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Action Requested:
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Alignment with Board of Education Goals: Please indicate (X) all that apply:
Goal 1: Accountability for Student Learning

X | Goal 2: Rigorous Standards to Promote College and Career Readiness
Goal 3: Expanded Opportunities to Learn

Goal 4: Nurturing Young Learners

Goal 5: Highly Qualified and Effective Educators

Goal 6: Sound Policies for Student Success

Goal 7: Safe and Secure Schools

Other Priority or Initiative. Specify:

Background Information and Statutory Authority:
Goal 2: The Board of Education has made a commitment to maintain rigorous and relevant expectations
for students that meet or exceed national and international benchmarks for college and career readiness.

Code of Virginia, Section 22.1-253.13:1-B... “The Board of Education shall establish a regular
schedule, in a manner it deems appropriate, for the review, and revision as may be necessary of
the Standards of Learning in all subject areas. Such review of each subject area shall occur at
least once every seven years. Nothing in this section shall be construed to prohibit the Board
from conducting such review and revision on a more frequent basis...”

New academic content Standards of Learning for mathematics were first developed in 1995. Pursuant to
legislation from the 2000 Virginia General Assembly, the Board of Education established a seven-year
cycle for review of the Standards of Learning. As a result, the 1995 Mathematics Standards of Learning
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were reviewed in 2001 and 2009. The projected timeline for the review and revision of the 2009
Mathematics Standards of Learning and Curriculum Framework during the 2015-2016 school year was
received by the Board of Education in March 2015.

In accordance with the timeline, the Virginia Department of Education (VDOE) produced a draft of the
Proposed Revised 2016 Mathematics Standards of Learning and Proposed Revised 2016 Mathematics
Standards of Learning Curriculum Framework documents found in Attachment A and Attachment B,
respectively. The following list summarizes the actions involved in the review and revision process.

Received public comments from stakeholders on the review and revision of the 2009
Mathematics Standards of Learning and Curriculum Framework
- Received 74 sets of comments, including 71 from educators, mathematics education
organizations, and school divisions, two from parents, and one from a university
- Received comments March 27-April 27, 2015
Convened a steering committee to review public comments and make recommendations for
revisions to the standards
- Comprised of nine school division mathematics supervisors that led grade-band and
content subgroups of the review committee
- VDOE staff from Instruction and Assessment served in an advisory capacity
-  Met June 1-3, 2015
Convened a review committee to review public comments and make recommendations for
revisions to the standards and Curriculum Framework
- Comprised of the steering committee and 30 educators, including 19 classroom teachers,
two school-based mathematics specialists, eight school division mathematics supervisors,
and one assistant principal
- Members represented all eight Superintendents’ Regions
- VDOE staff from Instruction and Assessment served in an advisory capacity
- Met June 22-26, 2015
Developed a draft of the proposed standards and Curriculum Framework
Received input, both electronically and in person, from external reviewers on the proposed draft
of the standards and Curriculum Framework
- Invited two-year and four-year colleges, the Virginia Mathematics and Science Coalition,
the Virginia Council for Mathematics Supervision, the Virginia Council of Teachers of
Mathematics, the Virginia Council for Mathematics Specialists, and the top ten
employers in Virginia to participate in the external review process
- Received 30 sets of comments representing two-year and four-year colleges, the Virginia
Mathematics and Science Coalition, the Virginia Council for Mathematics Supervision,
the Virginia Council of Teachers of Mathematics, the Virginia Council for Mathematics
Specialists, Wells Fargo Bank, and Optima/Sentara Healthcare
- Convened an external review meeting for discussion of comments
- Met December 9, 2015
Received support for the review process from the Assessment Development staff, including
providing Instruction staff with insights from work with development of state assessments,
working with content review committees, and providing technical reviews of proposed revisions.
Received public comments from stakeholders on the Proposed 2016 Mathematics Standards of
Learning and Proposed 2016 Mathematics Standards of Learning Curriculum Framework
- Received 103 sets of comments from educators, mathematics education organizations,
and school divisions
- Received comments March 18-April 25, 2016
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- Held public hearings in Montgomery County and Henrico County
e Reviewed public comment and developed the Proposed Revised 2016 Mathematics Standards of
Learning and Proposed Revised 2016 Mathematics Standards of Learning Curriculum
Framework

The Mathematics Standards of Learning identify academic content for essential components of the
mathematics curriculum at different grade levels for Virginia’s public schools. The Mathematics
Standards of Learning Curriculum Framework, a companion document to the Mathematics Standards of
Learning, amplifies the standards and further defines the content knowledge, skills, and understandings
that are measured by the Standards of Learning assessments. The standards and Curriculum Framework
are not intended to encompass the entire curriculum for a given grade level or course. School divisions
are encouraged to incorporate the standards and Curriculum Framework into a broader, locally-designed
curriculum. The Curriculum Framework delineates in greater specificity the minimum content that all
teachers should teach and all students should learn.

The Proposed Revised 2016 Mathematics Standards of Learning and the Proposed Revised 2016
Mathematics Standards of Learning Curriculum Framework were compared to the expectations of the
2009 National Assessment for Educational Progress (NAEP) and the 2015 Trends in International
Mathematics and Science Study (TIMSS). The revised standards were found to be highly correlated to
the expectations for each by the end of grade 4 and grade 8 respectively.

In support of Governor McAuliffe’s focus on strengthening the 21% century work force, the proposed
revisions to the standards and Curriculum Framework strengthen support for teachers and educational
leaders through improvements to the standards and Curriculum Framework, strengthen pathways within
K-12 mathematics education through a focus on improving the vertical progression of mathematics
content, and will better prepare students for college and careers through a greater emphasis on critical
thinking and problem solving.

Summary of Major Elements:

The attached drafts of the Proposed Revised 2016 Mathematics Standards of Learning and the Proposed
Revised 2016 Mathematics Standards of Learning Curriculum Framework include revisions since first
review in response to public comment, as listed.

Proposed Revised 2016 Mathematics Standards of Learning
e Edits to introductory statements
e Edits to provide consistency and parallelism in language
e [Edits to improve the progression of mathematics content which led to changes in selected
standards (e.g., revisions to the Patterns, Functions, and Algebra strand in grades 6-8, which
encompass standards 6.12, 7.10, and 8.16, develop the concept of proportional relationships,
slope of a line, and linear functions)

Proposed Revised 2016 Mathematics Standards of Learning Curriculum Framework
e Additions to provide greater support to teachers through definitions, connections, and examples
Edits to clarify expectations through improved wording
Edits to provide consistency and parallelism in language
Edits to improve the progression of mathematics content
Edits to word choice or content limiters to inform instruction and assessment

All edits found in the proposed revised drafts have been tracked using the following system:
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e asingle underline (sample) indicates content added to the 2009 standards or curriculum
framework;
e asingle strikethrough (sample) indicates content deleted from the 2009 standards or curriculum
framework;
e adouble underline (sample) indicates content added to the 2009 standards or curriculum
framework subsequent to first review; and
e adouble strikethrough (sample) indicates content deleted from the 2009 standards or curriculum
framework subsequent to first review.
Comments have been included to provide school divisions assistance in revising local curricula and for
schools and teachers to inform and revise instructional pacing and planning. A few examples follow:

Tracking Statement (example) Explanation

[Moved to 3.4a] Content moved from this location to standard 3.4 sub-bullet a

[Moved from 3.4a] Content moved to this location from standard 3.4 sub-bullet a

[Moved to EKS] Content moved from this location to the Essential Knowledge
and Skills column

[Moved to US] Content moved from this location to the Understanding the
Standard column

[Reordered] Content reordered within this standard or column

[Included in 8.6b] Content deleted because it is already included in standard 8.6
sub-bullet b

[Combined with bullet above] Content remained in this location, but was combined with
another related bullet

[Incorporated into 7.2 and 7.3] Content deleted from this location and incorporated into
another related standard

Impact on Fiscal and Human Resources:
The revisions can be absorbed by the agency’s existing resources at this time. If the agency is required
to absorb additional responsibilities related to this activity, other services may be impacted.

Timetable for Further Review/Action:

Upon approval of the Proposed Revised 2016 Mathematics Standards of Learning and Proposed
Revised 2016 Mathematics Standards of Learning Curriculum Framework, the Department of
Education will implement the standards and curriculum framework according to the proposed
implementation timeline found in Table 1.

