions
related to the circle.

md;:s arzt cti)qng:l?ent;l (l)pp;)sme re;rlllglles arnc; On Schedule C(;\r;llio}s;te
congruent, the diagonals of 2 para“clogtam | wia 9 12 M2.3] Know, prove, and apply basic ate
bisect each other, and conversely,
. theorems about parallelograms.
rectangles  are  parallelograms  with
congruent diagonals.
CC.9-12.G.CO.12 Make geometric
constructions. Make formal geometric
constructions with a variety of tools and The WA standards
methods (compass and straightedge, string, addressine the makin
reflective devices, paper folding, dynamic . . & . &
. . WA.9-12.G.2.C Explain and perform basic compass of geometric
geometric  software, etc.). Copying a . . . .
. R and straightedge constructions related to parallel and | On Schedule | Partial Match | constructions are very
segment; copying an angle; bisecting a ; ) L
S ; : perpendicular lines. limited, and do not
segment; bisecting an angle; constructing include all aspects of
perpendicular  lines,  including  the the ommoE ore
perpendicular bisector of a line segment; ¢ core:
and constructing a line parallel to a given
line through a point not on the line.
WA.9-12.G.2.C Explain and perform basic compass a;ﬁ;ﬁfﬁ i;tnif:gi
CC.9-12.G.CO.13 Make geometric | and straightedge constructions related to parallel and . & . &
. . . X Partial of geomettic
constructions. Construct an equilateral | perpendicular lines. Schedul . .
. Iy — On Schedule Composite constructions are very
’ ’ Match limited, and do not

include all aspects of
the common core.
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Common Core

terms of similarity transformations. Verify
experimentally the properties of dilations
given by a center and a scale factor:
-- a. A dilation takes a line not passing

CC.9-12.G.SRT.1 Understand similarity in

Washington State

WA.9-12.G.5.C Given two congruent or similar
figures in a coordinate plane, describe a composition

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

The WA standard

does not focus its

HANOVER RESEARCH AUGUST 2010

through the center of the dilation to a . ; . o On Schedule | Partial Match . .
. . . of translations, reflections, rotations, and dilations attention exclusively

parallel line, and leaves a line passing . o
that superimposes one figure on the other. on dilation.

through the center unchanged.

-- b. The dilation of a line segment is

longer or shorter in the ratio given by the

scale factor.
WA.9-12.G.3.B Determine and prove triangle

CC.9-12.G.SRT.2 Understand similarity in | congruence, triangle similarity, and other properties

terms of similarity transformations. Given | of triangles.

two figures, use the definition of similarity

in terms of similarity transformations to | WA.9-12.G.5 Core Content: Geometric

decide if they are similar; explain using | transformations: Students continue their study of On Schedule Composite

similarity transformations the meaning of | geometric transformations, focusing on the effect of Match

similarity for triangles as the equality of all
corresponding pairs of angles and the
proportionality of all corresponding pairs
of sides.

such transformations and the composition of
transformations on the attributes of geomettic
figures. They study techniques for establishing
congruence and  similarity by means of
transformations.
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Common Core

Washington State

Grade Level

Timing

Hanover
Evaluation

HANOVER RESEARCH AUGUST 2010

Hanover Notes

Score ‘

CC.9-12.G.SRT.3 Understand similarity in
terms of similarity transformations. Use the

WA.9-12.G.3.B Determine and prove triangle
congruence, triangle similarity, and other properties
of triangles.

WA.9-12.G.3 Core Content: Two- and three-
dimensional figures: Students know and can prove
theorems about two- and three-dimensional
geometric figures, both formally and informally. They
identify necessary and sufficient conditions for
proving congruence, similarity, and properties of

two proportionally, and conversely; the
Pythagorean  Theorem proved using
triangle similarity.

congruence, triangle similarity, and other properties
of triangles.

properties of similarity transformations to | figures. Triangles are a primary focus, beginning with | On Schedule Col\t/}lig}sllte 3
establish the AA criterion for two triangles | general properties of triangles, working with right
to be similar. triangles and special triangles, proving and applying
the Pythagorean Theorem and its converse, and
applying the basic trigonometric ratios of sine,
cosine, and tangent. Students extend their learning to
other polygons and the circle, and do some work
with three-dimensional figures.
WA.9-12M1.4D Determine and prove triangle
similarity.
CCI-12.G.SRT.4 Prove theorems | w1 912 G.5D Know, prove, and apply the
involving similarity. Prove theorems about Puth Th di
. . . ythagorean Theorem and its converse.
trlangles.. Theorems. 1ncludf;: a line parallel G
to one side of a triangle divides the other WAOIAGHNS Dy oml pow Mgk On Schedule Match 3

162



Common Core

Washington State

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

HANOVER RESEARCH AUGUST 2010

CC.9-12.G.SRT.5 theorems
involving similarity. Use congruence and

Prove

WA.9-12.G.3.B  Determine and prove triangle

similarity criteria for triangles to solve | congruence, triangle similarity, and other properties | On Schedule ii[r:tp 1;
problems and to prove relationships in | of triangles. ¢
geometric figures.
CCI9-12.G.SRT.6 Define trigonometric
s o s prblems vbing 1 | 1101235 Use the properics of pcl i e A st
ngies. - . y ALy, triangles  (30°-60°-90° and 45°-45°-90°) to solve | On Schedule | Partial Match . .
ratios in right triangles are properties of the the trigonomettic
. . . . problems. .

angles in the triangle, leading to definitions ratios.
of trigonometric ratios for acute angles.
CC.9—12.G.SRT.7 Define  trigonomettic . o The WA standard
ratios and solve problems involving right | WA.9-12.G.3.C Use the properties of special right does not connect ¢
triangles. Explain and use the relationship | triangles (30°-60°-90° and 45°-45°-90°) to solve | On Schedule | Partial Match 0cs MOt connect 1o

. . the trigonometric
between the sine and cosine of | problems. et
complementary angles. atos.

WA.9-12.G.3.C Use the properties of special right
triangles  (30°-60°-90° and 45°-45°-90°) to solve

CC.9-12.G.SRT.8 Define trigonometric | problems.
ratios and solve problems involving right Composite
triangles. Use trigonometric ratios and the | WA.9-12.G.3.D Know, prove, and apply the | On Schedule Mzﬁclsl

Pythagorean Theorem to solve right
triangles in applied problems.

Pythagorean Theorem and its converse.

WA.9-12.G.3.E Solve problems involving the basic
trigonometric ratios of sine, cosine, and tangent.
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

CC.9-12.G.SRT.9 (+) Apply trigonometry
to general triangles. Derive the formula A
= (1/2)ab sin(C) for the area of a triangle Unmatched No Match
by drawing an auxiliary line from a vertex
perpendicular to the opposite side.

CC.9-12.G.SRT.10 (+) Apply trigonometty
to general triangles. Prove the Laws of
Sines and Cosines and use them to solve
problems.

Unmatched No Match

CC.9-12.G.SRT.11 (+) Apply trigonometry
to general triangles. 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).

Unmatched No Match

CC9-12.G.C.1 Understand and apply | WA.9-12.G.3.H Know, prove, and apply basic
theorems about circles. Prove that all | theorems relating circles to tangents, chords, radii, | On Schedule
circles ate similar. secants, and inscribed angles.

Simple
Match
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes
Timing Evaluation

CC.9-12.G.C.2 Understand and apply
theorems about circles. Identify and
describe  relationships among inscribed
angles, radii, and chords. Include the | WA.9-12.G.3.H Know, prove, and apply basic
relationship between central, inscribed, and | theorems relating circles to tangents, chords, radii, | On Schedule
circumscribed angles; inscribed angles on a | secants, and inscribed angles.
diameter are right angles; the radius of a
circle is perpendicular to the tangent where
the radius intersects the circle.

Simple
Match

No WA standards

CC.9-12.G.C.3 Understand and apply discuss inscribed or
theorems about circles. Construct the | WA.9-12.G.3.H Know, prove, and apply basic circumscribed circles
inscribed and circumscribed circles of a | theorems relating circles to tangents, chords, radii, | On Schedule | Partial Match of a triangle, or the 1
triangle, and prove properties of angles for | secants, and inscribed angles. properties of angles
a quadrilateral inscribed in a circle. for a quadrilateral
inscribed in a circle.

CC.9-12.G.C4 (+) Understand and apply
theorems about circles. Construct a tangent
line from a point outside a given circle to
the circle.

CC.9-12.G.C.5 Find atrc lengths and areas
of sectors of circles. Derive using similatity
the fact 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.
CC.9-12.G.GPE.1 Translate between the
geometric description and the equation for
a conic section. Derive the equation of a
circle of given center and radius using the Unmatched No Match
Pythagorean Theorem; complete the square
to find the center and radius of a circle
given by an equation.

WA.9-12.G.3.H Know, prove, and apply basic
theorems relating circles to tangents, chords, radii, | On Schedule
secants, and inscribed angles.

Simple
Match

WA.9-12.G.6.A* Derive and apply formulas for arc Simple
length and area of a sector of a circle. O Selusholls Match
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Common Core

Washington State

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

HANOVER RESEARCH AUGUST 2010

Score ‘

CC.9-12.G.GPE.2 Translate between the
geometric description and the equation for

a conic section. Derive the equation of a Unmatched No Match
parabola given a focus and directrix.
CC.9-12.G.GPE.3 (+) Translate between
the geometric description and the equation
for a conic section. Derive the equations of
ellipses and hyperbolas given the foci, using Unmatched No Match
the fact that the sum or difference of
distances from the foci is constant.
WA.9-12.G.1.C Use deductive reasoning to prove
that a valid geometric statement is true.
CC9-12.G.GPE.4 Use coordinates to
prove  simple  geometric  theorems | WA.9-12.G.4 Core Content: Geometry in the
algebraically. For example, prove or | coordinate plane: Students make connections
disprove that a figure defined by four given | between geometry and algebra by studying geometric On Schedule Composite 3
points in the coordinate plane is a | properties and attributes that can be represented on Match

rectangle; prove or disprove that the point
(1, \/3) lies on the circle centered at the
origin and containing the point (0, 2).

the coordinate plane. They use the coordinate plane
to represent situations that are both purely
mathematical and that arise in applied contexts. In
this way, they use the power of algebra to solve
problems about shapes and space.
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Common Core

Washington State

Grade Level
Timing

Hanover

Evaluation

Hanover Notes

Score ‘

WA.9-12.G.1.C Use deductive reasoning to prove
that a valid geometric statement is true.
CC.I9-12.G.GPE.5 Use coordinates to
prove  simple  geometric  theorems | WA.9-12.G.2.A Know, prove, and apply theorems
algebraically. Prove the slope criteria for | about parallel and perpendicular lines.
parallel and perpendicular lines and use On Schedule Composite 3
them to solve geometric problems (e.g., | WA.9-12.G.4.A Determine the equation of a line in Match
find the equation of a line parallel or | the coordinate plane that is described geometrically,
perpendicular to a given line that passes | including a line through two given points, a line
through a given point). through a given point parallel to a given line, and a
line through a given point perpendicular to a given
line.
CC.9-12.G.GPE.6 Use coordinates to
rove  simple eometric  theorems . . .
Slgebraica]ly. I;'md tl%e point on a directed ?h(/A.9—121G.1.C Us.e deductive Feasomng o Prove | o Schedule Simple 3
line seoment between fwo oiven points that at a valid geometric statement is true. Match
8 gl p
partitions the segment in a given ratio.
CC.9-12.G.GPE.7 Use coordinates to
prove  simple  geometric  theorems
algebraically. Use coordinates to compute | WA.9-12.G.1.C Use deductive reasoning to prove o Simple
. . . . n Schedule 3
perimeters of polygons and areas of | thata valid geometric statement is true. Match
triangles and rectangles, e.g., using the
distance formula.*
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Common Core

CC.9-12.G.GMD.1 Explain ~ volume
formulas and use them to solve problems.
Give an informal argument for the
formulas for the circumference of a circle,

Washington State

WA.9-12.G.6.C* Apply formulas for surface area and

Grade Level

Timing

Hanover
Evaluation

HANOVER RESEARCH AUGUST 2010

Hanover Notes

The WA standard
includes finding the
volume of a three
dimensional figures,
but makes no
reference to Cavalieti’s
principle and does not

B A T S e volume of three-dimensional figures to solve | On Schedule | Partial Match require students to

pyramid, and cone. Use dissection problems. formulatNe ar\xv A
arguments, Cavalieri’s  principle, and st?lilg;;lgsn;cco?mt for

informal limit arguments. . .

making an informal

argument about area
or circumference of a

circle.

The WA standard

CC9-12G.GMD.2 (+) Exphin volume includes Bnding the
formulas and use them to solve problems. WA9-12.G.6.C* Apply f P f volume ka Sl
N e 9-12.G.6. pply ort.nulas or surface area and . but makes no .
Cavelfleay vl e e (mmilks G volume of three-dimensional figures to solve | On Schedule | Partial Match | reference to Cavalieri’s
problems. principle and does not

the volume of a sphere and other solid
figures.

require students to
formulate an
argument.




Common Core

Washington State

WA.9-12.G.6.C* Apply formulas for surface area and

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

HANOVER RESEARCH AUGUST 2010

CC.9-12.G.GMD.3 Explain ~ volume | volume of three-dimensional figures to solve
formulas and use them to solve problems. | problems. Composite
Use volume formulas for cylinders, On Schedule Malzch
pyramids, cones, and spheres to solve | WA.9-12.G.6.B* Analyze distance and angle
problems.* measures on a sphere and apply these measurements
to the geometry of the earth.
CC.9-12.G.GMD.4 Visualize relationships
between two-dimensional and  three- The WA standard
dimensional objects. Identify the shapes of | WA.9-12.G.3.K Analyze cross-sections of cubes, lacks the concept of
two-dimensional cross-sections of three- | prisms, pyramids, and spheres and identify the | On Schedule | Partial Match three-dimensional
dimensional objects, and identify three- | resulting shapes. shapes generated by
dimensional objects generated by rotations rotation.
of two-dimensional objects.
CC.9-12.G.MG.1 Apply geometric
concepts in modeling situations. Use
geometric shapes, the1r. measures, and their Unmatched No Match
properties to describe objects (e.g.,
modeling a tree trunk or a human torso as a
cylinder).*
WA.9-12.G.6* Additional Key Content: Students
extend and formalize their work with geometric
formulas for perimeter, area, surface area, and
volume of two- and three-dimensional figures,
CC.I9-12.G.MG.2 Apply geometric | focusing on mathematical derivations of these
concepts in modeling situations. Apply | formulas and their applications in complex problems.
concepts of density based on area and | They use properties of geometry and measurement to Simple
. . . . . On Schedule
volume in modeling situations (e.g., | solve problems in purely mathematical as well as Match

persons per square mile, BTUs per cubic
foot).*

applied contexts. Students understand the role of
units in measurement and apply what they know to
solve problems involving derived measures like speed
or density. They understand that all measurement is
approximate and specify precision in measurement
problems.