Superintendent's Recommendation:

The Superintendent of Public Instruction recommends that the Board of Education approve the Proposed
Revised 2016 Mathematics Standards of Learning and the Proposed Revised 2016 Mathematics
Standards of Learning Curriculum Framework and authorize the Department of Education to make
clarifying and/or technical edits.

Rationale for Action:

The Code of Virginia requires the review and revision of the Standards of Learning in each subject area
every seven years. Action by the Virginia Board of Education allows for the Virginia Department of
Education to provide school divisions with the new Mathematics Standards of Learning and Curriculum
Framework that reflect over 200 public comments submitted during the review process.
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Table 1

2016 Mathematics Standards of Learning Anticipated Implementation Timeline and Communication Plan

School Year | Date Action Communication Method
2016-2017 September Board of Education approves the Announce approval of | Superintendent’s Memo,
2016 Mathematics Standards of the SOL and CF, VDOE social media,
Learning (SOL) and 2016 implementation TeacherDirect, and other
Mathematics Standards of Learning | timeline, and communication channels
Curriculum Framework (CF) expectations for
incorporating the new
standards into local
curricula
December Final versions of the 2016 Announce posting of Superintendent’s Memo,
Mathematics SOL, 2016 final versions and VDOE social media,
Mathematics CF, and summary of expectations for TeacherDirect, and other
changes posted incorporating the new communication channels
standards into local
curricula
Spring/ VDOE provides professional Announce professional | Superintendent’s Memo,
Summer development on the changes to the development VDOE social media,
SOL and CF TeacherDirect, and other
communication channels
Spring/ VDOE conducts the textbook review | Announce the process Superintendent’s Memo,
Summer process in accordance with and call for nominees VDOE social media,
previously approved BOE textbook to serve TeacherDirect, and other
adoption timeline communication channels
August School divisions have incorporated
2016 Mathematics SOL and CF into
written curricula
2017-2018 Full year 2009 Mathematics SOL and 2016 Detail instruction and Superintendent’s Memo,
Mathematics SOL included in the assessment timeline VDOE social media,
written and taught curricula and expectations TeacherDirect, and other
communication channels
Fall/Winter | VDOE provides SOL Practice Items | Announce posting of Superintendent’s Memo,
aligned with the 2016 Mathematics resource VDOE social media,
SOL TeacherDirect, and other
communication channels
Spring/ VDOE provides professional Announce professional | Superintendent’s Memo,
Summer development on the changes to the development VDOE social media,
SOL and CF TeacherDirect, and other
communication channels
Spring VDOE completes the textbook Announce completion Superintendent’s Memo,
review process and seeks approval VDOE social media,
from the Board of Education TeacherDirect, and other
communication channels
Fall and SOL assessments measure the 2009
Spring Mathematics SOL and include field
test items measuring the 2016
Mathematics SOL
2018-2019 Full year Written and taught curricula reflect Detail instruction and Superintendent’s Memo,
the 2016 Mathematics SOL assessment timeline VDOE social media,
and expectations TeacherDirect, and other
communication channels
Fall and SOL assessments measure the 2016
Spring Mathematics SOL
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Mathematics Standards of Learning for Virginia Public Schools — Februans2009September 2016 (Proposed Revised)

Preface

In 1995, the Virginia Board of Education published Standards of Learning in English, mathematics,
science, and history and social science for kindergarten through grade 12. Subsequently, Standards of
Learning were developed for all academic content areas. The Standards of Learning provide a framework
for 1nstruct10nal prograrns deagned to raise the acadermc achlevement of all students in Vlrglma and are

The Standards of Learning are recognized as a model for other states. Pursuant to legislation from the
2000 Virginia General Assembly, the Board of Education established a seven-year cycle for review of the
Standards of Learning. As a result, the 1995 Mathematics Standards of Learning were reviewed in 2001,
2009, and 2016, the results of which are contained in this document. The standardsThey were
developrevised threugh—aseries—of public-hearings—and-the—effertsofwith input from parents, teachers,
administrators, representatives from higher education, and the business_-and-industryteaderscommunity.
The standards set clear, concise, and measurable academic expectations for yeungpeoplestudents. Parents
and guardians are encouraged to work with their children, their children’s teachers, and their children’s
schools to help them achieve these academic standards.
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Mathematics Standards of Learning for Virginia Public Schools — Februans2009September 2016 (Proposed Revised)

Introduction

Preparing Virginia’s Sstudents teds a-res taca:ilciacess igerous—mathematicalknowled! se-and=skills to pursue

higher education, to compete in a global workforce, and to be informed citizens requires rigorous

mathematical knowledge and skills. Students must gain an understanding of fundamental ideas in number
sense, computation, measurement, geometry, probability, data analysis and statistics, and algebra and

functions, and they must develop proficiency in mathematical skills.

The 2016 Mathematics Standards of Learning fer-mathematies-identify academic content for essential
components of the mathematics curriculum at different grade levels for Virginia’s public schools.
Recommendations—and-reperts{romAchteve;Information from the College Board, and-ACT, as—wel-as
the National Assessment of Educational Progress (NAEP) Frameworks, the Curriculum Focal Points
from the National Council of Teachers of Mathematics (NCTM), Principles and Standards for School
Mathematics from NCTM, Focus in High School Mathematics: Reasoning and Sense Making from
NCTM, the-Singapere—Currietda—the Guidelines for Assessment and Instruction in Statistics Education
(GAISE) Report from the American Statistical Association, and the Report of the President’s National
Mathematics Advisory Panel were considered in identifying mathematics content necessary for success
for all students in postsecondary pursuits.

Standards are identified for kindergarten through grade eight and for a core set of high school courses.
Throughout a student’s mathematics schooling from kindergarten through grade eight, specific content
strands-er—tepies are included. These content strands are Number and Number Sense; Computation and
Estimation; Measurement;— and Geometry; Probability and Statistics; and Patterns, Functions, and
Algebra. The Standards of Learning fer-within each strand progress in complexity at-eachthroughout the
grade levels and threngheuttheinto high school courses_content. While the standards are organized by
strand and identified numerically, local curricula and pacing guides should determine the instructional
sequence of the content.

The 2016 Mathematics Standards of Learning Curriculum Framework, is-a companion document to the
2016 Mathematics Standards of Learning, that-amplifies the Mathematies-Standards-of Learningstandards
and further defines the content knowledge, skills, and understandings that are measured by the Standards
of Learning assessments. The standards and Curriculum Framework are not intended to encompass the
entire curriculum for a given grade level or course. School divisions are encouraged to incorporate the
standards and Curriculum Framework into a broader, locally-designed curriculum. The Curriculum
Framework delineates in greater specificity the minimum content that all teachers should teach and all

students should learn Teachers are encouraged to 20 beyond the standards as Well as to select
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Mathematical Process Goals for Students

i -[Moved to Role of Tehnologv section]

The content of the mathematics standards is intended to support the following five process goals for
students: becoming mathematical problem solvers, communicating mathematically, reasoning
mathematically, making mathematical connections, and using mathematical representations to model and

interpret practical situations._ Practical situations include actual real-world problems and problems that
model real-world situations.

Mathematical Problem Solving

Students will apply mathematical concepts and skills and the relationships among them to solve problem
situations of varying complexities. Students also will recognize and create problems from real-life-world
data and situations within and outside mathematics and then apply appropriate strategies to find-determine
acceptable solutions. To accomplish this goal, students will need to develop a repertoire of skills and
strategies for solving a variety of problem types. A major goal of the mathematics program is to help
students apply mathematics concepts and skills to become eempetent-mathematical problem solvers.

Mathematical Communication

Students will communicate thinking and reasoning usinge the language of mathematics, including
specialized vocabulary and symbolics_notation, to express mathematical ideas with preeiselyprecision.
Representing, discussing, justifying, conjecturing, reading, writing, presenting, and listening to
mathematics will help students to clarify their thinking and deepen their understanding of the mathematics
being studied._Mathematical communication becomes visible where learning involves participation in
mathematical discussions.