169



Common Core

Washington State

Grade Level

Timing

Hanover
Evaluation

HANOVER RESEARCH AUGUST 2010

Hanover Notes

Score ‘

CC.9-12.G.MG.3 Apply geometric
concepts in modeling situations. Apply

WA.9-12.G.6* Additional Key Content: Students

extend and formalize their work with geometric
formulas for perimeter, area, surface area, and
volume of two- and three-dimensional figures,
focusing on mathematical derivations of these
formulas and their applications in complex problems.

plots on the real number line (dot plots,
histograms, and box plots).*

and-leaf plots, and circle graphs.

eometric methods to solve desi . .
& .  cesien They use properties of geometry and measurement to Simple
problems (e.g., designing an object or . . On Schedule 3
S (© s Pl coasEis o solve problems in purely mathematical as well as Match
u .
minimize cost or]lzjrf] with tvboeraphic applied contexts. Students understand the role of
. ’ & srap units in measurement and apply what they know to
grid systems based on ratios).* . . : .
solve problems involving derived measures like speed
or density. They understand that all measurement is
approximate and specify precision in measurement
problems.
CC.9-12.S.ID.1 Summarize, represent, and
interpret data on a single count or . . . .
. . WA.7.4.D Construct and interpret histograms, stem- . .
measurement variable. Represent data with P & ’ Early Partial Match 2
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Common Core

CC.9-12.S.ID.2 Summatize, represent, and

Washington State

WA.9-12.A1.6 Core Content: Data and distributions:

Students select mathematical models for data sets and
use those models to represent, desctibe, and compare
data sets. They analyze data to determine the
relationship between two variables and make and
defend appropriate predictions, conjectures, and
generalizations. Students understand limitations of
conclusions based on results of a study or experiment

Grade Level

Timing

Hanover
Evaluation

Hanover Notes

Score ‘

HANOVER RESEARCH AUGUST 2010

interpret data on a single count or | and recognize common misconceptions and
measurement  variable. Use  statistics | mistepresentations in interpreting conclusions.
appropriate to the shape of the data On Schedule Composite 3
distribution to compate center (median, | WA.9-12.A2.6.F Calculate and interpret measures of Match
mean) and spread (interquartile range, | variability and standard deviation and use these
standard deviation) of two or more | measures and the characteristics of the normal
different data sets.* distribution to describe and compare data sets.
WA.9-12.A1.6.C Describe how linear
transformations affect the center and spread of
univariate data.
WA.9-12.A1.6.A Use and evaluate the accuracy of
summary statistics to describe and compare data sets.
CC.9-12.S.1D.3 Summatize, represent, and
interpret data on a single count or . .
measlflrement variable Intergret differences WA9-12.A1.6.C Describe how lincar
) p transformations affect the center and spread of | On Schedule | Partial Match 2

in shape, center, and spread in the context
of the data sets, accounting for possible
effects of extreme data points (outliers).*

univariate data.
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Common Core

Washington State

Grade Level

Hanover

Evaluation

HANOVER RESEARCH AUGUST 2010

Score ‘

Hanover Notes

interpret data on a single count or
measurement variable. 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.*

CC.9-128.1D.4 Summarize, represent, and

WA.9-12.A2.6.F Calculate and interpret measures of
variability and standard deviation and use these
measures and the characteristics of the normal
distribution to describe and compare data sets.

Timing

On Schedule

Simple
Match

CC.9-12.S.ID.5 Summarize, represent, and
interpret data on two categorical and
quantitative variables. 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.*

Unmatched

No Match

CC.9-12.S.ID.6 Summarize, represent, and
interpret data on two categorical and
quantitative variables. Represent data on
two quantitative variables on a scatter plot,
and describe how the variables are related.*

WA.9-12.A1.6.E Describe the correlation of data in
scatterplots in terms of strong or weak and positive
or negative.

On Schedule

Simple
Match

CC.9-12.8.1D.6a 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,
quadratic, and exponential models.*

WA.9-12.A1.1.A" Select and justify functions and
equations to model and solve problems.

On Schedule

Simple
Match
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Grade Level Hanover

Common Core . . .
Timing Evaluation

Hanover Notes Score ‘

Washington State

CC.9-12.S.1D.6b Informally assess the fit of

causation.*

a function by plotting and analyzing Unmatched No Match
residuals.*

WA.9-12.A1.6.E Describe the correlation of data in

scatterplots in terms of strong or weak and positive
CC.9-12.8.ID.6c Fit a linear function for a | OF "8*VE .
scatter plot that suggests a linear On Schedule Composite

ation ¥ WA.9-12.A1.6.D Find the equation of a linear Match

assoclation. function that best fits bivariate data that are linearly

related, interpret the slope and y-intercept of the line,

and use the equation to make predictions.
CCO-128.ID.7 Interpret linear models. WA.9-12.A1.4.C Identify and interpret the slope and .
Interpret the slope (rate of change) and the | . . . . . . Simple
. . intercepts of a linear function, including equations | On Schedule
intercept (constant term) of a linear model p . . Match
. or parallel and perpendicular lines.
in the context of the data.*
CC.9-128.1D.8 Interpret linear models.
Compute (using technology) and interpret Unmatched No Match
the correlation coefficient of a linear fit.*
CC.9-128.1ID.9 Interpret linear models.
Distinguish ~ between  correlation  and Unmatched No Match
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

WA.9-12.A2.6 Core Content: Probability, data, and
distributions: Students formalize their study of
probability, computing both combinations and
permutations to calculate the likelihood of an
outcome in uncertain circumstances and applying the
binominal theorem to solve problems. They extend
their use of statistics to graph bivariate data and | On Schedule
analyze its shape to make predictions. They calculate
and interpret measures of wvariability, confidence
intervals, and margins of error for population
proportions. Dual goals underlie the content in the
section: students prepare for the further study of
statistics and become thoughtful consumers of data.

CC.9-1281IC.1 Understand and evaluate
random processes underlying statistical
experiments. Understand statistics as a
process for making inferences about
population parameters based on a random
sample from that population.*

Simple
Match

CC.9-12S.1IC.2 Understand and evaluate
random processes undetlying statistical
experiments. Decide if a specified model is
consistent with results from a given data-
generating process, e.g., using simulation. Unmatched No Match
For example, a model says a spinning coin
falls heads up with probability 0. 5. Would
a result of 5 tails in a row cause you to
question the model?*

CC.9-12.S.IC.3 Make inferences and justify
conclusions  from  sample  surveys,
experiments, and observational studies.
Recognize the purposes of and differences Unmatched No Match
among sample surveys, experiments, and
observational  studies;  explain  how
randomization relates to each.*
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Common Core Washington State Gr;c.ie 'Level Hanov.e § Hanover Notes Score ‘
iming Evaluation
WA.9-12.A2.6.G Calculate and interpret margin of
error and confidence intervals for population
proportions.
WA.9-12.A2.6 Core Content: Probability, data, and
CC.9-12.S.IC.4 Make inferences and justify | distributions: Students formalize their study of
conclusions ~ from  sample  surveys, | probability, computing both combinations and
experiments, and observational studies. Use | permutations to calculate the likelihood of an C .
data from a sample survey to estimate a | outcome in uncertain circumstances and applying the | On Schedule ompostte 3
. P v . . PPYING Match
population mean or proportion; develop a | binominal theorem to solve problems. They extend
margin of error through the use of | their use of statistics to graph bivariate data and
simulation models for random sampling.* analyze its shape to make predictions. They calculate
and interpret measures of variability, confidence
intervals, and margins of error for population
proportions. Dual goals underlie the content in the
section: students prepare for the further study of
statistics and become thoughtful consumers of data.
CC.9-12.S.IC.5 Make inferences and justify
conclusions  from  sample  surveys,
experiments, and observational studies. Use
data from a randomized experiment to Unmatched No Match
compare two treatments; use simulations to
decide if differences between parameters
are significant.*
CC.9-12.S.IC.6 Make inferences and justify
conclusions  from  sample  surveys, | WA.9-12.A1.6.B Make valid inferences and draw o Simple
. . . . n Schedule 3
experiments, and observational studies. | conclusions based on data. Match
Evaluate reports based on data.*

HANOVER RESEARCH AUGUST 2010
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Grade Level Hanover

Common Core . . .
Timing Evaluation

Hanover Notes Score ‘

Washington State

and conditional probability and use them to
interpret data. Describe events as subsets of

CC.9-12.S.CP.1 Understand independence

WA.9-12.A2.6.B Given a finite sample space
consisting of equally likely outcomes and containing

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.*

independent or dependent, and find the conditional
probability of A given B.

a sample'sp'ace (the set of ou'tcornes) WIS events A and B, determine whether A and B are | On Schedule Simple

characteristics  (or categories) of the | . iy Match

outcomes, or as unions, intersections, or indep er.lc.lent or d.e pendent, and find the conditional

complements of other events (“or,” “and,” probability of A given B.

“not”).*

CC.9-12.S.CP.2 Understand independence

j‘md conditional probability and use them to WA.9-12.A2.6.B Given a finite sample space

interpret data. Understand that two events - . -

A il T avee rdiepramdlenis BF the ol consisting of equally likely outcomes and containing Sl

. . events A and B, determine whether A and B are | On Schedule

of A and B occurring together is the | . . Match

e of dhete oo, e s dit independent or dependent, and find the conditional

characterization to determine if they are probability of A given B.

independent.*

CC.9-12.S.CP.3 Understand independence

and conditional probability and use them to

;flr)zlrjltitsatg-f Ugl d;ite?dBchSCO;&miiﬁ WA.9-12.A2.6.B Given a finite sample space

B)/P(B), and interpret independence of A consisting of equally likely outcomes and containing Simple
> . . events A and B, determine whether A and B are | On Schedule

and B as saying that the conditional Match
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Common Core

CC.9-12.S.CP.4 Understand independence

and conditional probability and use them to
interpret data. 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. For example,
collect data from a random sample of
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.*

Washington State

WA.9-12.A2.6.B Given a finite sample space
consisting of equally likely outcomes and containing
events A and B, determine whether A and B are
independent or dependent, and find the conditional
probability of A given B.

Grade Level
Timing

On Schedule

Hanover
Evaluation

Simple
Match

Hanover Notes

AUGUST 2010

Score ‘

CC.9-12.S.CP.5 Understand independence
and conditional probability and use them to
interpret data. Recognize and explain the
concepts of conditional probability and
independence in everyday language and
everyday situations. For example, compare
the chance of having lung cancer if you are
a smoker with the chance of being a
smoker if you have lung cancer.*

WA.9-12.A2.6.B Given a finite sample space
consisting of equally likely outcomes and containing
events A and B, determine whether A and B are
independent or dependent, and find the conditional
probability of A given B.

On Schedule

Simple
Match

CC.9-12.S.CP.6 Use the rules of probability
to compute probabilities of compound
events in a uniform probability model. 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.*

WA.9-12.A2.6.A Apply the fundamental counting
principle and the ideas of order and replacement to
calculate probabilities in situations arising from two-
stage experiments (compound events).

On Schedule

Simple
Match
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Common Core

Washington State

Grade Level
Timing

Hanover
Evaluation

Hanover Notes

to compute probabilities of compound
events in a uniform probability model

CC.9-12.S.CP.7 Use the rules of probability

WA.9-12.A2.6.A Apply the fundamental counting
principle and the ideas of order and replacement to

No mention of the

each event in a sample space; graph the
cotresponding  probability  distribution
using the same graphical displays as for
data distributions.*

Apply the Addition Rule, P(A or B) = P(A) | calculate probabilities in situations arising from two- On Schedule | Partial Match Addition Rule.
+ P(B) — P(A and B), and interpret the | stage experiments (compound events).
answer in terms of the model.*
CC.9-12S.CP.8 (+) Use the rules of
probability to compute probabilities of
compound events in a uniform probability | WA.9-12.A2.6.A Apply the fundamental counting
model. Apply the general Multiplication | principle and the ideas of order and replacement to . No mention of the
Rule in a uniform probability model, P(A | calculate probabilities in situations arising from two- On Schedule | Partial Match Multiplication Rule.
and B) = [PAA)x[PB|A)] | stage experiments (compound events).
=[PB)|x[P(A|B)], and interpret the answer
in terms of the model.*

WA.9-12.A2.6.A Apply the fundamental counting

principle and the ideas of order and replacement to
CC9-128.CP.9 (+) Use the rules of c:iculate pr ﬁ)?h?esr;n smrlllztlonilta;lsmg from two-
probability to compute probabilities of StAge experiments {compound everts).
compound events na uniform prqbablhty WA.9-12.A2.1.F  Solve  problems  involving | On Schedule Composite
model. Use permutations and combinations . . Match

o combinations and permutations.
to compute probabilities of compound
*

events and solve problems. WA.9-12.A2.6.C  Compute permutations  and

combinations, and use the results to calculate

probabilities.
CC9-128.MD.1 (+) Calculate expected
values and use them to solve problems.
Define a random variable for a quantity of
interest by assigning a numerical value to Unmatched No Match
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

CC9-12S.MD.2 (+) Calculate expected
values and use them to solve problems.
Calculate the expected value of a random Unmatched No Match
variable; interpret it as the mean of the
probability distribution.*

CC9-128.MD.3 (+) Calculate expected
values and use them to solve problems.
Develop a probability distribution for a
random variable defined for a sample space
in which theoretical probabilities can be
calculated; find the expected value. For
example, find the theotetical probability Unmatched No Match
distribution for the number of correct
answers obtained by guessing on all five
questions of a multiple-choice test where
each question has four choices, and find
the expected grade under various grading
schemes.*

CC9-12S8.MD.4 (+) Calculate expected
values and use them to solve problems.
Develop a probability distribution for a
random variable defined for a sample space
in which probabilities are assigned
empirically; find the expected value. For
example, find a current data distribution on
the number of TV sets per household in
the United States, and calculate the
expected number of sets per household.
How many TV sets would you expect to
find in 100 randomly selected households~*
CC9-128.MD.5 (+) Use probability to
evaluate outcomes of decisions. Weigh the
possible outcomes of a decision by Unmatched No Match
assigning probabilities to payoff values and
finding expected values.*

Unmatched No Match
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Grade Level Hanover

Common Core Washington State . . . Hanover Notes Score ‘
Timing Evaluation

CC.9-12S.MD.5a (+) Find the expected
payoff for a game of chance. For example,
find the expected winnings from a state Unmatched No Match
lottery ticket or a game at a fast-food
restaurant.*

CC9-12S.MD.5b  (+) Evaluate and
compare strategies on the basis of expected
values. For example, compare a high-
deductible  versus a  low-deductible Unmatched No Match
automobile insurance policy using various,
but reasonable, chances of having a minor
or a major accident.*

CCI9-128.MD.6 (+) Use probability to
evaluate outcomes of decisions. Use
probabilities to make fair decisions (e.g., Unmatched No Match
drawing by lots, using a random number
generator).*

CC.9-128.MD.7 (+) Use probability to
evaluate outcomes of decisions. Analyze
decisions and strategies using probability
concepts (e.g., product testing, medical
testing, pulling a hockey goalie at the end of
a game).*

Unmatched No Match
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K-12 Overarching Standards for Mathematics: Alignment Issues

With respect to certain overarching standards — both those present in the Common Core and in the Washington Performance
Expectations — it makes little sense to speak of matches and non-matches in the traditional sense. In this section, we discuss the
“alignment issues” that prevented a meaningful matching process between the standard sets based on their organizational
structure.