Mathematical Reasoning

Students will recognize reasoning and proof as fundamental aspects of mathematics. Students will learn
and apply inductive and deductive reasoning skills to make, test, and evaluate mathematical statements
and to justify steps in mathematical procedures. Students will use logical reasoning to analyze an
argument and to determine whether conclusions are valid. In addition, students will learnte-use number
sense to apply proportional and spatial reasoning and to reason from a variety of representations-saeh-as

2 2

Mathematical Connections

Students will build upon prior knowledge to relate concepts and procedures from different topics within
mathematics te-ene-anether-and see mathematics as an integrated field of study. Through the practical
application of content and process skills, students will make connections between-among different areas
of mathematics and between mathematics and other disciplines, espeeially—seienceand to real-world
contexts. Science and mathematics teachers and curriculum writers are encouraged to develop
mathematics and science curricula that support, apply, and reinforce each other.
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Mathematical Representations

Students will represent and describe mathematical ideas, generalizations, and relationships with-using a
variety of methods. Students will understand that representations of mathematical ideas are an essential
part of learning, doing, and communicating mathematics. Students should make connections meve-easHy

among different representations — physical, visual, symbolic, graphicalnumerical-algebraie;—verbal, and

contextualphysieal — and recognize that representation is both a process and a product.
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FheRelesfinstructional Technoloqgy

The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teaching, learning, and assessment. However, facility in the use of technology
shall not be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts
and relationships or for proficiency in basic computations. Students must learn to use a variety of
methods and tools to compute, including paper and pencil, mental arithmetic, estimation, and calculators.

In addltlon, ggaphlng utilities, spreadsheets. calculators, dynamic applications, and othereemputing
ces=an : technologlcal tools are Now standard for mathematlcal problem solving and

Calculators and graphing utilities should be used by students for exploring and visualizing number

patterns and mathematical relationships, facilitating reasoning and problem solving, and verifying
solutions. However, according to the National Council of Teachers of Mathematics, “...the use of
calculators does not supplant the need for students to develop proficiency with efficient, accurate methods
of mental and pencil-and-paper calculation and in making reasonable estimations.” State and local
assessments may restrict the use of calculators in measuring specific student objectives that focus on
number sense and computation.

Computational Fluency

Mathematics instruction must simultaneeuslydevelop students’ conceptual understanding, computational
fluency, and problem-solving skills. The development of related conceptual understanding and
computatlonal skills should be balanced and 1ntertw1ned each supportmg the other and reinforcing

Computational fluency refers to having flexible, efficient and accurate methods for computing. Students
exhibit computational fluency when they demonstrate strategic thinking and flexibility in the

computational methods they choose, understand and can explain, and produce accurate answers
efficiently.

The computational methods used by a student should be based on the mathematical ideas that the student
understands, including the structure of the base-ten number system, number relationships, meaning of
operations, and properties. Computational fluency with whole numbers is a goal of mathematics
instruction in the elementary grades. Students should be fluent with the basic number combinations for
addition and subtraction to 20 by the end of second grade and those for multiplication and division by the
end of fourth grade. Students should be encouraged to use computational methods and tools that are
appropriate for the context and purpose.
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Algebra Readiness

The successful mastery of Algebra I is widely considered to be the gatekeeper to success in the study of

upper-level mathematics. “Algebra readiness” describes the mastery of, and the ability to apply, the
Mathematics Standards of Learning, including the Mathematical Process Goals for Students, for

kindergarten through grade 8. The study of algebraic thinking begins in kindergarten and is progressively
formalized prior to the study of the algebraic content found in the Algebra I Standards of Learning.

Included in the progression of algebraic content is patterning, generalization of arithmetic concepts,
proportional reasoning, and representing mathematical relationships using tables, symbols, and graphs.

The K-8 Mathematics Standards of Learning form a progression of content knowledge and develop the

reasoning necessa to be Well— repared for mathematics courses beyond Algebra I, including Geomet
and Statistics.=WHh R he—s o X ; ne Qipndo

“Addressing equity and access includes both ensuring that all students attain mathematics
proficiency and increasing the numbers of students from all racial, ethnic, linguistic,
gender, and socioeconomic groups who attain the highest levels of mathematics
achievement.”

— National Council of Teachers of Mathematics

Mathematics programs should have an expectation of equity by providing all students access to quality
mathematics instruction and offerings that are responsive to and respectful of students’ prior experiences,
talents, interests, and cultural perspectives. Successful mathematics programs challenge students to
maximize their academic potential and provide consistent monitoring, support, and encouragement to
ensure success for all. Individual students should be encouraged to choose mathematical programs of
study that challenge, enhance, and extend their mathematical knowledge and future opportunities.

Student engagement is an essential component of equity in mathematics teaching and learning.
Mathematics instructional strategies that requires students to think critically, to reason, to develop

roblem solving strategies, to communicate mathematically, and to use multiple
representations engages students both mentally and physically. Student engagement increases with
mathematical tasks that employ the use of relevant am)lled contexts and prov1de an approprlate level of
cognitive challenge. : 3 9

fearners—including students with dlsablhtles, glfted 1earners, and Enghsh language 1earners deserve hlgh—

quality mathematics instruction that addresses individual learning needs, maximizing the opportunity to
learn.
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Kindergarten

The kindergarten standards place emphasis on developing the concept of number by counting; combining,
sorting, and comparing sets of objects; recognizing, amd=describing,_and creating simple repeating
patterns; and recognizing shapes and sizes of figures and objects. Students will investigate nenstandard
measurement_through direct comparisons, collect data, and create graphs. The ideaconcept of fractions
willbeis introduced_through sharing experiences.

The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teachlng 1earn1ng and assessment. Whﬂ%leafmﬁg—mathemaﬂes—studenfes—mﬂ

eempﬁtefsr Wh11e learnmg mathematlcs2 students W111 be actlvelx engaged2 using concrete materlals and

appropriate technologies to facilitate problem solving. However, facility in the use of technology shall not
be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts and

relationships-or for proficiency in basic computations.
Mathematies—has—its—ewnlanguage—and+tThe acquisition of specialized mathematical vocabulary and

language patterns—is crucial to a student’s understanding and appreciation of the subject_and fosters

confidence in mathematlcs communication and problem solvmg S%uée&ts—sheu%d—b&eﬁeewaged—te—&se

Problem solving has-beenis integrated throughout the six-content strands. The development of problem-
solving skills sheuld-beis a major goal of the mathematics program at every grade level. The development

of skills and problem-solving strategies must be Instruection-in-the-process-of problemsolving-will need-te
b%lntegrated early and contlnuously into each student’ s mathematlcs education. —S%uée&ts—mﬁst—b%helped

&smg—sh%eeﬂeept—eileﬂe—te—eﬂ%eeﬁespeﬂdeneelMovedtoKﬂ

K.12 The student;given-asetecontaining15-or fewer-conerete-objeets; will
a) tell how many are in the-a given set of 20 or fewer objects by counting the-numberof
objeets-orally; and
b) read, write, and represent numbers from 0 through 20.-the-numeral-to-tel-how-manyare
-the-setand
e)——selectthecorresponding numeralfroma-givensetefnumerals: [Moved to EKS]

K.2+ The student, given no more than three twe-sets, each set containing 10 or fewer concrete
objects, will
a) identifircompare and describe one set as having more, fewer, or the same number of
members-objects as the other set(s);; and-using-the-concept-of-one-to-one-correspondence:

b) compare and order sets from least to greatest and greatest to least.

K.24

ﬁeﬁ-&eﬂ#ﬁMOVCd to 1 3]

a) recognize and describe with fluency part-whole relationships for numbers up to 5; and
b) investigate and describe part-whole relationships for numbers up to 10.
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K.43 The student will
a) count forward orally by ones from 0 to 100-startine-atany-numberb
b) count and-backward orally by ones when given any number between 1 and 10£1=ern—1—9

and
c) identify ene-rere-thananumberand-onelessthananumberiandthe number after,
without counting, and ber-befere when given any number between 0 and100 and

identify the number before2 w1thout counting, when given any number between 1 and
10eount-byfives-and-tens-to1+00:[ Count by fives fincluded in 1.2]; and

d) count forward by tens to determine the total number of objects to 100.

K.5 The student willidentify-the i : es-an
fourths: investigate fractlons by egresentrng and solveg practlcal problems 1nvolv1ng equal
sharing with two exfeus=sharers.