Alignment Issues in the Forward-Analysis

The Common Core’s “Standards for Mathematical Practices” consists of eight “overarching standards” for the entire K-12 level.
Rather than attaching to a specific grade level, these are overarching mathematical goals for the whole of K-12 education.
Washington State standards address “core processes” — which include reasoning, problem solving, and communication — at the
end of each grade rather than at the end of the entire K-12 sequence. Examples of Washington State core processes for Algebra
include the following:

s A1.8.B Select and apply strategies to solve problems.

** A1.8.C Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.
% A1.8.D Generalize a solution strategy for a single problem to a class of related problems, and apply a strategy for a class of related
problems to solve specific problems.

A1.8.E Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.

A1.8.F Summarize mathematical ideas with precision and efficiency for a given audience and purpose.

A1.8.G Synthesize information to draw conclusions, and evaluate the arguments and conclusions of others.

*

A

7 X/ X/
LXK X g

A1.8.H Use inductive reasoning about algebra and the properties of numbers to make conjectures and use deductive reasoning to
prove or disprove conjectures.

These core processes from Washington address many of the same standards listed in the “Standards for Mathematical Practices”
from the Common Core. However, because organizational differences would make matching cumbersome and unproductive,
each of these eight standards were treated as “unmatched” in the Achieve Tool (for a total of 495 standards), but were not
included in the summary tables at the beginning of this document (which treat only 487 standards).
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Table 12: Common Core Overarching “Standards for Mathematical Practice”
Common Core K-12 Standards for Mathematical Practice ‘

CC.K-12.MP.1 Make sense of problems and persevere in solving them. Mathematically proficient students start by explaining to themselves the meaning of a problem
and looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the
solution and plan a solution pathway rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of
the original problem in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might,
depending on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information they need.
Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw diagrams of important features and
relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete objects or pictures to help conceptualize and solve a
problem. Mathematically proficient students check their answers to problems using a different method, and they continually ask themselves, “Does this make sense?”
They can understand the approaches of others to solving complex problems and identify correspondences between different approaches.

CC.K-12.MP.2 Reason abstractly and quantitatively. Mathematically proficient students make sense of the quantities and their relationships in problem situations.
Students bring two complementary abilities to bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and
represent it symbolically and manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative reasoning entails habits
of creating a coherent representation of the problem at hand; consideting the units involved; attending to the meaning of quantities, not just how to compute them;
and knowing and flexibly using different properties of operations and objects.

CC.K-12.MP.3 Construct viable arguments and critique the reasoning of others. Mathematically proficient students understand and use stated assumptions, definitions,
and previously established results in constructing arguments. They make conjectures and build a logical progression of statements to explore the truth of their
conjectures. They are able to analyze situations by breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate
them to others, and respond to the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from
which the data arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete referents such as
objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized or made formal until later grades. Later,
students learn to determine domains to which an argument applies. Students at all grades can listen or read the arguments of others, decide whether they make sense,
and ask useful questions to clarify or improve the arguments.

CC.K-12.MP.4 Model with mathematics. Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society,
and the workplace. In early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometty to solve a design problem or use a function to
describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are comfortable making assumptions and
approximations to simplify a complicated situation, realizing that these may need revision later. They are able to identify important quantities in a practical situation and
map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and formulas. They can analyze those relationships mathematically to draw
conclusions. They routinely interpret their mathematical results in the context of the situation and reflect on whether the results make sense, possibly improving the
model if it has not served its purpose.
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Common Core K-12 Standards for Mathematical Practice ‘

CC.K-12.MP.5 Use appropriate tools strategically. Mathematically proficient students consider the available tools when solving a mathematical problem. These tools
might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry
software. Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools might be
helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze graphs of functions and
solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other mathematical knowledge. When making
mathematical models, they know that technology can enable them to visualize the results of varying assumptions, explore consequences, and compare predictions with
data. Mathematically proficient students at various grade levels are able to identify relevant external mathematical resources, such as digital content located on a
website, and use them to pose or solve problems. They are able to use technological tools to explore and deepen their understanding of concepts.

CC.K-12.MP.6 Attend to precision. Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with
others and in their own reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful
about specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently, express
numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully formulated explanations to each
other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

CC.K-12.MP.7 Look for and make use of structure. Mathematically proficient students look closely to discern a pattern or structure. Young students, for example,
might notice that three and seven more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes
have. Later, students will see 7 X 8 equals the well remembered 7 X 5 + 7 X 3, in preparation for learning about the distributive property. In the expression x*2 + 9x +
14, older students can see the 14 as 2 X 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and can use the strategy of
drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see complicated things, such as some algebraic
expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x — )2 as 5 minus a positive number times a square and use
that to realize that its value cannot be more than 5 for any real numbers x and y.

CC.K-12.MP.8 Look for and express regularity in repeated reasoning. Mathematically proficient students notice if calculations are repeated, and look both for general
methods and for shortcuts. Upper elementary students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and
conclude they have a repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x —1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x + 1), (x — 1)x"2 + x
+ 1), and (x — 1)(x"3 + x*2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to solve a problem, mathematically
proficient students maintain oversight of the process, while attending to the details. They continually evaluate the reasonableness of their intermediate results.

Alignment Issues in the Backward-Analysis

As previously discussed, Washington standards and the Common Core use different structures to organize their expectations for
practical mathematics skills. Washington utilizes a set of “core processes” which build and repeat at the end of each grade level.
In contrast, the Common Core articulates eight overarching goals for the entire K-12 sequence. This difference caused
alignment issues not only in matching WPEs to the Common Core, but also in matching the Common Core to the Washington
standards. Unlike the overarching standards above, however, the core processes WPEs were used — where applicable — to match
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with standards from the Common Core. However, the majority could not be matched in this way. The following charts present

unmatched core process standards for each grade level.

Letter

Intro

Kindergarten

WA.K.5 Core Processes:
Reasoning, problem solving, and
communication: Students begin
to build the understanding that
doing mathematics involves
solving problems and discussing
how they solved them. Problems
at this level emphasize counting
and activities that lead to
emerging ideas about addition
and subtraction. Students begin
to develop their mathematical
communication skills as they
participate in mathematical
discussions involving questions
like "How did you get that?"and
"Why is that true?"

2nd Grade

WA.2.5 Core Processes:
Reasoning, problem solving, and
communication: Students
further develop the concept that
doing mathematics involves
solving problems and talking
about what they did to solve
those problems. Second-grade
problems emphasize addition
and subtraction with increasingly
latge numbers, measurement,
and eatly concepts of
multiplication and division.
Students communicate their
mathematical thinking and make
increasingly more convincing
mathematical arguments.
Students participate in
mathematical discussions
involving questions like "How
did you get that?"; "Why did you
use that strategy?"; and "Why is
that true?"Students continue to
build their mathematical
vocabulary as they use correct
mathematical language
appropriate to grade two when
discussing and refining solutions
to problems.

Table 13: Unmatched Core Process Standards, K-4

3td Grade

WA.3.6 Core Processes:
Reasoning, problem solving, and
communication: Students in
grade three solve problems that
extend their understanding of
core mathematical concepts-
such as geometric figures,
fraction concepts, and
multiplication and division of
whole numbers-as they make
strategic decisions that bring
them to reasonable solutions.
Students use pictures, symbols,
or mathematical language to
explain the reasoning behind
their decisions and solutions.
They further develop their
problem-solving skills by making
generalizations about the
processes used and applying
these generalizations to similar
problem situations. These
critical reasoning, problem-
solving, and communication
skills represent the kind of
mathematical thinking that
equips students to use the
mathematics they know to solve
a growing range of useful and
important problems and to make
decisions based on quantitative
information.

4th Grade

WA.4.5 Core Processes:
Reasoning, problem solving, and
communication: Students in
grade four solve problems that
extend their understanding of
core mathematical concepts-
such as multiplication of multi-
digit numbers, area, probability,
and the relationships between
fractions and decimals-as they
make strategic decisions that
bring them to reasonable
solutions. Students use pictures,
symbols, or mathematical
language to explain the
reasoning behind their decisions
and solutions. They further
develop their problem-solving
skills by making generalizations
about the processes used and
applying these generalizations to
similar problem situations.
These critical reasoning,
problem-solving, and
communication skills represent
the kind of mathematical
thinking that equips students to
use the mathematics they know
to solve a growing range of
useful and important problems
and to make decisions based on
quantitative information.
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2nd Grade

3td Grade

4th Grade

Letter Kindergarten
WA.2.5.A Identify the
WAK.5.A Identify the WA.1.6.A Identify the question(s) asked in a problem WA.3.6.A Determine the' WA.4.5.A Determine the'
A . . . . and any other questions that question(s) to be answered given | question(s) to be answered given
question(s) asked in a problem. question(s) asked in a problem. . L L
need to be answered in order to a problem situation. a problem situation.
solve the problem.
WA.3.6.B Identify information WA.4.5.B Identify information
WA.K.5.B Identify the given WA.1.6.B Identify the given WA.2.5.B Identify the given that is given in a problem and that is given in a problem and
B information that can be used to information that can be used to information that can be used to | decide whether it is necessary or | decide whether it is essential or
solve a problem. solve a problem. solve a problem. unnecessaty to the solution of | extraneous to the solution of the
the problem. problem.
WA.K.5.C Recognize when WA.1.6.C Recognize when WA.3.6.C Identify missing WA.4.5.C Identify missing
C additional information is additional information is information that is needed to information that is needed to
required to solve a problem. required to solve a problem. solve a problem. solve a problem.
WA.1.6.D Select from a variety WA.2.5.D Select from a variety WA.3.6.D Determine \.Vhe.th.er a | WA45D Determine \'Vhe.th'er A
. . . . problem to be solved is similar problem to be solved is similar
of problem-solving strategies of problem-solving strategies . .
D . : to previously solved problems, to previously solved problems,
and use one or more strategies and use one or more strategies o . . o . .
and identify possible strategies and identify possible strategies
to solve a problem. to solve a problem. ; ;
for solving the problem. for solving the problem.
WA.4.5.E Select and use one or
WA.K.5.E Answer the WA.1.6.E Answer the WA.3.6.E Selegt and use one o more appropriate strategies to
E . . . . more appropriate strategies to .
question(s) asked in a problem. question(s) asked in a problem. solve a problem and explain why
solve a problem.
that strategy was chosen.
WA.3.6.F Represent a problem WA.4.5.F Represent a problem
F WA.K.5.F Describe how a WA.1.6.F Identify the answer(s) WA.2.5.F Describe how a situation using words, numbers, | situation using words, numbers,
problem was solved. to the question(s) in a problem. problem was solved. pictures, physical objects, or pictures, physical objects, or
symbols. symbols.
WA.3.6.G Explain why a WA.4.5.G Explain why a
G WA.1.6.G Desctibe how a specific problem-solving strategy | specific problem-solving strategy
problem was solved. or procedure was used to or procedure was used to
determine a solution. determine a solution.
WA.16.H Determine whether a WA.3.6.H Anabrze.and evaluate | WA.4.5.H Anabrze.and evaluate
. . whether a solution is reasonable, | whether a solution is reasonable,
H solution to a problem is . . . .
is mathematically correct, and is mathematically correct, and
reasonable. . .
answers the question. answers the question.
WA.3.6.I Summarize WA.4.5.1 Summarize
I mathematical information, draw | mathematical information, draw
conclusions, and explain conclusions, and explain
reasoning. reasoning.
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Letter

Kindergarten

1st Grade

2nd Grade 3td Grade 4th Grade

WA.4.5.] Make and test
conjectures based on data (or
J information) collected from
explorations and experiments.

Letter

Table 14: Unmatched Core Process Standards, 5-8

5t Grade
WA.5.6 Core Processes: Reasoning,

problem solving, and communication:

Students in grade five solve problems
that extend their understanding of
core mathematical concepts-such as
division of multi-digit numbers,
perimeter, area, addition and
subtraction of fractions and decimals,
and use of variables in expressions
and equations-as they make strategic
decisions leading to reasonable
solutions. Students use pictures,
symbols, or mathematical language to
explain the reasoning behind their

6th Grade

WA.6.6 Core Processes: Reasoning,
problem solving, and communication:
Students refine their reasoning and
problem solving skills as they move
more fully into the symbolic world of
algebra and higher-level mathematics.
They move easily among
representations- numbers, words,
pictures, or symbols-to understand

7th Grade

WA.7.6 Core Processes: Reasoning,
problem solving, and communication:
Students refine their reasoning and
problem solving skills as they move
more fully into the symbolic world of
algebra and higher-level mathematics.
They move easily among
representations-numbers, words,
pictures, or symbols-to understand
and communicate mathematical ideas,

8th Grade

WA.8.5 Core Processes: Reasoning,
problem solving, and communication:
Students refine their reasoning and
problem solving skills as they move
more fully into the symbolic world of
algebra and higher level mathematics.
They move easily among
representations-numbers, words,
pictures, or symbols-to understand
and communicate mathematical ideas,
to make generalizations, to draw
logical conclusions, and to verify the

Intro pl . and communicate mathematical ideas, t(? make gen?rahzanons, to draw reasonableness of splutlons to
decisions and solutions. They further L logical conclusions, and to verify the roblems. In grade eight, students
develop their problem-sol iifl skills to make generalizations, to draw greasonableness :)f solutions t}; b solve robz(lgems thft ir’l olve
velop problem-soiving logical conclusions, and to verify the " vep . L IvOe
by making generalizations about the reasonableness of solutions 1o problems. In grade seven, students proportional relationships and linear
processes used and applying these . solve problems that involve positive relationships, including applications
ralizations to similar problem problems. In grade six, students solve d negati mbers and often found in many contexts outside of
generalizations o simiiar proble problems that involve fractions and , Andnegative Aumbers and o1t ound n many CONLEXs outside o
situations. These critical reasoning, . L involve proportional relationships. As school. These problems dealing with
roblem-solving, and comm nicati%)n decimals as well as rates and ratios in students solve these types of roportionality continue to%)e
P skills rZ rient the kinclll of preparation for studying proportional roblems thz 7 build ;ns)tron im portl:nt in many a liel(; contexts
cpresent | . relationships and algebraic reasoning problems, they bu ne p any app ;
mathematical thinking that equips i orade seven foundation for the study of linear and they lead directly to the study of
students to use the mathematics they grade seven. functions that will come in grade algebra. Students also begin to deal
know té) solve a growitLg range (Zlf eight. with infgrmzl proofs for theorems
useful and important problems and to that will be proven more formally in
make decisions based on quantitative high school.
information.
WA.5.6.A Determine the question(s) WA.6.6.A Analyze a problem WA.7.6.A Analyze a problem WA.8.5.A Analyze a problem
A to be answered given a problem

situation.

situation to determine the question(s)
to be answered.

situation to determine the question(s)
to be answered.

situation to determine the question(s)
to be answered.
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Letter

B

5th Grade
WA.5.6.B Identify information that is
given in a problem and decide
whether it is essential or extraneous
to the solution of the problem.

6th Grade

WA.6.6.B Identify relevant, missing,
and extraneous information related to
the solution to a problem.

7th Grade

WA.7.6.B Identify relevant, missing,
and extraneous information related to
the solution to a problem.

AUGUST 2010

8th Grade

WA.8.5.B Identify relevant, missing,
and extraneous information related to
the solution to a problem.

WA.5.6.C Determine whether
additional information is needed to
solve the problem.

WA.6.6.C Analyze and compare
mathematical strategies for solving
problems, and select and use one or
more strategies to solve a problem.

WA.7.6.C Analyze and compare
mathematical strategies for solving
problems, and select and use one or
more strategies to solve a problem.

WA.8.5.C Analyze and compare
mathematical strategies for solving
problems, and select and use one or
more strategies to solve a problem.

WA.5.6.D Determine whether a
problem to be solved is similar to
previously solved problems, and
identify possible strategies for solving
the problem.

WA.6.6.D Represent a problem
situation, describe the process used to
solve the problem, and verify the
reasonableness of the solution.

WA.7.6.D Represent a problem
situation, describe the process used to
solve the problem, and verify the
reasonableness of the solution.

WA.8.5.D Represent a problem
situation, describe the process used to
solve the problem, and verify the
reasonableness of the solution.

WA.5.6.E Select and use one or more
appropriate strategies to solve a
problem, and explain the choice of
strategy.

WA.6.6.E Communicate the
answer(s) to the question(s) in a
problem using appropriate
representations, including symbols
and informal and formal
mathematical language.

WA.7.6.E Communicate the
answer(s) to the question(s) in a
problem using appropriate
representations, including symbols
and informal and formal
mathematical language.

WA.8.5.E Communicate the
answer(s) to the question(s) in a
problem using appropriate
representations, including symbols
and informal and formal
mathematical language.

WA.5.6.F Represent a problem
situation using words, numbers,
pictures, physical objects, or symbols.

WA.6.6.F Apply a previously used
problem-solving strategy in a new
context.

WA.7.6.F Apply a previously used
problem-solving strategy in a new
context.

WA.8.5.F Apply a previously used
problem-solving strategy in a new
context.

WA.5.6.G Explain why a specific
problem-solving strategy or
procedure was used to determine a
solution.

WA.6.6.G Extract and organize
mathematical information from
symbols, diagrams, and graphs to
make inferences, draw conclusions,
and justify reasoning.

WA.7.6.G Extract and organize
mathematical information from
symbols, diagrams, and graphs to
make inferences, draw conclusions,
and justify reasoning.

WA.8.5.G Extract and organize
mathematical information from
symbols, diagrams, and graphs to
make inferences, draw conclusions,
and justify reasoning.

WA.5.6.H Analyze and evaluate
whether a solution is reasonable, is
mathematically correct, and answers
the question.

WA.6.6.H Make and test conjectures
based on data (or information)
collected from explorations and

experiments.

WA.7.6.H Make and test conjectures
based on data (or information)
collected from explorations and

experiments.

WA.8.5.H Make and test conjectures
based on data (or information)
collected from explorations and

experiments.

WA.5.6.] Summatize mathematical
information, draw conclusions, and
explain reasoning.

WA.5.6.] Make and test conjectures
based on data (or information)
collected from explorations and

experiments.
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Letter

Intro

Table 15: Unmatched Core Process Standards, High School

Algebra 1

WA.9-12.A1.8 Core Processes: Reasoning,
problem solving, and communication:
Students formalize the development of

reasoning in Algebra 1 as they use algebra

and the properties of number systems to
develop valid mathematical arguments, make
and prove conjectures, and find
counterexamples to refute false statements,
using correct mathematical language, terms,
and symbols in all situations. They extend the
problem-solving practices developed in
earlier grades and apply them to more
challenging problems, including problems
related to mathematical and applied
situations. Students formalize a coherent
problem-solving process in which they
analyze the situation to determine the
question(s) to be answered, synthesize given
information, and identify implicit and explicit
assumptions that have been made. They
examine their solution(s) to determine
reasonableness, accuracy, and meaning in the
context of the original problem. The
mathematical thinking, reasoning, and
problem-solving processes students learn in
high school mathematics can be used
throughout their lives as they deal with a
world in which an increasing amount of
information is presented in quantitative ways
and more and more occupations and fields of
study rely on mathematics.

Geometry

WA.9-12.G.7 Core Processes: Reasoning,
problem solving, and communication:
Students formalize the development of

reasoning in Geometry as they become more
sophisticated in their ability to reason
inductively and begin to use deductive
reasoning in formal proofs. They extend the
problem-solving practices developed in
earlier grades and apply them to more
challenging problems, including problems
related to mathematical and applied
situations. Students use a coherent problem-
solving process in which they analyze the
situation to determine the question(s) to be
answered, synthesize given information, and
identify implicit and explicit assumptions that
have been made. They examine their
solution(s) to determine reasonableness,
accuracy, and meaning in the context of the
original problem. They use correct
mathematical language, terms, symbols, and
conventions as they address problems in
Geometry and provide descriptions and
justifications of solution processes. The
mathematical thinking, reasoning, and
problem-solving processes students learn in
high school mathematics can be used
throughout their lives as they deal with a
wortld in which an increasing amount of
information is presented in quantitative ways,
and more and more occupations and fields of
study rely on mathematics.

Algebra 2

WA.9-12.A2.8 Core Processes: Reasoning,
problem solving, and communication:
Students formalize the development of

reasoning at high school as they use algebra

and the properties of number systems to
develop valid mathematical arguments, make
and prove conjectures, and find
counterexamples to refute false statements
using correct mathematical language, terms,
and symbols in all situations. They extend the
problem-solving practices developed in
earlier grades and apply them to more
challenging problems, including problems
related to mathematical and applied
situations. Students formalize a coherent
problem-solving process in which they
analyze the situation to determine the
question(s) to be answered, synthesize given
information, and identify implicit and explicit
assumptions that have been made. They
examine their solution(s) to determine
reasonableness, accuracy, and meaning in the
context of the original problem. The
mathematical thinking, reasoning, and
problem-solving processes students learn in
high school mathematics can be used
throughout their lives as they deal with a
world in which an increasing amount of
information is presented in quantitative ways
and more and more occupations and fields of
study rely on mathematics.

WA.9-12.A1.8.A Analyze a problem situation
and represent it mathematically.

WA.9-12.G.7.A Analyze a problem situation
and represent it mathematically.

WA.9-12.A2.8.A Analyze a problem situation
and represent it mathematically.
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Letter Algebra 1

B

WA.9-12.A1.8.B Select and apply strategies

to solve problems.

Geometry

WA.9-12.G.7.B Select and apply strategies to

solve problems.

! Algebra 2 \

WA.9-12.A2.8.B Select and apply strategies

to solve problems.

WA.9-12.A1.8.C Evaluate a solution for
reasonableness, verify its accuracy, and
interpret the solution in the context of the
original problem.

WA.9-12.G.7.C Evaluate a solution for
reasonableness, verify its accuracy, and
interpret the solution in the context of the
original problem.

WA.9-12.A2.8.C Evaluate a solution for
reasonableness, verify its accuracy, and
interpret the solution in the context of the
original problem.

WA.9-12.A1.8.D Generalize a solution
strategy for a single problem to a class of
related problems, and apply a strategy for a
class of related problems to solve specific
problems.

WA.9-12.G.7.D Generalize a solution
strategy for a single problem to a class of
related problems, and apply a strategy for a
class of related problems to solve specific
problems.

WA.9-12.A2.8.D Generalize a solution
strategy for a single problem to a class of
related problems and apply a strategy for a
class of related problems to solve specific
problems.

WA.9-12.A1.8.E Read and interpret
diagrams, graphs, and text containing the
symbols, language, and conventions of
mathematics.

WA.9-12.G.7.E Read and interpret diagrams,
graphs, and text containing the symbols,
language, and conventions of mathematics.

WA.9-12.A2.8.E Read and interpret
diagrams, graphs, and text containing the
symbols, language, and conventions of
mathematics.

WA.9-12.A1.8.F Summarize mathematical
ideas with precision and efficiency for a
given audience and purpose.

WA.9-12.G.7.F Summarize mathematical
ideas with precision and efficiency for a
given audience and purpose.

WA.9-12.A2.8.F Summarize mathematical
ideas with precision and efficiency for a
given audience and purpose.

WA.9-12.A1.8.G Synthesize information to
draw conclusions, and evaluate the
arguments and conclusions of others.

WA.9-12.G.7.G Synthesize information to
draw conclusions and evaluate the arguments
and conclusions of others.

WA.9-12.A2.8.G Use inductive reasoning
and the properties of numbers to make
conjectutes, and use deductive reasoning to
prove or disprove conjectures.

WA.9-12.A1.8.H Use inductive reasoning
about algebra and the properties of numbers
to make conjectures, and use deductive
reasoning to prove or disprove conjectures.

WA.9-12.G.7.H Use inductive reasoning to
make conjectures, and use deductive
reasoning to prove or disprove conjectures.

WA.9-12.A2.8.H Synthesize information to
draw conclusions and evaluate the arguments
and conclusions of others.
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K-12 Backwards Matching — Explanation of All Unmatched WA Standards

In this section, we list all those WPEs which were not matched to any Common Core Standards and classify the reason
that each standard was unable to be matched.

Table 16: Explanation of Unmatched Washington Performance Expectations

Grade |Reason for Standard ‘
 Level |No Match anea

Core WA.K.3 Core Content: Objects and their locations: Students develop basic ideas related to geometry as they name simple two- and three-
. dimensional figures and find these shapes around them. They expand their understanding of space and location by describing where people
K Matching . ! o . . ;
Difficulty and objects are. Students sort and match shapes as they begin to develop classification skills that serve them well in both mathematics and
reading-matching numbers to sets, shapes to names, patterns to rules, letters to sounds, and so on.
WA.K.5 Core Processes: Reasoning, problem solving, and communication: Students begin to build the understanding that doing mathematics
Process . . . . . . . .o .
. involves solving problems and discussing how they solved them. Problems at this level emphasize counting and activities that lead to emerging
K Matching . 2 . . . . .. . .. . .
. ideas about addition and subtraction. Students begin to develop their mathematical communication skills as they participate in mathematical
Difficulty . . . . . o . " " . "
discussions involving questions like "How did you get that?"and "Why is that true?
Process
K Matching | WA.K.5.A Identify the question(s) asked in a problem.
Difficulty
Process
K Matching | WA.K.5.B Identify the given information that can be used to solve a problem.
Difficulty
Process
K Matching | WA.K.5.C Recognize when additional information is required to solve a problem.
Difficulty
Process
K Matching | WA.K.5.E Answer the question(s) asked in a problem.
Difficulty
Process
K Matching | WA.K.5.F Describe how a problem was solved.
Difficulty
True No . .
1 Match WA.1.1.B Name the number that is one less or one more than any number given verbally up to 120.
1 True No WA.1.1.D Otder objects or events using ordinal numbers.
Match
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Grade |Reason for Standard ‘

Level |No Match

1 Tﬁ:tio WA.1.3.B Identify and name two-dimensional figures, including those in real-wotld contexts, regardless of size or orientation.

1 T;;[l:tio WA.1.4.E Describe the connection between the size of the measurement unit and the number of units needed to measure something.
1 Tﬁ:tglo WA.1.4.F Name the days of the week and the months of the year, and use a calendar to determine a day or month.
Process
1 Matching | WA.1.6.A Identify the question(s) asked in a problem.
Difficulty
Process
1 Matching | WA.1.6.B Identify the given information that can be used to solve a problem.
Difficulty
Process
1 Matching | WA.1.6.C Recognize when additional information is required to solve a problem.
Difficulty
Process
1 Matching | WA.1.6.D Select from a variety of problem-solving strategies and use one or more strategies to solve a problem.
Difficulty
Process
1 Matching | WA.1.6.E Answer the question(s) asked in a problem.
Difficulty
Process
1 Matching | WA.1.6.F Identify the answer(s) to the question(s) in a problem.
Difficulty
Process
1 Matching | WA.1.6.G Describe how a problem was solved.
Difficulty
Process
1 Matching | WA.1.6.H Determine whether a solution to a problem is reasonable.
Difficulty
2 Tﬁ:tio WA.2.2.F Create and state a rule for patterns that can be generated by addition and extend the pattern.
True No

2 Match WA.2.3.A Identify objects that represent or approximate standard units and use them to measure length.
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Grade |Reason for