Computation and Estimation
K.6 The student will model and solve single-step story and picture problems with sums to 10 and

differences within 10addingand-subtracting-whelenumbers, using ap-te-+0-concrete objects.

Measurement_and Geometry
K.7 The student will recognize the attributes of a penny, nickel, dime, and quarter and identify the

szalue-efeaeh-esinnumber of pennies equivalent to a nickel, a dime, and a quarter. [Value of a
collection included in 1.7]

[Moved each 1nstrurnent to the standard Where the content is ﬁrst taught ( ruler —SOE2 8:

scale — SOL-2.8: clock — SOE-1.9; thermometer — SOE2.11]

K.89 The student will investigate the passage of time by reading and interpreting a calendar.

[Moved from 1.11] tel-time-to-the-hourusinganalogand-digital-eloeks: [Time to hour
moved to 1.9a]

K.918 The student will compare two objects or events, using direct comparisons-er-nenstandared
units-ef measure, according to one or more of the following attributes: length (shorter,
longer), height (taller, shorter), weight (heavier, lighter), temperature (hotter, colder), volume
(more, less), and time (longer, shorter). Examples-of nonstandard-units-includefootlength;
hand-span;newpeneil;-paper-elip;-and-bleek: [Nonstandard units included in 1.10]

Geometry
K.10H The student will
a) identify; and describe;and-trace plane geemetrie-figures (circle, triangle, square, and
rectangle); and
b) compare the size (smaller, largers-smaHer) and shape of plane geemetrie-figures (circle,
triangle, square, and rectangle)-; and
¢) describe the location of one object relative to another (above, below, next to) and identify
representations of plane figures (circle, triangle, square, and rectangle) regardless of their
positions and orientations in space. [Moved from K.12]
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Probability and Statistics
K.1143 The student will gather-data-by-counting-and-tathying: [Tallying included in 1.14a]
a) collect, organize, and represent data; and
b) read and interpret data in object graphs, pictures graphs, and tables. [Moved from K.14]

K14 hestudentwit-disphrysathered-datain-ob ertphs
answer-questionsrelated-to-the-data-[Moved to K.11b]
Patterns, Functions, and Algebra

K.1245 The student will sort and classify objects according to one attributes.

K.13+6 The student will identify, describe, and-extend, create, and transfer repeating patterns.
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Grade One

The first-grade standards place emphasis on counting, sesting-and comparing, and ordering sets of up to
1108 objects; recognizing and describing simple repeating and growing patterns; and tracing, describing,
and sorting plane geemetrie—figures. Students’ understanding of number wr-H=bers expanded through

recogmzlng and descrrblng Qart—whole relat1onshrgs for numbers up to 102

Qlcture Qroblems usrng addrtlon and subtract1on w1th1n 20; using nonstandard units to measure; and
organizing and interpreting data. Fractional concepts will be expanded_through sharing scenarios

involving halves and fourths.

The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teachlng 1earn1ng and assessment. Whﬂ%learmng—mathemaﬂes—students—ml—l

eernputer—s— Whlle learnlng mathematlcs2 students w111 be actlvelgg engaged2 using concrete materlals and

appropriate technologies to facilitate problem solving. However, facility in the use of technology shall
not be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts ane

relationships-or for proficiency in basic computations.

Mathematies—has—its—ownlanguage—and+tThe acquisition of specialized mathematical vocabulary and

language patterns—is crucial to a student’s understanding and appreciation of the subject_and fosters

conﬁdence in mathematlcs communication and problem solvmg Students—sheedd—b&eneeuraged—te—use

Problem solving has-beenis integrated throughout the six-content strands. The development of problem-
solving skills sheuld-beis a major goal of the mathematics program at every grade level. The development

of skills and problem-solving strategies must be fstruetion-in-the-process-of problemselving-will need-te
bemtegrated early and contmuously into each student’ s mathematlcs education. —Students—must—b%hel—ped

Number and Number Sense

1.1 The student will
a) count forward orally by ones to 110frem-0-te100, starting at any number between 0 and

110, and=writethe correspending numerals[Reordered]; and
b) write the numerals 0to110in sequence and out- of-sequencegreu@—a—eel—leet}en—ef—up—te

¢) count backward orally by ones when given any number between 1 and 30;[Moved from

1.2]and

d) count forward orally by ones, twos, fives, and tens to determine the total number of
objects to 110. [Moved from 1.2]

1.2 The student, given up to 110 objects, will eeunt-forward-by-enestwos;fives,and-tensto100
and-backward-by-onesfrom30: [Moved to 1.1]
a) group a collection into tens and ones and write the corresponding numeral; [Moved from
1.1b]
b) compare two numbers between 0 and 110 represented pictorially or with concrete objects,
using the words greater than, less than or equal to; and
¢) order three or fewer sets from least to greatest and greatest to least.
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The student, given an ordered set of ten objects and/or pictures, will indicate the ordinal
position of each object, first through tenth, and the ordered position of each object. [Moved

from K.3

sharlng eﬁ%ﬁ%&wnh twos or four=e#eq=gh=t sharers and

hat represent and name fractions for halvess and

Lrths,ﬁ%%:g:usm models.

The student, given a familiar problem situation involving magnitude, will

a) select a reasonable order of magnitude from three given quantities: a one-digit numeral, a
two-digit numeral, and a three-digit numeral (e.g., 5, 50, 500); and

b) explain the reasonableness of the choice.

Moved from Computation and Estimation strand]

Computation and Estimation

s&b&ac—ﬁea—faets— Moved to 1 72 addltlon/subtractlon to 18 1ncluded in 2. 6b|

The student will create and solve enesingle step story and plcture problems using us1ng basie
addition and subtraction within 20faets=wth-sams 0 d
subtractionfaets.

The student will recall-basie
a) recognize and describe with fluency part-whole relationships for numbers up to 10; and
b) demonstrate fluency with addition and subtraction withinfeets=s=th-forsumste 10+8-o¢

Measurement and Geometrv

1.87

1.109

The student will

and|Included

in K.7
By—=determine the value of a collection of like coins (pennies, nickels, or and-dimes) whose
total value is 100 cents or less.

The student will investigate the passage of time by

a) telling time to the hour and half-hour, using analog and digital clocks;: and [Time to hour
moved from K.9]

b) reading and interpreting a calendar.[Moved from 1.11]

The student will use nonstandard units to measure and compare length, weight4nass, and
volume. [Compare moved from 1.10]

[Compare moved

to 1.10
a)—the-volumes-of two-given-containers—and[Moved to 1.10 EKS]

b)—the-weight/mass-of two-ebjeets;-using-a-balanee-seale: [Moved to 1.10 EKS]
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1.1142 The student will
a) identify,-and trace, describe, and sort plane geemetrie figures (triangle, square, rectangle,
and circle) according to number of sides, vertices, and right-angles; and-
a)b)identify and describe representations of circles, squares, rectangles, and triangles in
different environments, regardless of orientation, and explain reasoning. [Moved from

1.13

[Moved to 1.11b]

Probability and Statistics
1.1244 The student will
_)_mesﬁgafé%rdemrﬁy—and—deseﬂbecollect organize, and represent various forms of data

eream)—usmg tables plcture graphs and ObJ eet graphs and [Examoles moved to US]
b) read and interpret data displayed in tables, picture graphs, and object graphs, using the
vocabulary more, less, fewer, greater than, less than, and equal to. [Moved from 1.15]

ess, : , , _[Moved to 1.12b]

Patterns, Functions, and Algebra

1.13}+6 The student will sort and classify concrete objects according to one or sseretwo attributes

inecluding-eolor,-size,shape;-and-thickness. [Included in EKS]

1.1447 The student will identifyreeegnize, describe, extend, and-create, and transfer-a-wide-variety-of
growing and repeating patterns. [Transfer included to match EKS bullet]

1.1588 The student will demonstrate an understanding of equality through the use of the equal
sigasymbol.
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Grade Two

The second-grade standards extend the study of number and spatial sense to include three-digit whole
numbers and solid geometrlc ﬁgures Students will continue to learn, use, and gain proficiency in the
basie-addition faets : as=tak Sic B8 and the-eerrespending=subtraction faetswithin 20.
Students will begin to use U S. Customary %%me%e units efto measure_length and weight; predict and

useirg simple probability; and create and interpret pictureographs and bar graphs. Students will work with

a variety of patterns and will develop knewledgean understanding of equality-by—identifiingmissing
atmbers-additionand-subtractionfaets.