Level |No Match Standard

WA.2.4% Additional Key Content: Students make predictions and answer questions about data as they apply their growing understanding of
Core numbers and the operations of addition and subtraction. They extend their spatial understanding of Core Content in geometry developed in
2 Matching | kindergarten and grade one by solving problems involving two- and three-dimensional geometric figures. Students are introduced to a few
Difficulty | critical concepts that will become Core Content in grade three. Specifically, they begin to work with multiplication and division and learn what
a fraction is.
WA.2.5 Core Processes: Reasoning, problem solving, and communication: Students further develop the concept that doing mathematics
involves solving problems and talking about what they did to solve those problems. Second-grade problems emphasize addition and
Process subtraction with increasingly large numbers, measurement, and early concepts of multiplication and division. Students communicate their
2 Matching | mathematical thinking and make increasingly more convincing mathematical arguments. Students participate in mathematical discussions
Difficulty | involving questions like "How did you get that?"; "Why did you use that strategy?"; and "Why is that true?"Students continue to build their
mathematical vocabulary as they use correct mathematical language appropriate to grade two when discussing and refining solutions to
problems.
Process
2 Matching | WA.2.5.A Identify the question(s) asked in a problem and any other questions that need to be answered in order to solve the problem.
Difficulty
Process
2 Matching | WA.2.5.B Identify the given information that can be used to solve a problem.
Difficulty
Process
2 Matching | WA.2.5.C Recognize when additional information is requited to solve a problem.
Difficulty
Process
2 Matching | WA.2.5.D Select from a variety of problem-solving strategies and use one or more strategies to solve a problem.
Difficulty
Process
2 Matching | WA.2.5.E Identify the answer(s) to the question(s) in a problem.
Difficulty
Process
2 Matching | WA.2.5.F Describe how a problem was solved.
Difficulty
Process
2 Matching | WA.2.5.G Determine whether a solution to a problem is reasonable.
Difficulty
True No . .
3 Match WA.3.1.A Read, write, compare, order, and represent numbers to 10,000 using numbers, words, and symbols.
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Grade |Reason for Standard ‘
Level |No Match
3 T;\:/l[l:tio WA.3.1.D Estimate sums and differences to approximate solutions to problems and determine reasonableness of answers.
C WA.3.2 Core Content: Concepts of multiplication and division: Students learn the meaning of multiplication and division and how these
ore . . . . .
3 Matchin operations relgte to each oth.er..Th.ey begin t.o.lf?arn multlphcatlog and division facts gnd how to multiply la.rger numbers. Students use What
g
Difficulty they are learning about muluphcanon and division to solYe a variety of Pr.o‘blerps. With a solid understanding of these two key operations,
students are prepared to formalize the procedures for multiplication and division in grades four and five.
3 T;/}l;tio WA.3.2.G Multiply any number from 11 through 19 by a single-digit number using the distributive property and place value concepts.
Core WA.3.5% Additional Key Content: Students solidify and formalize a number of important concepts and skills related to Core Content studied
3 Matchi in previous grades. In particular, students demonstrate their understanding of equivalence as an important foundation for later work in algebra.
ALCANG | giidents also reinforce their knowledge of measurement as they use standard units for temperature, weight, and capacity. They continue to
Difficulty oree thetr 8¢ « Jent as they use sig * temperature, Weight, pacity. they
develop data organization skills as they reinforce multiplication and division concepts with a variety of types of graphs.
3 T;;[l;tio WA.3.5.A* Determine whether two expressions are equal and use "=" to denote equality.
True No . . . .
3 Match WA.3.5.B* Measure temperature in degrees Fahrenheit and degrees Celsius using a thermometer.
True No . . . . . . .
3 Match WA.3.5.D* Estimate, measure, and compare capacity using appropriate-sized U.S. customary and metric units.
WA.3.6 Core Processes: Reasoning, problem solving, and communication: Students in grade three solve problems that extend their
understanding of core mathematical concepts-such as geometric figures, fraction concepts, and multiplication and division of whole numbers-
Process as they make strategic decisions that bring them to reasonable solutions. Students use pictures, symbols, or mathematical language to explain
3 Matching | the reasoning behind their decisions and solutions. They further develop their problem-solving skills by making generalizations about the
Difficulty | processes used and applying these generalizations to similar problem situations. These critical reasoning, problem-solving, and communication
skills represent the kind of mathematical thinking that equips students to use the mathematics they know to solve a growing range of useful
and important problems and to make decisions based on quantitative information.
Process
3 Matching | WA.3.6.A Determine the question(s) to be answered given a problem situation.
Difficulty
Process
3 Matching | WA.3.6.B Identify information that is given in a problem and decide whether it is necessary or unnecessary to the solution of the problem.
Difficulty
Process
3 Matching | WA.3.6.C Identify missing information that is needed to solve a problem.
Difficulty
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Grade |Reason for Standard ‘
Level |No Match anda

3 hl/;;;)ccheisnsg WA.3.6.D Determine whether a problem to be solved is similar to previously solved problems, and identify possible strategies for solving the
Difficul problem.
ifficulty
Process
3 Matching | WA.3.6.E Select and use one or more appropriate strategies to solve a problem.
Difficulty
Process
3 Matching | WA.3.6.F Represent a problem situation using words, numbers, pictures, physical objects, or symbols.
Difficulty
Process
3 Matching | WA.3.6.G Explain why a specific problem-solving strategy or procedure was used to determine a solution.
Difficulty
Process
3 Matching | WA.3.6.H Analyze and evaluate whether a solution is reasonable, is mathematically cotrect, and answers the question.
Difficulty
Process
3 Matching | WA.3.6.1 Summarize mathematical information, draw conclusions, and explain reasoning,.
Difficulty
Process
3 Matching | WA.3.6.] Make and test conjectures based on data (or information) collected from explorations and experiments.
Difficulty
4 True No | WA.4.2.1 Solve single- and multi-step word problems involving comparison of decimals and fractions (including mixed numbers), and verify
Match the solutions.
4 True No | WA.4.3.E Demonstrate that rectangles with the same area can have different perimeters, and that rectangles with the same perimeter can have
Match different areas.
4 Tﬁ:tio WA.4.4.E* Determine the median, mode, and range of a set of data and describe what each measure indicates about the data.
True No . . - . .
4 Match WA.4.4.G* Determine a simple probability from a context that includes a picture.
True No . - . .
4 Match WA.4.4.H* Display the results of probability experiments and interpret the results.
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Grade |Reason for

Level |No Match Standard

WA.4.5 Core Processes: Reasoning, problem solving, and communication: Students in grade four solve problems that extend their
understanding of core mathematical concepts-such as multiplication of multi-digit numbers, area, probability, and the relationships between
Process fractions and decimals-as they make strategic decisions that bring them to reasonable solutions. Students use pictures, symbols, ot
4 Matching | mathematical language to explain the reasoning behind their decisions and solutions. They further develop their problem-solving skills by
Difficulty | making generalizations about the processes used and applying these generalizations to similar problem situations. These critical reasoning,
problem-solving, and communication skills represent the kind of mathematical thinking that equips students to use the mathematics they
know to solve a growing range of useful and important problems and to make decisions based on quantitative information.
Process
4 Matching | WA.4.5.A Determine the question(s) to be answered given a problem situation.
Difficulty
Process
4 Matching | WA.4.5.B Identify information that is given in a problem and decide whether it is essential or extraneous to the solution of the problem.
Difficulty
Process
4 Matching | WA.4.5.C Identify missing information that is needed to solve a problem.
Difficulty
4 ;Z:t)ccheiisg WA.4.5.D Determine whether a problem to be solved is similar to previously solved problems, and identify possible strategies for solving the
Difficulty problem,
Process
4 Matching | WA.4.5.E Select and use one or more appropriate strategies to solve a problem and explain why that strategy was chosen.
Difficulty
Process
4 Matching | WA.4.5.F Represent a problem situation using words, numbers, pictures, physical objects, or symbols.
Difficulty
Process
4 Matching | WA.4.5.G Explain why a specific problem-solving strategy or procedure was used to determine a solution.
Difficulty
Process
4 Matching | WA.4.5.H Analyze and evaluate whether a solution is reasonable, is mathematically correct, and answers the question.
Difficulty
Process
4 Matching | WA.4.5.] Summarize mathematical information, draw conclusions, and explain reasoning.
Difficulty

195



HANOVER RESEARCH AUGUST 2010

Grade |Reason for Standard |
Level |No Match
Process
4 Matching | WA.4.5.] Make and test conjectures based on data (or information) collected from explorations and experiments.
Difficulty
5 True No | WA.5.1.D Estimate quotients to approximate solutions and determine reasonableness of answers in problems involving up to two-digit
Match divisors
True No . . S . .
5 Match WA.5.1.E Mentally divide two-digit numbers by one-digit divisors and explain the strategies used.
True No . .
5 Match WA.5.3.D Determine the formula for the area of a parallelogram by relating it to the area of a rectangle.
True No . . .
5 Match WA.5.3.E Determine the formula for the area of a triangle by relating it to the area of a parallelogram.
5 T;\:/l[l:tio WA.5.3.F Determine the perimeters and areas of triangles and parallelograms.
True No . . . . .
5 Match WA.5.4.B Write a rule to describe the relationship between two sets of data that are linearly related.
5 True No WA.5.5.C* Construct and interpret line graphs
Match o '
WA.5.6 Core Processes: Reasoning, problem solving, and communication: Students in grade five solve problems that extend their
understanding of core mathematical concepts-such as division of multi-digit numbers, perimeter, area, addition and subtraction of fractions
Process and decimals, and use of variables in expressions and equations-as they make strategic decisions leading to reasonable solutions. Students use
5 Matching | pictures, symbols, or mathematical language to explain the reasoning behind their decisions and solutions. They further develop their problem-
Difficulty | solving skills by making generalizations about the processes used and applying these generalizations to similar problem situations. These
critical reasoning, problem-solving, and communication skills represent the kind of mathematical thinking that equips students to use the
mathematics they know to solve a growing range of useful and important problems and to make decisions based on quantitative information.
Process
5 Matching | WA.5.6.A Determine the question(s) to be answered given a problem situation.
Difficulty
Process
5 Matching | WA.5.6.B Identify information that is given in a problem and decide whether it is essential or extraneous to the solution of the problem.
Difficulty
Process
5 Matching | WA.5.6.C Determine whether additional information is needed to solve the problem.
Difficulty
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Grade |Reason for Standard ‘
Level |No Match anda

5 hl/;;;)ccheisnsg WA.5.6.D Determine whether a problem to be solved is similar to previously solved problems, and identify possible strategies for solving the
Difficul problem.
ifficulty
Process
5 Matching | WA.5.6.E Select and use one or more appropriate strategies to solve a problem, and explain the choice of strategy.
Difficulty
Process
5 Matching | WA.5.6.F Represent a problem situation using words, numbers, pictures, physical objects, or symbols.
Difficulty
Process
5 Matching | WA.5.6.G Explain why a specific problem-solving strategy or procedure was used to determine a solution.
Difficulty
Process
5 Matching | WA.5.6.H Analyze and evaluate whether a solution is reasonable, is mathematically cotrect, and answers the question.
Difficulty
Process
5 Matching | WA.5.6.1 Summarize mathematical information, draw conclusions, and explain reasoning,.
Difficulty
Process
5 Matching | WA.5.6.] Make and test conjectures based on data (or information) collected from explorations and experiments.
Difficulty
6 Tﬁ:tio WA.6.1.C Estimate products and quotients of fractions and decimals.
6 True No WA.6.1.G Describe the effect of multiplying or dividing a number by one, by zero, by a number between zero and one, and by a number
Match greater than one.
6 Tﬁ:tio WA.6.3.B Write ratios to represent a variety of rates.
6 Tﬁ:tio WA.6.4.B Determine the perimeter and area of a composite figure that can be divided into triangles, rectangles, and parts of circles.
True No . . . . . .
6 Match WA.6.4.D Recognize and draw two-dimensional representations of three-dimensional figures.
6 Tﬁ;tio WA.6.4.F Determine the surface area of a pyramid.
6 Tﬁ:tio WA.6.4.G Describe and sort polyhedra by their attributes: parallel faces, types of faces, number of faces, edges, and vertices.
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Grade |Reason for Standard |
Level |No Match
6 Tli/}l:tio WA.6.5.A* Use strategies for mental computations with non-negative whole numbers, fractions, and decimals.
WA.6.6 Core Processes: Reasoning, problem solving, and communication: Students refine their reasoning and problem solving skills as they
Process move more fully into the symbolic world of algebra and higher-level mathematics. They move easily among representations- numbers, words,
6 Matching | pictures, or symbols-to understand and communicate mathematical ideas, to make generalizations, to draw logical conclusions, and to verify
Difficulty | the reasonableness of solutions to problems. In grade six, students solve problems that involve fractions and decimals as well as rates and
ratios in preparation for studying proportional relationships and algebraic reasoning in grade seven.
Process
6 Matching | WA.6.6.A Analyze a problem situation to determine the question(s) to be answered.
Difficulty
Process
6 Matching | WA.6.6.B Identify relevant, missing, and extraneous information related to the solution to a problem.
Difficulty
Process
6 Matching | WA.6.6.C Analyze and compare mathematical strategies for solving problems, and select and use one or more strategies to solve a problem.
Difficulty
Process
6 Matching | WA.6.6.D Represent a problem situation, describe the process used to solve the problem, and verify the reasonableness of the solution.
Difficulty
6 l\l/izrl?ccheisnsg WA.6.6.E Commpnicate the answer(s) to the question(s) in a problem using approptiate representations, including symbols and informal and
Disficulty formal mathematical language.
Process
6 Matching | WA.6.6.F Apply a previously used problem-solving strategy in a new context.
Difficulty
6 I\fl);i)ccheisjg WA.6.6.G Extract and organize mathematical information from symbols, diagrams, and graphs to make inferences, draw conclusions, and
Dl justify reasoning.
Process
6 Matching | WA.6.6.H Make and test conjectures based on data (or information) collected from explorations and experiments.
Difficulty
True No . Y . .
7 Match WA.7.2.A Mentally add, subtract, multiply, and divide simple fractions, decimals, and percents.
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Grade |Reason for

Level |No Match Standard

WA.7.4 Core Content: Probability and data: Students apply their understanding of rational numbers and proportionality to concepts of
Core probability. They begin to understand how probability is determined, and they make related predictions. Students revisit how to interpret data,
7 Matching | now using more sophisticated types of data graphs and thinking about the meaning of certain statistical measures. Statistics, including
Difficulty | probability, is considered one of the most important and practical fields of study for making sense of quantitative information, and it plays an
important part in secondary mathematics in the 21st century.
7 Tﬁ;tio WA.7.4.E Evaluate different displays of the same data for effectiveness and bias, and explain reasoning.
True No . . S . .
7 Match WA.7.5.B* Write the prime factorization of whole numbers greater than 1, using exponents when appropriate.
WA.7.6 Core Processes: Reasoning, problem solving, and communication: Students refine their reasoning and problem solving skills as they
P move more fully into the symbolic world of algebra and higher-level mathematics. They move easily among representations-numbers, words,
rocess . . . S : ) .
- Matching pictures, or symbols-to unqerstand and communicate mathematical ideas, to make generahz.auons, to d}:gw logical coqclusmns, and to verify
Difficul the reasonableness of solutions to problems. In grade seven, students solve problems that involve positive and negative numbers and often
ifficulty | . . . . . . . .
involve proportional relationships. As students solve these types of problems, they build a strong foundation for the study of linear functions
that will come in grade eight.
Process
7 Matching | WA.7.6.A Analyze a problem situation to determine the question(s) to be answered.
Difficulty
Process
7 Matching | WA.7.6.B Identify relevant, missing, and extraneous information related to the solution to a problem.
Difficulty
Process
7 Matching | WA.7.6.C Analyze and compare mathematical strategies for solving problems, and select and use one or more strategies to solve a problem.
Difficulty
Process
7 Matching | WA.7.6.D Represent a problem situation, describe the process used to solve the problem, and verify the reasonableness of the solution.
Difficulty
7 hﬁ;gﬁfg WA.7.6.E Comm}lnicate the answer(s) to the question(s) in a problem using appropriate representations, including symbols and informal and
Difficulty formal mathematical language.
Process
7 Matching | WA.7.6.F Apply a previously used problem-solving strategy in a new context.
Difficulty
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Grade |Reason for Standard ‘
Level |No Match anda

Proce.ss WA.7.6.G Extract and organize mathematical information from symbols, diagrams, and graphs to make inferences, draw conclusions, and
7 Matching | . iy reasonin
Difficulty justify reasoning.
Process
7 Matching | WA.7.6.H Make and test conjectures based on data (or information) collected from explorations and experiments.
Difficulty
True No . . . L . . .
8 Match WA.8.1.F Solve single- and multi-step word problems involving linear functions and verify the solutions.
8 Tﬁ;tio WA.8.2.E Quickly recall the squate roots of the petfect squares from 1 through 225 and estimate the squate roots of other positive numbets.
8 Tli;[l:tio WA.8.3.B Select, construct, and analyze data displays, including box-and-whisker plots, to compare two sets of data.
8 Tﬁ:tio WA.8.3.D Describe different methods of selecting statistical samples and analyze the strengths and weaknesses of each method.
True No . . i . . .
8 Match WA.8.3.E Determine whether conclusions of statistical studies reported in the media are reasonable.
8 Tl\r/l[l:tglo WA.8.3.F Determine probabilities for mutually exclusive, dependent, and independent events for small sample spaces.
8 Tﬁ;tio WA.8.3.G Solve single- and multi-step problems using counting techniques and Venn diagrams and verify the solutions.
WA.8.5 Core Processes: Reasoning, problem solving, and communication: Students refine their reasoning and problem solving skills as they
move more fully into the symbolic world of algebra and higher level mathematics. They move easily among representations-numbers, words,
Process pictures, or symbols-to understand and communicate mathematical ideas, to make generalizations, to draw logical conclusions, and to verify
8 Matching | the reasonableness of solutions to problems. In grade eight, students solve problems that involve proportional relationships and linear
Difficulty | relationships, including applications found in many contexts outside of school. These problems dealing with proportionality continue to be
important in many applied contexts, and they lead directly to the study of algebra. Students also begin to deal with informal proofs for
theorems that will be proven more formally in high school.
Process
8 Matching | WA.8.5.A Analyze a problem situation to determine the question(s) to be answered.
Difficulty
Process
8 Matching | WA.8.5.B Identify relevant, missing, and extraneous information related to the solution to a problem.
Difficulty
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Process
8 Matching | WA.8.5.C Analyze and compare mathematical strategies for solving problems, and select and use one or more strategies to solve a problem.
Difficulty
Process
8 Matching | WA.8.5.D Represent a problem situation, desctibe the process used to solve the problem, and vetify the reasonableness of the solution.
Difficulty
3 I\l/zziﬁ?g WA.8.5.E Commpnicate the answer(s) to the question(s) in a problem using appropriate representations, including symbols and informal and
Difficulty formal mathematical language.
Process
8 Matching | WA.8.5.F Apply a previously used problem-solving strategy in a new context.
Difficulty
Proce.ss WA.8.5.G Extract and organize mathematical information from symbols, diagrams, and graphs to make inferences, draw conclusions, and
8 Matching | . " P .
Difficulty justify reasoning.
Process
8 Matching | WA.8.5.H Make and test conjectures based on data (or information) collected from explorations and experiments.
Difficulty
WA.9-12.A1.2 Core Content: Numbers, expressions, and operations: Students see the number system extended to the real numbers
Core represented by the number line. They work with integer exponents, scientific notation, and radicals, and use variables and expressions to solve
9-12 Matching | problems from purely mathematical as well as applied contexts. They build on their understanding of computation using arithmetic operations
Difficulty | and properties and expand this understanding to include the symbolic language of algebra. Students demonstrate this ability to write and
manipulate a wide variety of algebraic expressions throughout high school mathematics as they apply algebraic procedures to solve problems.
9.12 True No WA.9-12.A1.2.D Determine whether approximations or exact values of real numbers are appropriate, depending on the context, and justify
Match the selection.
True No . . . _
9-12 Match WA.9-12.A1.3.C Evaluate {(x) at a (i.e., f(a)) and solve for x in the equation f(x) = b.
9-12 Tﬁ;tio WA.9-12.A1.7.B* Find and approximate solutions to exponential equations.
9-12 Tﬁ;g}o WA.9-12.A1.7.D* Solve an equation involving several variables by expressing one variable in terms of the others.
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WA.9-12.A1.8 Core Processes: Reasoning, problem solving, and communication: Students formalize the development of reasoning in Algebra
1 as they use algebra and the properties of number systems to develop valid mathematical arguments, make and prove conjectures, and find
counterexamples to refute false statements, using cotrect mathematical language, terms, and symbols in all situations. They extend the
P problem-solving practices developed in earlier grades and apply them to more challenging problems, including problems related to
rocess . L . . < : N .
9.12 Matchin mathemagcal and applied situations. Students .form?thze a cgherent pr.obler.n—splvm.g' process in .w.hjch they sjmalyze the situation to determine
. g | th tion(s) to be answered, synthesize given information, and identify implicit and explicit assumptions that have been made. The
Difficulyy | L dueston : > Sy & 0 Y 1mp P P <y
examine their solution(s) to determine reasonableness, accuracy, and meaning in the context of the original problem. The mathematical
thinking, reasoning, and problem-solving processes students learn in high school mathematics can be used throughout their lives as they deal
with a world in which an increasing amount of information is presented in quantitative ways and more and more occupations and fields of
study rely on mathematics.
Process
9-12 Matching | WA.9-12.A1.8.A Analyze a problem situation and represent it mathematically.
Difficulty
Process
9-12 Matching | WA.9-12.A1.8.B Select and apply strategies to solve problems.
Difficulty
Process
9-12 Matching | WA.9-12.A1.8.C Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.
Difficulty
912 l\}[):?ccheisnsg WA.9-12.A1.8.D Gene.ralize a solution strategy for a single problem to a class of related problems, and apply a strategy for a class of related
Difficulty problems to solve specific problems.
Process
9-12 Matching | WA.9-12.A1.8.E Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.
Difficulty
Process
9-12 Matching | WA.9-12.A1.8.F Summarize mathematical ideas with precision and efficiency for a given audience and purpose.
Difficulty
Process
9-12 Matching | WA.9-12.A1.8.G Synthesize information to draw conclusions, and evaluate the arguments and conclusions of others.
Difficulty
9.12 I\l/;;?cchiilsg WA.9-12.A1.8.H Use inductive reasoning about algebra and the properties of numbers to make conjectures, and use deductive reasoning to
Difficul prove or disprove conjectures.
itriculty
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WA.9-12.G.1 Core Content: Logical arguments and proofs: Students formalize the reasoning skills they have developed in previous grades and
Core solidify their understanding of what it means to prove a geometric statement mathematically. In Geometry, students encounter the concept of
9-12 Matching | formal proof built on definitions, axioms, and theorems. They use inductive reasoning to test conjectures about geometric relationships and
Difficulty | use deductive reasoning to prove or disprove their conclusions. Students defend their reasoning using precise mathematical language and
symbols.
True No L . . . .
9-12 Match WA.9-12.G.1.A Distinguish between inductive and deductive reasoning.
9.12 True No | WA.9-12.G.1.B Use inductive reasoning to make conjectures, to test the plausibility of a geometric statement, and to help find a
) Match counterexample.
9-12 Tli/lll;tio WA.9-12.G.1.D Write the converse, inverse, and contrapositive of a valid proposition and determine their validity.
912 True No | WA.9-12.G.1.E Identify errors or gaps in a mathematical argument and develop counterexamples to refute invalid statements about geometric
) Match relationships.
912 True No WA.9-12.G.1.F Distinguish between definitions and undefined geometric terms and explain the role of definitions, undefined terms,
Match postulates (axioms), and theorems.
9-12 Tﬁ:tio WA.9-12.G.2.D Describe the intersections of lines in the plane and in space, of lines and planes, and of planes in space.
9-12 Tﬁ:tio WA.9-12.G.3.G Know, prove, and apply theorems about properties of quadrilaterals and other polygons.
9.12 True No | WA.9-12.G.3.] Describe prisms, pyramids, parallelepipeds, tetrahedra, and regular polyhedra in terms of their faces, edges, vertices, and
Match properties.
True No . . . . . .
9-12 Match WA.9-12.G.4.B Determine the coordinates of a point that is described geometrically.
912 True No | WA.9-12.G.4.D Determine the equation of a circle that is described geometrically in the coordinate plane and, given equations for a circle and
) Match a line, determine the coordinates of their intersection(s).
9.12 True No WA.9-12.G.5.D Describe the symmetries of two-dimensional figures and describe transformations, including reflections across a line and
Match rotations about a point.
9.12 True No WA.9-12.G.6.D* Predict and verify the effect that changing one, two, or three linear dimensions has on perimeter, area, volume, or surface
Match area of two- and three-dimensional figures.
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WA.9-12.G.7 Core Processes: Reasoning, problem solving, and communication: Students formalize the development of reasoning in
Geometry as they become more sophisticated in their ability to reason inductively and begin to use deductive reasoning in formal proofs. They
extend the problem-solving practices developed in eatlier grades and apply them to more challenging problems, including problems related to
P mathematical and applied situations. Students use a coherent problem-solving process in which they analyze the situation to determine the
rocess . A . T . . .
9.12 Matchin que.stlon(s)' to be answered, synthesize given information, and 1der.1t1fy. implicit and explicit assumptions that have been made. They examine
. & | th lution(s) to determine reasonableness, accuracy, and meaning in the context of the original problem. They use correct mathematical
Difficuley | (el solution(s) to S v g n ginal probrel y use corre )
language, terms, symbols, and conventions as they address problems in Geometry and provide descriptions and justifications of solution
processes. The mathematical thinking, reasoning, and problem-solving processes students learn in high school mathematics can be used
throughout their lives as they deal with a world in which an increasing amount of information is presented in quantitative ways, and more and
more occupations and fields of study rely on mathematics.
Process
9-12 Matching | WA.9-12.G.7.A Analyze a problem situation and represent it mathematically.
Difficulty
Process
9-12 Matching | WA.9-12.G.7.B Select and apply strategies to solve problems.
Difficulty
Process
9-12 Matching | WA.9-12.G.7.C Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.
Difficulty
912 l\}[):?ccheisnsg WA.9-12.G.7.D Generalize a solution strategy for a single problem to a class of related problems, and apply a strategy for a class of related
Difficul problems to solve specific problems.
ifficulty
Process
9-12 Matching | WA.9-12.G.7.E Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.
Difficulty
Process
9-12 Matching | WA.9-12.G.7.F Summarize mathematical ideas with precision and efficiency for a given audience and purpose.
Difficulty
Process
9-12 Matching | WA.9-12.G.7.G Synthesize information to draw conclusions and evaluate the arguments and conclusions of others.
Difficulty
Process
9-12 Matching | WA.9-12.G.7.H Use inductive reasoning to make conjectures, and use deductive reasoning to prove or disprove conjectures.
Difficulty
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WA.9-12.A2.1 Core Content: Solving problems: The first core content area highlights the type of problems students will be able to solve by
the end of Algebra 2, as they extend their ability to solve problems with additional functions and equations. When presented with a word
Core problem, students are able to determine which function or equation models the problem and use that information to solve the problem. They
9-12 Matching | build on what they learned in Algebra 1 about linear and quadratic functions and are able to solve more complex problems. Additionally,
Difficulty | students learn to solve problems modeled by exponential and logarithmic functions, systems of equations and inequalities, inverse variations,
and combinations and permutations. Turning word problems into equations that can be solved is a skill students hone throughout Algebra 2
and subsequent mathematics courses.

WA.9-12.A2.2 Core Content: Numbers, expressions, and operations: Students extend their understanding of number systems to include
Core complex numbers, which they will see as solutions for quadratic equations. They grow more proficient in their use of algebraic techniques as
9-12 Matching | they continue to use variables and expressions to solve problems. As problems become more sophisticated and the level of mathematics
Difficulty | increases, so does the complexity of the symbolic manipulations and computations necessary to solve the problems. Students refine the
foundational algebraic skills they need to be successful in subsequent mathematics courses.

True No WA.9-12.A2.3.A Translate between the standard form of a quadratic function, the vertex form, and the factored form; graph and interpret the