The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teaching 1earn1ng and assessment. Whﬂ%learmng—mathemaﬂc—s—students—wﬂ-l

eernputer—s— Whlle learnlng mathematrcs2 students wrll be actrvelgg engaged2 using concrete materlals and

appropriate technologies to facilitate problem solving. However, facility in the use of technology shall not
be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts and

relationships-or for proficiency in basic computations.
Mathematies—has—its—ewnlanguage—and+tThe acquisition of specialized mathematical vocabulary and

language patterns—ls crucial to a student’s understanding and appreciation of the subject_and fosters

conﬁdence in mathematlcs communication and problem solvrng Students—sheuld—b&eneeuraged—te—use

Problem solving has-beenis 1ntegrated throughout the six-content strands. The development of problem—
solving skills sheuld-beis a major goal of the mathematics program at every grade level. The development

of skills and problem-solving strategies must be Iastruction-in-the-process-of problemsolving-will need-te
b%lntegrated early and contlnuously into each student’ s mathematlcs education. —Students—nm}st—bahetped

Number and Number Sense
2.1 The student will
a) read, write, and identify the place and value of each digit in a three-digit numeral, using
numeration with and without models;

b) identify the number that is 10 more, 10 less, 100 more, and 100 less than a given number

up to 999,

éc) compare and order and order tw&whole numbers between O and 999;usingsymbels-<-er—)and
words{greater-thantessthaneregualto)s; and[Symbols and words included in EKS]
d) round two-digit numbers to the nearest ten. [Reordered]

2.24 The student will
a) count forward by twos, fives, and tens to 120468, starting at various multiples of 2, 5, or
10;
b) count backward by tens from 120408; and [Increased to 120 to correlate to Grade 1

change]
c) reeegnize-use objects to determine whether a number is even orand odd-rumbers.

2.32 The student will
a) count and identify the ordinal positions first through twentieth, using an ordered set of
objects; and
b) write the ordinal numbers: 1* through 20™ [Edited to match EKS].

243 The student will
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a) name and write fractions represented by a set, region, or length model -identify-the-parts

of a-set-and/erregion-thatrepresent-fractions-for halves, fourths, eighths, thirds,

andfeurths; sixths;-eighths;and-tenths;
b) write-the-represent fractionals parts with models and with symbols; and

c) compare the unit fractions for halves, fourths, eighths, thirds, andfeurths; sixths;-eighths;
and-tenths, with models.

Computation and Estimation
: | lationchi | :

25

2.6

The student will reealt

a) recognize and use the relationships between addition and subtraction to solve single-step
practical problems, with whole numbers to 20; and[Moved from 2.9]

b) demonstrate ﬂuencv W1th addltlon and subtractlon faets—with-forsums-te within 20-ex

The student;-giventwo-whele-numbers-whese-sam1s-99-erdess; will

a) estimate the-sums and differences;-and [Differences moved from 2.7a]

b) find-the-determine sums and differences, using various methods-efealenlation-; and
[Differences moved from 2.7b]

c) create and solve single-step and two-step practical problems involving addition and
subtraction. [Moved from 2.8 and 2.21]

[Moved to 2.5EKS]

Measurement and Geometry

2.1043

The student w111

a) count and compare a collection of pennies, nickels, dimes, and quarters whose total value
is $2.00 or less; and
b) eorreetly-use the cent symbol+¢#), dollar symbol<$), and decimal point-&).

The student will estimate and measure
a) length to the nearest eentimeterand-inch; and [Centimeters included in 3.8]

b) weightAnass of objects in-to the nearest poundsfeunces-and-kilograms/grams;-using-a
sealesand. [Ounces, kilograms/grams included in 4.8]

er—hquid-velume-in-eups;-pints-quarts:gallenss-and-Hters: [Included in 3.8]

The student will tell and write time to the nearest five minutes, using analog and digital
clocks.

The student will
a) determine past and future days of the week; and
b) identify specific days and dates on a given calendar.
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2.1144 The student will read #he-temperature en-a-Celsius-and/orEahrenheit-thermometer-to the
nearest 10 degrees. [EelsiusiFahrenheit included in EKS]

Seometn

21245 The student will
a) draw a line of symmetry in a figure; and
b) identify and create figures with at least one line of symmetry.

2.1316 The student will identify, describe, compare, and contrast plane and solid geemetrie-figures
(circle/sphere, square/cube, and rectangle/rectangular prism).

Probability and Statistics
2.154417 The student will use-data

graphs:
a) collect, organize, and represent data in pietare-pictographs and bar graphs; and

b) read and interpret data represented in pietare-pictographs and bar graphs.

2.144518 The student will use data from probability experiments to predict outcomes when the
experiment is repeated.

graphs:[Moved to 2.4415b]

Patterns, Functions, and Algebra

Focus—Patterntngand Numerical Sentenees
2.1620 The student will identify, describe, create, and-extend and transfer-a-wide-variety-of patterns
found in objects, pictures, and numbers.

2.1722 The student will demonstrate an understanding of equality-by-reeognizingthat through the

use of the equal symbol i-an-equation-indicates-equivalent-quantities-and the use of the not
equal symbolindicates-that-quantities-are-not-equivalent.
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Grade Three

The third-grade standards place emphasis on learningdeveloping an understandlng of, and solving
problerns that 1nvolve rnult1pl1cat1on and d1V1s1on £aets—through he-twely

£aets—Students Wlll apply knowledge of place value and the propemes of add1t1on and mult1pllcat1on as
strategies for solving problems.  Concrete matess menstonalmodels and  pictorial

representations will be used to introduce addition and subtract1on with fractions and the concept of
probability as the measurement of chance. Students will use standard units (U.S. Customary and metric)
to measure temperature, length, and liquid volume.;—and-weight—and identifi—relevant—pProperties of
shapes, points, line segments, rays, angles, vertices, and lines_will be explored and =Sstudents will
identify polygons with 10 or fewer sides, comb1ne and subdivide polygons and name the result1ng

polygons. ;
multipheation:
The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teachmg learmng and assessment. %ﬂ&leammg—m&them&t}es—swdents—w&l

eompntet& Wh1le learnlng mathemat1cs2 students Wlll be act1vel¥ engaged2 using concrete matenals and

appropriate technologies to facilitate problem solving. However, facility in the use of technology shall not
be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts ane

relatienships-or for proficiency in basic computations.

Mathematieshas—its—eownlanguage—and-tThe acquisition of specialized mathematical vocabulary and

language patterns—is crucial to a student’s understanding and appreciation of the subject_and fosters

confidence in mathernatlcs communication and problem solv1ng Students—should—b&eneetwaged—te—&se

Problem solving has-beenis integrated throughout the six-content strands. The development of problern-
solving skills sheuld-beis a major goal of the mathematics program at every grade level. The development

of skills and problem-solving strategies must be Hstruetion-in-the-process-of problemsolving-will need-te
be—mtegrated early and contmuously into each student s mathemat1cs educat1on —St&dents—must—be—hel—ped

Number and Number Sense
3.1 The student will
a) read,and write,siedigitnumerals-and identify the place valae-and value of each digit in a
six-digit whole number, with and without models;
b) round whole numbers, 9,999 or less, to the nearest ten, hundred, and thousand; and
c) compare twe-and order whole numbers between-8-andeach 9,999 or less-usingsymbels

&—<;-er=)-and-words(greaterthanless-than,-erequalto). [Symbols and words
included in EKS]

Fel&t}enshms—te—selve—pfeblems—[Add1t1on/subtract1on 1ncluded in 2.5; mult1p11cat10n/d1v1s1on

moved to 3.4 EKS]

323 The student will
a) name and write fractions Gnehad:
by a model;
b) medelrepresent fractions Grelué: ine-improperfraetions and mixed numbersy-and-write
the fractionsnameswith models and svmbols and

and mixed numbers3 represented

10
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c) usesmmedelste compare peeperfractions having like and unlike denominators, using
words and symbols (>, <, ef =, or #), with models.