912 Match meaning of each form.
9-12 Tﬁ;tio WA.9-12.A2.3.B Determine the number and nature of the roots of a quadratic function.
WA.9-12.A2.5 Core Content: Additional functions and equations: Students learn about additional classes of functions including square root,
Core cubic, logarithmic, and those involving inverse variation. Students plot points and sketch graphs to represent these functions and use algebraic
9-12 Matching | techniques to solve related equations. In addition to studying the defining characteristics of each of these classes of functions, students gain
Difficulty | the ability to construct new functions algebraically and using transformations. These extended skills and techniques serve as the foundation for
further study and analysis of functions in subsequent mathematics courses.
9.12 True No WA.9-12.A2.5.A Construct new functions using the transformations f(x - h), f(x) + k, cf(x), and by adding and subtracting functions, and
Match describe the effect on the original graph(s).
9-12 Tﬁ:tio WA.9-12.A2.5.B Plot points, sketch, and describe the graphs of functions of the form f(x) = a\/(x —¢) + d, and solve related equations.
912 True No | WA.9-12.A2.5.C Plot points, sketch, and desctibe the graphs of functions of the form f(x) = a/x + b, f(x) = a/x"2 + b, and f(x) = a/(bx + ¢),
Match and solve related equations.
9.12 True No | WA.9-12.A2.6.E Determine if a bivariate data set can be better modeled with an exponential or a quadratic function and use the model to
) Match make predictions.
True No . . .
9-12 Match WA.9-12.A2.7.A* Solve systems of three equations with three variables.
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WA.9-12.A2.8 Core Processes: Reasoning, problem solving, and communication: Students formalize the development of reasoning at high
school as they use algebra and the properties of number systems to develop valid mathematical arguments, make and prove conjectures, and
find counterexamples to refute false statements using correct mathematical language, terms, and symbols in all situations. They extend the
P problem-solving practices developed in earlier grades and apply them to more challenging problems, including problems related to
rocess . B . . . . LA .
9.12 Matchin mathemagcal and applied situations. Students .form.ahze a C(?herent pr‘obler.n—sglvm'g'process in yhjch they fflnalyze the situation to determine
g
Difficulty the q_uestlon.(s) to l?e answered, sygthes1ze given information, and 1dent1fy.1rnp.hc1t and explicit assumptions that have been made. They
examine their solution(s) to determine reasonableness, accuracy, and meaning in the context of the original problem. The mathematical
thinking, reasoning, and problem-solving processes students learn in high school mathematics can be used throughout their lives as they deal
with a world in which an increasing amount of information is presented in quantitative ways and more and more occupations and fields of
study rely on mathematics.
Process
9-12 Matching | WA.9-12.A2.8.A Analyze a problem situation and represent it mathematically.
Difficulty
Process
9-12 Matching | WA.9-12.A2.8.B Select and apply strategies to solve problems.
Difficulty
Process
9-12 Matching | WA.9-12.A2.8.C Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.
Difficulty
9.12 I\l/;zrt?cc}isrfg WA.9-12.A2.8.D Generalize a solution strategy for a single problem to a class of related problems and apply a strategy for a class of related
. problems to solve specific problems.
Difficulty
Process
9-12 Matching | WA.9-12.A2.8.E Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.
Difficulty
Process
9-12 Matching | WA.9-12.A2.8.F Summarize mathematical ideas with precision and efficiency for a given audience and purpose.
Difficulty
912 Dl/;zrl?ccheisnsg \X./A.9—12.A2.‘8.G Use inductive reasoning and the properties of numbers to make conjectures, and use deductive reasoning to prove or
Difficul disprove conjectures.
ifficulty
Process
9-12 Matching | WA.9-12.A2.8.H Synthesize information to draw conclusions and evaluate the arguments and conclusions of others.
Difficulty
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WA.9-12.M1.1 Core Content: Solving problems: Students learn to solve many new types of problems in Mathematics 1, and this first core
content area highlights the types of problems students will be able to solve after they master the concepts and skills in this course. Throughout
Mathematics 1, students spend considerable time with linear functions and are introduced to other types of functions, including exponential
912 Duplicate — | functions and functions defined piecewise. They learn that specific functions model situations desctibed in word problems, and thus they learn
Al.l the broader notion that functions are used to solve various types of problems. The ability to write an equation that represents a problem is an
important mathematical skill in itself, and each new function provides students the tool to solve yet another class of problems. Many problems
that initially appear to be very different from each other can actually be represented by identical equations. This is an important and unifying
principle of algebra-that the same algebraic techniques can be applied to a wide variety of different situations.
9-12 Djfzh (iaftxe "~ | WA.9-12M1.1.A Select and justify functions and equations to model and solve problems.
912 | Puplicate =1 wr o 1o M11.CS i i i it
- ALIC .9-12.M1.1.C Solve problems that can be represented by a system of two linear equations or inequalities.
WA.9-12.M1.2 Core Content: Characteristics and behaviors of functions: Students formalize and deepen their understanding of functions, the
defining characteristics and uses of functions, and the mathematical language used to describe functions. They learn that functions are often
Dunli specified by an equation of the form y = f(x), where any allowable x-value yields a unique y-value. Mathematics 1 has a particular focus on
9-12 uplicate — linear functions, equations, and systems of equations and on functions that can be defined piecewise, particularly step functions and functions
Al3 oms e AP d ¢ Plecewise, P y SEP ] neto
that contain the absolute value of an expression. Students compare and contrast non-linear functions, such as quadratic and exponential, with
linear functions. They learn about the representations and basic transformations of these functions and the practical and mathematical
limitations that must be considered when working with functions and when using functions to model situations.
9-12 Duplicate — | WA.9-12.M1.2.A Determine whether a relationship is a function and identify the domain, range, roots, and independent and dependent
Al3.A variables.
9.12 Duplicate — | WA.9-12.M1.2.B Represent a function with a symbolic expression, as a graph, in a table, and using words, and make connections among these
Al1.3.B representations.
9-12 D‘jffgaée T | WA.9-12.M1.2.C Evaluate f(x) at a (i.c., f(a)) and solve for x in the equation f(x) = b.
True No . . . _
9-12 Match WA.9-12.M1.2.D Plot points, sketch, and describe the graphs of functions of the form f(x) = (a/x) + b.
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WA.9-12.M1.3 Core Content: Linear functions, equations, and relationships: Students understand that linear functions can be used to model
Core situations involving a constant rate of change. They build on the work done in middle school to solve systems of linear equations and
9-12 Matching | inequalities in two variables, learning to interpret the intersection of lines as the solution. While the focus is on solving equations, students also
Difficulty | learn graphical and numerical methods for approximating solutions to equations. They use linear functions to analyze relationships, represent
and model problems, and answer questions. These algebraic skills are applied in other Core Content areas across high school courses.
9-12 Dtjflh Zagi ~ | WA.9-12.M1.3.A Write and solve linear equations and inequalities in one variable.
Duplicate — | WA.9-12.M1.3.B Describe how changes in the parameters of linear functions and functions containing an absolute value of a linear expression
9-12 . . :
Al4.E affect their graphs and the relationships they represent.
9-12 Dljflh Zatce © | WA.9-12M1.3.C Identify and interpret the slope and intercepts of a linear function, including equations for parallel and perpendicular lines.
9-12 Duplicate — | WA.9-12.M1.3.D Write and graph an equation for a line given the slope and the y-intercept, the slope and a point on the line, or two points on
) Al1.4.B the line, and translate between forms of linear equations.
9-12 Dl;plhza]tje ~ | WA.9-12M1.3.E Write and solve systems of two linear equations and inequalities in two variables.
9-12 Duplicate — | WA.9-12.M1.3.F Find the equation of a linear function that best fits bivariate data that are linearly related, interpret the slope and y-intercept
) Al1.6.D of the line, and use the equation to make predictions.
9-12 Dtg)lhza]t; ~ | WA.9-12.M1.3.G Describe the correlation of data in scatterplots in terms of strong or weak and positive or negative.
Duplicate — | WA.9-12.M1.3.H Determine the equation of a line in the coordinate plane that is described geometrically, including a line through two given
9-12 . . . . . . . . . . . 2
G.4.A points, a line through a given point parallel to a given line, and a line through a given point perpendicular to a given line.
WA.9-12.M1.4 Core Content: Proportionality, similarity, and geometric reasoning: Students extend and formalize their knowledge of two-
Cor dimensional geometric figures and their properties, with a focus on properties of lines, angles, and triangles. They explain their reasoning using
ore precise mathematical language and symbols. Students study basic properties of parallel and perpendicular lines, their respective slopes in the
9-12 Matching . . . .
Difficult coordinate plane, and the properties of the angles formed when parallel lines are intersected by a transversal. They prove related theorems and
oy apply them to solve problems that are purely mathematical and that arise in applied contexts. Students formalize their prior work with
similarity and proportionality by making and proving conjectures about triangle similarity.
9-12 Du}cj}hlczte T | WA9-12.M1.4.A Distinguish between inductive and deductive reasoning.
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912 Duplicate — | WA.9-12M1.4.B Use inductive reasoning to make conjectures, to test the plausibility of a geometric statement, and to help find a
] G1.B counterexample.
Duplicate — . . . . .
9-12 GlC WA.9-12.M1.4.C Use deductive reasoning to prove that a valid geometric statement is true.
9-12 Dughzczte ~ | WA.9-12M1.4.E Know, prove, and apply theorems about parallel and perpendicular lines.
9-12 Duglzc aBte ~ | WA.9-12M1.4.F Know, prove, and apply theorems about angles, including angles that arise from parallel lines intersected by a transversal.
9-12 Dugh;zge © | WA.9-12M1.4.G Explain and perform basic compass and straightedge constructions related to parallel and perpendicular lines.
Duplicate — . .
9-12 ALGA WA.9-12.M1.5.A Use and evaluate the accuracy of summary statistics to describe and compare data sets.
Duplicate — . . . o
9-12 ALGC WA.9-12.M1.5.B Describe how linear transformations affect the center and spread of univariate data.
9-12 Djﬁl;ag ~ | WA.9-12.M1.5.C Make valid inferences and draw conclusions based on data.
WA.9-12M1.6 Core Content: Numbers, expressions, and operations: Students see the number system extended to the real numbers
Duplicat represented by the number line. They use variables and expressions to solve problems from purely mathematical as well as applied contexts.
9-12 ui 1c2;e "~ | They build on their understanding of and ability to compute with arithmetic operations and properties and expand this understanding to
’ include the symbolic language of algebra. Students demonstrate this ability to write and manipulate a wide variety of algebraic expressions
throughout high school mathematics as they apply algebraic procedures to solve problems.
9-12 Duplicate — | WA.9-12.M1.6.A Know the relationship between real numbers and the number line, and compare and order real numbers with and without
) Al2.A the number line.
912 Duplicate — | WA.9-12.M1.6.B Determine whether approximations or exact values of real numbers are appropriate, depending on the context, and justify
) A12D the selection.
9.12 Duplicate — | WA.9-12.M1.6.C Recognize the multiple uses of variables, determine all possible values of variables that satisfy prescribed conditions, and
) Al1.2.B evaluate algebraic expressions that involve variables.
9-12 D?‘Flh;ag ~ | WA.9-12.M1.6.D Solve an equation involving several variables by expressing one variable in terms of the others.
WA.9-12.M1.7* Additional Key Content: Students develop a basic understanding of arithmetic and geometric sequences and of exponential
. functions, including their graphs and other representations. They use exponential functions to analyze relationships, represent and model
Duplicate — R . . . .
9-12 ALT problems, and answer questions in situations that are modeled by these nonlinear functions. Students learn graphical and numerical methods
’ for approximating solutions to exponential equations. Students interpret the meaning of problem solutions and explain limitations related to
solutions.
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912 True No | WA.9-12.M1.7.A* Sketch the graph for an exponential function of the form y = abn where n is an integer, describe the effects that changes in
Match the parameters a and b have on the graph, and answer questions that arise in situations modeled by exponential functions.
9-12 Djflhéag ~ | WA.9-12.M1.7.B* Find and approximate solutions to exponential equations.
9.12 Duplicate — | WA.9-12.M1.7.C* Interpret and use integer exponents and square and cube roots, and apply the laws and properties of exponents to simplify
A1.2.C and evaluate exponential expressions.
Duplicate | WA.9-12.M1.7.D* Express arithmetic and geometric sequences in both explicit and recursive forms, translate between the two forms, explain
9-12 . . . .
Al1.7.C how rate of change is represented in each form, and use the forms to find specific terms in the sequence.
9-12 D;E (l)lzzzz ~ | WA.9-12M1.8.A Analyze a problem situation and represent it mathematically.
9-12 Duplicate ~ WA.9-12.M1.8.B Select and apply strategies to solve problems.
Process
9-12 D;E})lzzzz "~ | WA.9-12.M1.8.C Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.
9.12 Duplicate — | WA.9-12.M1.8.D Generalize a solution strategy for a single problem to a class of related problems, and apply a strategy for a class of related
Process problems to solve specific problems.
9-12 D;Ir) 22222 ~ | WA.9-12.M1.8.E Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.
Duplicate — . L . . . . .
9-12 Process WA.9-12.M1.8.F Summarize mathematical ideas with precision and efficiency for a given audience and purpose.
Duplicate — o . . .
9-12 Process WA.9-12.M1.8.G Synthesize information to draw conclusions, and evaluate the arguments and conclusions of others.
Duplicate — . . . . . . . .
9-12 Process WA.9-12.M1.8.H Use inductive reasoning to make conjectures, and use deductive reasoning to prove or disprove conjectures.
WA.9-12.M2.1 Core Content: Modeling situations and solving problems: This first core content area highlights the types of problems students
will be able to solve by the end of Mathematics 2. Students extend their ability to model situations and solve problems with additional
Core . . . . iy . . . . . .
. functions and equations in this course. Additionally, they deepen their understanding and proficiency with functions they encountered in
9-12 Matching . . . . .
Difficult Mathematics 1 and use these functions to solve more complex problems. When presented with a word problem, students determine which
Y| function or equation models the problem and then use that information to write an equation to solve the problem. Turning word problems
into equations that can be solved is a skill students hone throughout the course.
9-12 Dl;f)lh ia: © | WA.9-12.M2.1.A Select and justify functions and equations to model and solve problems.
Duplicate — . . iy
9-12 A21B WA.9-12.M2.1.B Solve problems that can be represented by systems of equations and inequalities.
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9-12 Di}:zhia(tf "~ | WA.9-12.M2.1.C Solve problems that can be represented by quadratic functions, equations, and inequalities.
Duplicate — . . .
9-12 AT WA.9-12.M2.1.D Solve problems that can be represented by exponential functions and equations.
9-12 Dljf; clalt:e ~ | WA.9-12.M2.1.E Solve problems involving combinations and permutations.
WA.9-12.M2.2 Core Content: Quadratic functions, equations, and relationships: Students learn that exponential and quadratic functions can
be used to model some situations where linear functions may not be the best model. They use graphical and numerical methods with
exponential functions of the form y = ab”x and quadratic functions to analyze relationships, represent and model problems, and answer
questions. Students extend their algebraic skills and learn various methods of solving quadratic equations over real or complex numbers,
Core including using the quadratic formula, factoring, graphing, and completing the square. They learn to translate between forms of quadratic
9.12 Matchin equations, applying the vertex form to evaluate maximum and minimum values and find symmetry of the graph, and they learn to identify
Diffic ltg which form should be used in a particular situation. They interpret the meaning of problem solutions and explain their limitations. Students
vl recognize common examples of situations that can be modeled by quadratic functions, such as maximizing area or the height of an object
moving under the force of gravity. They compare the characteristics of quadratic functions to those of linear and exponential functions. The
understanding of these particular types of functions, together with students' understanding of linear functions, provides students with a
powerful set of tools to use mathematical models to deal with problems and situations in advanced mathematics courses, in the workplace, and
in everyday life.
9-12 Duplicate — | WA.9-12.M2.2.A Represent a quadratic function with a symbolic expression, as a graph, in a table, and with a description, and make
) Al5.A connections among the representations.
912 Duplicate — | WA.9-12.M2.2.B Sketch the graph of a quadratic function, describe the effects that changes in the parameters have on the graph, and interpret
) Al1.5.B the x-intercepts as solutions to a quadratic equation.
9.12 Duplicate — | WA.9-12.M2.2.C Translate between the standard form of a quadratic function, the vertex form, and the factored form; graph and interpret the
) A23.A meaning of each form.
Duplicate — . . .
9-12 A23B WA.9-12.M2.2.E Determine the number and nature of the roots of a quadratic function.
Duplicate — . . . . .
9-12 ALSD WA.9-12.M2.2.F Solve quadratic equations that have real roots by completing the square and by using the quadratic formula.
Duplicate — . . . o . . .
9-12 A23.C WA.9-12.M2.2.G Solve quadratic equations and inequalities, including equations with complex roots.
9-12 Duplicate — | WA.9-12.M2.2.H Determine if a bivariate data set can be better modeled with an exponential or a quadratic function and use the model to
) A2.6.E make predictions.
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Grade |Reason for Standard
Level |No Match
WA.9-12M2.3 Core Content: Conjectures and proofs: Students extend their knowledge of two-dimensional geometric figures and their
properties to include quadrilaterals and other polygons, with special emphasis on necessary and sufficient conditions for triangle congruence.
They work with geometric constructions, using dynamic software as a tool for exploring geometric relationships and formulating conjectures
Cor and using compass-and-straightedge and paper-folding constructions as contexts in which students demonstrate their knowledge of geometric
ore relationships. Students define the basic trigonometric ratios and use them to solve problems in a variety of applied situations. They formalize
9-12 Matching . . . . . . . . .
Difficul the reasoning skills they have developed in previous grades and solidify their understanding of what it means to mathematically prove a
cutty geometric statement. Students encounter the concept of formal proof built on definitions, axioms, and theotems. They use inductive reasoning
to test conjectures about geometric relationships and use deductive reasoning to prove or disprove their conclusions. Students defend their
reasoning using precise mathematical language and symbols. Finally, they apply their knowledge of linear functions to make and prove
conjectures about geometric figures on the coordinate plane.
9-12 Tli/}l:tio WA.9-12.M2.3.A Use deductive reasoning to prove that a valid geometric statement is true.
9.12 Duplicate — | WA.9-12.M2.3.B Identify errors or gaps in a mathematical argument and develop counterexamples to refute invalid statements about
G.1.E geometric relationships.
9-12 Dughlczge ~ | WA.9-12.M2.3.C Write the converse, inverse, and contrapositive of a valid proposition and determine their validity.
9.12 Duplicate — | WA.9-12.M2.3.D Distinguish between definitions and undefined geometric terms and explain the role of definitions, undefined terms,
) G.1.F postulates (axioms), and theorems.
9.12 Duplicate — | WA.9-12.M2.3.E Know, explain, and apply basic postulates and theorems about triangles and the special lines, line segments, and rays
) G.3.A associated with a triangle.
Duplicate — . . . .
9-12 GoB WA.9-12.M2.3.F Determine and prove triangle congruence and other properties of triangles.
9-12 Dugh; ge T | WA9-12.M2.3.G Know, prove, and apply the Pythagorean Theorem and its converse.
Duplicate — . L . 6 no ano o 420 Ano
9-12 GA.C WA.9-12.M2.3.1 Use the properties of special right triangles (30°-60°-90° and 45°-45°-90°) to solve problems.
Duplicate — . .
9-12 GA3B WA.9-12.M2.3.K Know, prove, and apply theorems about properties of quadrilaterals and other polygons.
9-12 Dugh:zge | WA.9-12.M2.3.L Determine the coordinates of a point that is described geometrically.
Duplicate — . . . . . .
9-12 GAF WA.9-12.M2.3.M Verify and apply properties of triangles and quadrilaterals in the coordinate plane.
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WA.9-12.M2.4 Core Content: Probability: Students formalize their study of probability, computing both combinations and permutations to
9.12 Duplicate — | calculate the likelihood of an outcome in uncertain circumstances and applying the binominal theorem to solve problems. They apply their
A2.C understanding of probability to a wide range of practical situations, including those involving permutations and combinations. Understanding
probability helps students become knowledgeable consumers who make sound decisions about high-risk games, financial issues, etc.
9.12 Duplicate — | WA.9-12.M2.4.B Given a finite sample space consisting of equally likely outcomes and containing events A and B, determine whether A and B
A2.6.B are independent or dependent, and find the conditional probability of A given B.
9-12 Dljf; Zatce ~ | WA.9-12M2.4.C Compute permutations and combinations, and use the results to calculate probabilities.
9-12 szél zag ~ | WA.9-12.M2.4.D Apply the binomial theorem to solve problems involving probability.
9.12 | DuPlicate = | \gr 9 12 M2.5.A% U i i ine I i i
- AL2E 9-12.M2.5. se algebraic properties to factor and combine like terms in polynomials.
912 Duplicate — | WA.9-12.M2.5.B* Use different degrees of precision in measurement, explain the reason for using a certain degree of precision, and apply
G.6.E estimation strategies to obtain reasonable measurements with appropriate precision for a given purpose.
9.12 Duplicate — | WA.9-12.M2.5.C* Solve problems involving measurement conversions within and between systems, including those involving derived units,
G.6.F and analyze solutions in terms of reasonableness of solutions and appropriate units.
9-12 Djfzh C73]t36 ~ | WA.9-12.M2.5.D* Find the terms and partial sums of arithmetic and geometric series.
WA.9-12.M2.6 Core Processes: Reasoning, problem solving, and communication: Students formalize the development of reasoning in
Mathematics 2 as they use algebra, geometry, and probability to make and defend generalizations. They justify their reasoning with accepted
standards of mathematical evidence and proof, using correct mathematical language, terms, and symbols in all situations. They extend the
Core problem-solving practices developed in earlier grades and apply them to more challenging problems, including problems related to
912 Matchin mathematical and applied situations. Students formalize a coherent problem-solving process in which they analyze the situation to determine
. s h i be answered, synthesize given information, and identify implicit and explicit assumptions that have been made. The
Difficulty the qu estlon.(s) o > SV &l ’ fy P P pue ek
examine their solution(s) to determine reasonableness, accuracy, and meaning in the context of the original problem. The mathematical
thinking, reasoning, and problem-solving processes students learn in high school mathematics can be used throughout their lives as they deal
with a world in which an increasing amount of information is presented in quantitative ways and more and more occupations and fields of
study rely on mathematics.
Process
9-12 Matching | WA.9-12.M2.6.A Analyze a problem situation and represent it mathematically.
Difficulty
Process
9-12 Matching | WA.9-12.M2.6.B Select and apply strategies to solve problems.
Difficulty
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Process
9-12 Matching | WA.9-12.M2.6.C Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.
Difficulty
9.12 I\l/;i)cclisnsg WA.9-12.M2.6.D Genffralize a solution strategy for a single problem to a class of related problems, and apply a strategy for a class of related
Difficulty problems to solve specific problems.
Process
9-12 Matching | WA.9-12.M2.6.E Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.
Difficulty
Process
9-12 Matching | WA.9-12.M2.6.F Summarize mathematical ideas with precision and efficiency for a given audience and purpose.
Difficulty
Process
9-12 Matching | WA.9-12.M2.6.G Synthesize information to draw conclusions and evaluate the arguments and conclusions of others.
Difficulty
Process
9-12 Matching | WA.9-12.M2.6.H Use inductive reasoning to make conjectures, and use deductive reasoning to prove or disprove conjectures.
Difficulty
WA.9-12.M3.1 Core Content: Solving problems: This first core content area highlights the types of problems students will be able to solve by
the end of Mathematics 3, as they extend their ability to solve problems with additional functions and equations. Additionally, they deepen
Core their understanding of and skills related to functions they encountered in Mathematics 1 and 2, and they use these functions to solve more
9-12 Matching | complex problems. When presented with a contextual problem, students identify a function or equation that models the problem and use that
Difficulty | information to wtite an equation to solve the problem. For example, in addition to using graphs to approximate solutions to problems
modeled by exponential functions, they use knowledge of logarithms to solve exponential equations. Turning word problems into equations
that can be solved is a skill students hone throughout the course.
9-12 Dljflh ia;f " | WA.9-12.M3.1.A Select and justify functions and equations to model and solve problems.
9.12 | Duplicate— | wr 9 15 M3.1B'S i i iti
- A21B .9-12.M3.1.B Solve problems that can be represented by systems of equations and inequalities.
912 | Duplicate =1 \wr 9 1203105 ic funct i incqualiti
- A21.C .9-12.M3.1.C Solve problems that can be represented by quadratic functions, equations, and inequalities.
912 | Puplicate = | a9 1o M3.1.D S i ithmi i i
- A21D .9-12.M3.1.D Solve problems that can be represented by exponential and logarithmic functions and equations.
9.12 Dtxnlicate - VZI(Z.9—12.M3.1.E Solve problems that can be tepresented by inverse vatiations of the forms f(x) = (a/x) + b, f(x) = (a/x"2) + b, and f(x) =
2.1.E a/(bx + ¢).
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Standard