Computation and Estimation

3.34

3.57

The student will
a) estimate selutionste and determine the sum or difference of two whole numbers; and
b) create and solve single-step and multistep practical problems involving the-sums or

differences of two whole numbers, each 9,999 or less;with-er-witheutregrouping.

The student will reea 3

divistonfaets:[Recall moved to 4 4a]

a) represent multiplication and division through 10 % 10, using a variety of approaches and
models; [Moved from 3.6]

b) create and solve single-step practical problems that involve multiplication and division
through 10 x 10; and [Create and solve multiplication moved from 3.6; create and solve
with division is new expectation]

¢) demonstrate fluency with multiplication facts of 0, 1, 2, 5, and 10; [Recall of facts to 12 x
12 included in 4.4a

d) ereate-and solve single-step practical problems that involve multiplication of whole
numbers, where one factor is 99 or less and the second factor is 5 or less. [Moved from

3.6]

&ete@&eﬁes&aﬁd—ﬂ%seeef}d—faete%eﬂes&[Moved to 3. 4a and 3. 4ed]

The student will solve practical problems that involve addition and subtraction with proper
fractions having like denominators of 12 or less.

Measurement and Geometry
uS ¢ | L its. | . | T

3.68

The student will

a) determine;-by-eounting; the value of a collection of bills and coins whose total value is
$5.00 or lesss;

b) compare the value of the-two sets of coins or two sets of coins and bills-and-eeins;; and

¢) make change from $5.00 or less. [Edited to match EKS]

The student will estimate and use U.S. Customary and metric units to measure
1. . .
a) length to the nearest - 1nch inch, foot, yard, centimeter, and meter;_and

b) 11qu1d Volume in cups pmts quarts gallons, and literss.

[Included in 4.8]

d)—afea—aﬂd—peﬂmeter— [Moved to 3 8a .b]

The student will_estimate and [Moved from 3.9d EKS]

a) measure the distance around a polygon in order to determine its perimeter using U.S.
Customary and metric units|Moved from 3.9d EKS]; and

b) count the number of square units needed to cover a given surface in order to determine its
area.

The student will
a) tell time to the nearest minute, using analog and digital clocks; and

11
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b) determine-solve practical problems related to elapsed time in one-hour increments-ever
within a 12-hour period; and
c) identify equivalent periods of time and solve practical problems related to equivalent

periods of time. [Moved from 3.12]

312 he-studentwillidentifi-equivalent periods-of timeinecludingrela
rrenths;and-years-as-well-as-minutes-and-heurs:[Moved to 3.9¢
3.1043 The student w111 read temperature to the nearest degree—frem—a—@elrsrus—thennemeter—&nd—a
used [Thermometer 1nformat10n moved to EKS]
3.124 The student will
a) define polygon; [Moved from 4.12a]
b) identify and name polygons with 10 or fewer sides; and-[Moved from 4.12b]
¢) combine and subdivide polygons with 3 or 4 sides and name the resulting polygons.
314
Moved to 4.11]
3.11421+5 The student will identify and draw representations of points, lines, line segments, rays, and
angles;-and-lines.
3.1316 The student will identify and describe congruent and noncongruent plare-figures.
Probability and Statistics
3.154417 The student will

3.144518

a) collect,-and organize, and represent data;using-ebservations; measurements, Surveys, or
%epeﬁments[lncluded in EKS] %Qlctographs or bar graphs, and:

b) pd[Line plot

moved to 5 16; construct pﬁglctogragh and bar graphs moved to 3. 14a
e)—read and interpret the data represented in pictographs and bar graphs;-and-g

and-write-a-sentence-analyzing the-data.

The student will investigate and describe the concept of probability as a measurement of
chance and list possible restlts-outcomes effor a gien-sitaatiensingle event.

Patterns, Functions, and Algebra

3.1619

The student will recegnize-and-identify, describe, create, and extend and=transferpatterns
found in ob1ects plctures numbers and tables a—vartetyef—pattems—fmmed—usmg—number&

The student will create equations to represent equivalent mathematical relationships. [Moved

from 3.20 EKS|

and [Use of propertles moved to 3 3 EKS and 34 EKS]

12
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Grade Four

The fourth-grade standards place emphasis on multiplication and division with whole numbers and
solving problems involving addition and subtraction of fractions and decimals—by—finding—ecommen
rultiplesand-faetors. Students will be=Hlaentdevelop fluency with #athebasie multiplication faets through
the-bwelvestable 12 x 12 and the corresponding division facts as they become proficient in multiplying
larger numbers. Students will apply knowledge of place value and the properties of addition and
multiplication as strategies for solving problems. Students also will refine their estimation skills for
computations and measurements. Students will identify and describe representations of points, lines, line
segments, rays, and angles, including endpoints and Vertlces Students W111 describe and compare
characteristics of plane and solid figures. Concrete saterials—an pensienatmodels and pictorial
representations will be used to solve problems 1nV01V1ng perlmeter and area, patterns probablhty, and
equlvalence of fractions and decnnals Sty : 3 g g

The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teachlng learnlng and assessment. %ﬂ&leammg—m&ﬂ&em&&es—studerﬁs—wﬂ

eempﬁtens Whlle learnlng mathematlcs2 students W111 be act1ve1¥ engaged2 using concrete materlals and

appropriate technologies to facilitate problem solving. However, facility in the use of technology shall not
be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts and

relatienships-or for proficiency in basic computations.
Mathematieshas—its—eownlanguage—and-tThe acquisition of specialized mathematical vocabulary and

language patterns—is crucial to a student’s understanding and appreciation of the subject_and fosters

confidence in mathernatlcs communication and problem solvmg Stuéents—sheu%d—b&eneetwaged—te—&se

Problem solving has-beenis integrated throughout the six-content strands. The development of problem—
solving skills sheuld-beis a major goal of the mathematics program at every grade level. The development

of skills and problem-solving strategies must be Instruction-in-the-process-of problemsolving-will need-te
b%lntegrated early and contlnuously into each student’ s mathematlcs education. —Stﬂéents—mﬁst—b%hel-ped

Number and Number Sense
4.1 The student will
a) read write and 1dent1fy %a%&&%m#eﬁng the place and value for each digit in a shele

asnine-digit whole number;
b) compare and order tw&whole numbers expressed through mllhons—&srng—symbelrs—(—>—<—

or—; and_[Symbols included in EKS]
c) round whole numbers expressed through millions to the nearest thousand, ten thousand,
and hundred thousand.

4.2 The student will
a) compare and order fractions and mixed numbers, with and without models;
b) represent equivalent fractions; and
c) identify the division statement that represents a fraction_with models and in context.

4.3 The student will
a) read, write, represent, and identify decimals expressed through thousandths;
b) round decimals to the nearest whole number;-tenth-and-hundredth; [Round to tenth and
hundredth included in 5.1]

14
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¢) compare and order decimals; and
d) given a model, write the decimal and fraction equivalents.

Computation and Estimation
4.4 The student will
a) demonstrate fluency with multiplication facts through 12 x 12, and the corresponding
division facts; [Moved from 3.5]estimate-sums;-differences; produets;-and-quotients-of
whele-numbers;
b) estimate and determine sums, differences, and products of add;subtract-and-multiphy
whole numbers;
c) estimate and determine quotients of divide-whole numbers, finding-quotients-with and
without remainders; and
d) create and solve single-step and multistep practical problems involving addition,
subtraction, and multiplication, and single-step practical problems involving division
preblems-with whole numbers.

4.5 The student will
a) determine common multiples and factors, including least common multiple and greatest
common factor;
b) add and subtract fractions and mixed numbers having like and unlike denominators-that

cd) solve single-step and=multistep practical problems involving addltlon and subtractlon
with fractions-and-with-decimals and mixed numbers. [Decimals ks o 5
ealyand-moved to 4.6b; solve multistep problems with éeen%l#fractlons 1ncluded in

5-5b5.6a]

4.6 The student will
a) add and subtract with decimals; and [Moved from 4.5¢]
b) solve single-step and multistep practical problems involving addition and subtraction
w1th dec1mals [Moved from 4.5d=deeimals-chansed-to-sinsle=step-only—multistep-wath

system Moved to 4.8¢ (eﬂﬂees—petmds—aﬂd—teﬂs)[Moved to 4 8 EKS]—aﬁd—betweeﬁ—umts
within-the-metrie-system(grams-and-dtograms)- [Included in 5.9a]

metei;s—aﬂd—mﬁhmeters—aﬂd—metefs) [Included in 5. 9a]

15
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4.7

4.8

4.9

4.10

The student W111 solve practical problems that involve determining perimeter and area in
andard-units easureU.S. Customary and metric units.

The student will

a) estimate and measure length and describe the result in U.S. Customary and metric units;
and[Moved from 4.7a]

ab) estimate-and-measure Haquid-volume-an h £ a U-S-—Customary
wnits[Included in 3.7b]estimate and measure weight/mass and describe the results in U.S.
Customary and metric units[Moved from 4.6a];-and

bc) given the equivalent measure of one unit, identify equivalent measurements of length,
weight/mass and liquid volume between units within the U.S. Customary system —(eups;

pints;-quarts;-and-galens)[Moved to EKS]:; and

d) solve practical problems that involve length, weight/mass. and liquid volume in U.S.
Customary.

The student will determine-solve practical problems related to elapsed time in hours and
minutes within a 12-hour period.

The student will
a) identify and describe representations-efpoints, lines, line segments, rays, and angles,
including endpoints and vertices; and

b) identify and describe representations-eflines-that-iHustrate-intersectingen, parallelism,
and perpendicularity lines.

transtationreflectionandrotation: [Moved to . 14]

The student W111 1dent1fv, describe, compare, and contrast eharaeteristiesof plane and solid

antaccording to their characteristics=ineludingthe (number of
ngles, Vertlces, and edges, and the number and shape of faces), using concrete models and
pictorial representations. [Moved from 3.14

The student will classify quadrilaterals as a parallelograms, rectangles, squares, rhombiuses,

and/or trapezoids.

a)—define-polygon;and

b)y—identify-polysons-with-10-erfewersides:[ Polygons other than quadrilaterals moved to
3.4E12]

Geometry _
Focus:Representations-and-Pelygens

Probability and Statistics
Focus- Outcomesand Data

4.13

4.14

The student will

a) prediet-determine the likelihood of an outcome of a simple event; and
b) represent probability as a number between 0 and 1, inclusive; and

c) create a model or practical problem to represent a given probability.

The student will
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a) collect, organize, and represent data in a bar graph and line graphdisplay;; aad

beutinterpret data represented in bar graphs and line
graphsaﬂ{erpfet—data—&em—a—vaﬂeskeﬁgmph& and

¢) compare two different representations of the same data (e.g., a set of data displayed on a

chart and a bar graph; a chart and a line graph; a pictograph and a bar graph).[Added to
align with EKS bullet

Patterns, Functions, and Algebra
4.15 The student will recognizeidentify, describe, create, and extend numerical-and-geometrie
patterns_found in objects, pictures, numbers, and tables.

4.16 The student will
a}—recogmze and demonstrate the meanlng of equahty in an equatlon —aﬁd
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Grade Five

The fifth-grade standards place emphasis on number sense with whole numbers, fractions, and decimals.
This focus includes concepts of prime and composite numbers, identifying even and odd numbers, and
solving problems using order of operations for positive whole numbers. Students will develop proficiency
in the use of fractions and decimals to solve practical problems. Students will collect, display, and analyze
data in a variety of ways and solve probability problems, using a sample space, o a tree diagram, or the
Fundamental Counting Principle. Students also will solve problems involving volume, area, and
perlmeter Students will be 1ntroduced to %expressmns w1th a variableand-open-sentences;-and-wit

: ierr. Students will solve
Qroblerns %&rg% reeegnr—ze%usrng strategres 1nclud1ng Qlace Value and the properties of
addition and multlphcatlon—th%dﬁtﬁbrM%preperty All of these skills assist in the development of the
algebraic concepts needed for success in the middle grades.

The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teachmg 1earn1ng and assessment. Whﬂ%learmag—mathematres—smdents—wﬂ-l

eernputers— Whlle learnlng rnathematlcs2 students wrll be actrvelx engaged2 using concrete materrals and

appropriate technologies to facilitate problem solving. However, facility in the use of technology shall not
be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts and

relationships-or for proficiency in basic computations.
Mathematies—has—its—ownlanguage—and+tThe acquisition of specialized mathematical vocabulary and

language patterns—is crucial to a student’s understanding and appreciation of the subject_and fosters

conﬁdence in rnathernatlcs communication and nroblem solvrng Students—shetdd—b&eneeuraged—te—use

Problem solving has-beenis integrated throughout the six-content strands. The development of problern-
solving skills sheuld-beis a major goal of the mathematics program at every grade level. The development

of skills and problem-solving strategies must be fstruetionin-the-process-of problemselving-will need-te
belntegrated early and contlnuously into each student’ s mathematlcs education. —Students—must—b%hel—ped

5.1 The student given a de01ma1 through thousandths, will round to the nearest whole number,
tenth, or hundredth.

52 The student will
a) recognize-andnamerepresent and identify equivalencies among fractions and #n-their
equivalent-decimals, with and without models; form-and-iee-versa; and
b) compare and order fractions, mixed numbers, and/or decimals in a given set from least to
greatest and greatest to least.

53 The student will
a) identify and describe the characteristics of prime and composite numbers; and
b) identify and describe the characteristics of even and odd numbers.

Computation and Estimation
5.4 The student will create and solve single-step and multistep practical problems involving

addition, subtraction, multiplication, and division with and without remainders of whole
numbers.
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5.5

5.6

5.7

The student will
a) findthesum;,differenee;estimate and determine the product; and quotient of two numbers

expressed-asinvolving decimals-deetmnals-through-theusandths{divisers-with-enly-one
nenzereo-digit); and [Addition and subtraction with decimals included in 4.6

b) create and solve single-step and multistep practical problems involving addition,
subtraction, and multiplication of decimals, and single-step practical problems involving
division of decimals.

The student will

a) solve single-step and multistep practical problems involving addition and subtraction
with fractions and mixed numbers; and express-answers-in-simplest-form: [Included in
EKS]

b) solve smgle step practical problems 1nvolv1ng mult1ol1cat1on hat

frac‘uon w1th models

The student w1ll e%%e thg whole number numencal express1ons usmg the order of
arentheses—add s : S isten.[Moved

Measurement and Geometry

5.8

The student will

a) finddeterminesolve practical problems that involve perimeter, area, and volume in

standard units of measure; and

b) differentiate among perimeter, area, and volume and identify whether the application of
the concept of perimeter, area, or volume is appropriate for a given situations,

e)—tden&ﬁy—e%walel%me&sufemems—w&hm—ﬂ&%mem%emg [Moved to 5.9a]
U—S—Gﬂ-stemafy—aﬂd—metﬂeumts— [Moved to 5.9 EKS]
The student will

a) given the equivalent measure of one unit, identify equivalent measurements within the

metric system; and [Moved from 5.8c]
b) solve practical problems involving length, mass, and liquid volume using metric units.
[Moved from 5.8d]

The student will identify and describe the diameter, radius, chord, and circumference of a
circle.

The student will determine-an-ameunt-efsolve practical problems related to elapsed time in
hours and minutes within a 24-hour period.

The student will classify and measure right, acute, obtuse, and straight angles. [Classify
moved from 5.12a]

Foeus:—Classification-and-Subdividing

5.1312

The student will elassify
a)—angles-asrightacute obtuseorstraightand [Classification of angles moved to 5.12]
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5.14183

ba) classify triangles as right, acute, or obtuse ;and equilateral, scalene, or isosceles; and
b) investigate the sum of the interior angles in a triangle and determine an unknown angle
measure.

The student;-using

trapezeid); will

a) develop-definitions-oftheseplane-figures[Included in 4.12]recognize and apply
transformations, such as translation, reflection, and rotation;[Moved from 4.11b] and

b) investigate and describe the results of combining and subdividing planefigurespolygons.

Probability and Statistics
Focus: OQutcomesand Measuresof Center

5.15H4

5.1615

5.1716

The student will make-predietions-and-determine the probability of an outcome by
constructing a sample space_or using the Fundamental (Basic) Counting Principle.