Duplicate —
9-12 . . . . . . . _
G.5.A plane, and describe the rule(s) for performing translations or for performing reflections about the coordinate axes or the line y = x.
9-12 Dughsc z;;e ~ | WA.9-12.M3.2.B Determine and apply properties of transformations.
9.12 Duplicate — | WA.9-12.M3.2.C Given two congruent or similar figures in a coordinate plane, describe a composition of translations, reflections, rotations,
) G.5.C and dilations that superimposes one figure on the other.
Duplicate — | WA.9-12.M3.2.E Construct new functions using the transformations f(x - h), f(x) + k, cf(x), and by adding and subtracting functions, and
9-12 . ..
A2.5.A describe the effect on the original graph(s).
9-12 Dl}f’zh Za: ~ | WA.9-12.M3.3.A Know and use basic properties of exponential and logarithmic functions and the inverse relationship between them.
Duplicate — . . N o o .
9-12 A24B WA.9-12.M3.3.B Graph an exponential function of the form f(x) = ab”x and its inverse logarithmic function.
9-12 Di}:zhiag " | WA.9-12.M3.3.C Solve exponential and logarithmic equations.
Duplicate — . . . _ .
9-12 A25B WA.9-12.M3.3.D Plot points, sketch, and describe the graphs of functions of the form f(x) = a \ (x — ¢) + d, and solve related equations.
912 Duplicate — | WA.9-12.M3.3.E Plot points, sketch, and describe the graphs of functions of the form f(x) = (a/x"2) + b, and f(x) = a/(bx + ¢), and solve
) A25.C related equations.
9.12 True No WA.9-12.M3.3.F Plot points, sketch, and describe the graphs of cubic polynomial functions of the form f(x) = ax"3 + d as an example of
) Match higher order polynomials and solve related equations.
9-12 Dl;f)zh ;az: ~ | WA.9-12.M3.3.G Solve systems of three equations with three variables.
Cor WA.9-12.M3.4 Core Content: Quantifying variability: Students extend their use of statistics as they graph bivariate data and analyze the graph
ore to make predictions. They calculate and interpret measures of variability, confidence intervals, and margins of error for population
9-12 Matching . . . . L
. roportions. Dual goals underlie the content in the section: Students prepare for the further study of statistics and also become thoughtful
Difficulty | P
consumers of data.
Duplicate — . . . . .
9-12 A26.G WA.9-12.M3.4.B Calculate and interpret margin of error and confidence intervals for population proportions.
WA.9-12M3.5 Core Content: Three-dimensional geometry: Students formulate conjectures about three-dimensional figures. They use
Core deductive reasoning to establish the truth of conjectures or to reject them on the basis of counterexamples. They extend and formalize their
9-12 Matching | work with perimeter, area, surface area, and volume of two- and three-dimensional figures, focusing on mathematical derivations of these
Difficulty | formulas and their applications in complex problems. They use properties of geometry and measurement to solve both purely mathematical
and applied problems. They also extend their knowledge of distance and angle measurements in a plane to measurements on a sphere.
9-12 Tﬁ;tio WA.9-12.M3.5.A Describe the intersections of lines in the plane and in space, of lines and planes, and of planes in space.
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Standard

9.1 | Duplicate -
) G.3] properties.
9-12 Dugh?)c;;;e ~ | WA.9-12.M3.5.C Analyze cross-sections of cubes, prisms, pyramids, and spheres and identify the resulting shapes.
Duplicate — . .
9-12 G.6.C WA.9-12.M3.5.D Apply formulas for surface area and volume of three-dimensional figures to solve problems.
9.12 Duplicate — | WA.9-12.M3.5.E Predict and verify the effect that changing one, two, or three linear dimensions has on perimeter, area, volume, or surface
) G.6.D area of two- and three-dimensional figures.
9-12 Dughgage ~ | WA.9-12M3.5.F Analyze distance and angle measures on a sphere and apply these measurements to the geometry of the earth.
9-12 Duplicate — | WA.9-12.M3.6.A Explain how whole, integer, rational, real, and complex numbers are related, and identify the number system(s) within which
) A22.A a given algebraic equation can be solved.
9-12 DIEZIIC;E: ~ | WA.9-12.M3.6.B Use the laws of exponents to simplify and evaluate numeric and algebraic expressions that contain rational exponents.
912 | P jffczalf | WA.9-12M3.6.C Add, subtract, multiply, and divide polynomials.
Duplicate — . - N . . .
9-12 A22.C WA.9-12.M3.6.D Add, subtract, multiply, divide, and simplify rational and more general algebraic expressions.
Core WA.9-12.M3.7* Additional Key Content: Students formulate conjectures about circles. They use deductive reasoning to establish the truth of
. conjectutes or to reject them on the basis of counterexamples. Students explain their reasoning using precise mathematical language and
9-12 Matching . . . . . . .
Dificulty symbols. They apply their knowledge of geometric figures and their properties to solve a variety of both purely mathematical and applied
problems.
9-12 Dugh;: all_tle T WAL9-12.M3.7.A* Know, prove, and apply basic theorems relating circles to tangents, chords, radii, secants, and inscribed angles.
9-12 Duplicate — | WA.9-12.M3.7.B* Determine the equation of a circle that is described geometrically in the coordinate plane and, given equations for a circle
) G.4.D and a line, determine the coordinates of their intersection(s).
9-12 Duglgalt €7 | WA9-12.M3.7.C* Explain and perform constructions related to the circle.
9-12 Dughgzxe ~ | WA.9-12.M3.7.D* Derive and apply formulas for arc length and area of a sector of a circle.
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WA.9-12.M3.8 Core Processes: Reasoning, problem solving, and communication: Students formalize the development of reasoning in
Mathematics 3 as they use algebra, geometry, and statistics to make and defend generalizations. They justify their reasoning with accepted
standards of mathematical evidence and proof, using correct mathematical language, terms, and symbols in all situations. They extend the
P problem-solving practices developed in earlier grades and apply them to more challenging problems, including problems related to
rocess . R . . . . LA .
9.12 Matchin mathemagcal and applied situations. Students .form.ahze a C(?herent pr‘obler.n—sglvm'g'process in .\Y}HCh they f.malyze the situation to determine
g
Difficulty the q_uestlon.(s) to l?e answered, sygthes1ze given information, and 1dent1fy.1rnp.hc1t and explicit assumptions that have been made. They
examine their solution(s) to determine reasonableness, accuracy, and meaning in the context of the original problem. The mathematical
thinking, reasoning, and problem-solving processes students learn in high school mathematics can be used throughout their lives as they deal
with a world in which an increasing amount of information is presented in quantitative ways and more and more occupations and fields of
study rely on mathematics.
Process
9-12 Matching | WA.9-12.M3.8.A Analyze a problem situation and represent it mathematically.
Difficulty
Process
9-12 Matching | WA.9-12.M3.8.B Select and apply strategies to solve problems.
Difficulty
Process
9-12 Matching | WA.9-12.M3.8.C Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem.
Difficulty
9.12 I\l/;zrt?cc}isrfg WA.9-12.M3.8.D Generalize a solution strategy for a single problem to a class of related problems and apply a strategy for a class of related
. problems to solve specific problems.
Difficulty
Process
9-12 Matching | WA.9-12.M3.8.E Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics.
Difficulty
Process
9-12 Matching | WA.9-12.M3.8.F Summarize mathematical ideas with precision and efficiency for a given audience and purpose.
Difficulty
Process
9-12 Matching | WA.9-12.M3.8.G Synthesize information to draw conclusions and evaluate the arguments and conclusions of others.
Difficulty
9.12 I\l/;;(t)cchisnsg WA.9-12.M3.8.H Use inductive reasoning and the properties of numbers to make conjectures, and use deductive reasoning to prove or
Difficul disprove conjectures.
ifficulty
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