The student, given a practical problem-situation; will coHeet-organizeand-interpret-dataina
variety-of forms;using
a) represent data in line plotss anda stem-and-leaf plotss=and-kne-graphs; and [Line plot
moved from 3 17 Line Qranhs included in 4.14; Line graphs included in 4.14]
5 3 : abeutinterpret data represented in a=line plots; and
stem-and- leaf plotsg andw Line plot moved from 3.17; Line graphs

included in 4.14]

c) compare data represented in a line plot with the same data represented in a stem-and-leaf
plot.

The student will solve practical problems that involve

a) describeing mean, median, and mode as measures of center;

b) describeing mean as fair share;

c) describing the range of a set of data as a measure of spread; and [Reordered]
de) find-determineing the mean, median, mode, and range of a set of data, ;and

—deseribe-therange-of a-set-of data-as-a-measure-of variation: [Reordered and edited]

Patterns, Functions, and Algebra

5.18%7

5.1918

The student will identify, describe, create,-and express, and extend ¢k ati H
ma-number patterns -and-express-therelationshipfound in objects, plctures numbers and

tables.

The student will

a) investigate and describe the concept of variable;

b) write an epen-senteneecquation to represent a given mathematical relationship, using a
variable;

c) usean %@xgressmn with a variable to represent a given verbal guantitatisze
expression involving one operation; and medel-one-step-linear-equationsin-one-variable;
using-addition-and-subtraction;and [Moved to 6.14]

d) create a problem situation based on a given eper-senteneecquation, using a single
variable.
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properties moved .4; naming of properties incorporated in 5.4 US
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Grade Six

The sixth-grade standards are-provide a transition from the emphasis placed on whole number arithmetic
in the elementary grades to foundations of algebra. The standards emphasize-include a focus on rational
numbers_and operations involving rational numbers. Students will use ratios to compare data sets;
recognize decimals, fractions, and percents as ratios; solve single-step and multistep problems, using
positive rational numbers; and gain a foundation in the understanding of and operations with integers.
Students will solve problems involving area and perimeter, and begin to graph in a coordinate plane. In
addition, students will build on the concept of graphical representation of data developed in the
elementary grades and develop concepts regarding measures of center. Students will solve linear
equations and inequalities in one variable, and use algebraic terminology. Students will represent

proportional relatlonshrps using two Varlables as a precursor to the development of the concept of linear
functions. Studen . o . . L

The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teachlng learnrng and assessment. %ﬂ&leammg—m&ﬂ&em&&es—s%uderﬁs—wﬂ

eornpn{ers Whrle learnlng mathematrcs2 students erl be actrvel¥ engaged2 using concrete matcrrals and
appropriate technologies to facilitate problem solving. However, facility in the use of technology shall not

be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts and
f%l-&&@ﬂS-h—l—pS—Ol‘ for proﬁcrency in basic computatrons S%udents*#rﬂ—a{so—}denﬁ%—real—kfeapphcaﬂens—of

Mathematies—has—its—ownlanguage—and+tThe acquisition of specialized mathematical vocabulary and

language patterns—is crucial to a student’s understanding and appreciation of the subject_and fosters

conﬁdence in rnathernatlcs communication and nroblern solvrng S%ﬁden%s—shetdd—b%eneei&aged—te—&se

Problem solving has-beenis integrated throughout the six-content strands. The development of problem-
solving skills sheuld-beis a major goal of the mathematics program at every grade level. The development

of skills and problem-solving strategies must be fstruetionin-the-process-of problemsolving-will need-te
be—lntegrated early and contlnuously into each student’ s mathematlcs education. —S%Hden%s—must—be—hel-ped

Number and Number Sense

6.1 The student will

datasetsrepresent relationships between quantities,
. . . . . a
using ratios, and will use appropriate notations, such as prato b, and a:b.

6.2 The student will

a) investigate-and-deseribefractions;deeimals-and pereents-asratios [Moved to EKS]
represent and determine equivalencies among fractions, mixed numbers, decimals, and
percents; and

b) identify-agivenfraction;-decimal-orpercentfromarepresentation; [Mevedte
EkSIncluded in 6.2a wl

db) compare and order #&e&ens—dee&nais—a—nd—pereen%snosmve ratlonal numbers

6.3 The student will
a) identify and represent integers;

b) compare and order and-eempare integers; and
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c¢) identify and describe absolute value of integers.

#ae&eﬂ&[Moved to 6 5 EKS]

6.45 The student will #rvestigate-and-deseribe-conecepts-of positiverecognize and represent patterns

with whole number exponents and perfect squares.

Computation and Estimation
6.56 The student will
a) multiply and divide fractions and mixed numbers; and
b) estimateselutionsand-then-solve single-step and multistep practical problems involving
addition, subtraction, multiplication, and division of fractions and mixed numbers;: and
c) solve multistep practical problems involving addition, subtraction, multiplication, and
division of decimals. [Moved from 6.7]

s&b&f&eﬁeﬁ—m&l&pheaﬂeﬂ—aﬂd—éiﬂsm&eﬁéeeﬂna}& [Moved to 6. 50]

6.6 The student will
a) add, subtract, multiply, and divide integers; aad [Moved from 7.3]
b) solve practical problems involving operations with integers=; and [Moved from 7.3]

c¢) simplify numerical expressions involving integers. [Moved and modified from 6.8
[Combined with 6.7, 2016 BOE first draft]

System-of meastrernent-and-measurements-in-the-metrie-systerm | Included in 7.3 EKS]

6.7810 The student will
a) define-derive n (pi)-as-theratio-of the-circumference-of a-ecirele-to-its-diameter;
b) solve problems, including practical problems, involving circumference and area of a

circle;gtven-the-diameter-orradius; and

c) solve problems, including practical problems, involving area and perimeter of triangles

and rectangles:and.

ist-[ Included in

6.894H1 The student will
a) identify the eoordinates-efa-peintinacomponents of the coordinate plane; and

b) identify the coordinates of a point and graph ordered pairs in a coordinate plane.

6.94812  The student will determine congruence of segments, angles, and polygons.
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613 Fhestudent-will-deseribe-and-identifyyproperties-of quadrilaterals:[Mewedte Included in 7.6]

Probability and Statistics
F e ical Anplicati £ Statisti
6.1014  The student, given a preblem-practical situation, will
a) eenstruetrepresent data in a circle graphs;
b) draw-coneclusions-and-make predietions;observations and inferences about data

represented in a-using circle graphs; and
c) compare and-eontrastcircle graphs with the same data represented in bar graphs,

pictouregraphs, and line plots-thatpresentinformationfromthe same-data-set.

6.114215 The student will
a) deser—rberepresent the mean of a data set graphlcallv as the balance pomt aﬁdand

be) determine the impact on measures of center when a single value of a data set is added,
removed, or changed. [Moved from 5.16 EKS]

616 Thestudentwall
: mpare-an [Moved to 8.11a]
- [Included in 8.11b]

Patterns, Functions, and Algebra
: bl . | .
617 Fhestudent-will-identify-and-extend-geometrie-[Included in AFDA.1 EKS and AILS5] and
arithmetie-[Included in AL.7 EKS, AFDA.1 EKS and AIL5] sequenees-

6.1243 The student will
a) o

represent a proportlonal relationship between two guantltles, including those arising from
practical preblemssituations; and
b) determine the unit rate of a proportional relationship and use it to find a missing value in
aratio table;
¢) determine if a proportional relationship exists between two quantities; and
d) make connections between and among representations of a proportional relationship
between two quantities using verbal descriptions, ratio tables, and graphssend-equations.

6.134418 The student will solve one-step linear equations in one variable, invelving-whele-number
eeefﬁete&ts—a&d—pes&&%raﬁe&al—sel—tmﬂsmcludmg practical problems that require the

solution of a one-step linear equation in one variable.

[Included in the EKS for 6.6%, 6.1344, 6.1445]

6.144520 The student will
a) represent a practical situation with a-graph-inequalities linear inequality in one variable;
and
b) solve one-step linear inequalities in one variable and graph the solution on a number line.
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Grade Seven

The seventh grade standards continue to emphas1ze the foundatlons of algebra Students—wd&e—sueeessﬁ-l—ly

address the concept of and operat1ons with rational numbers bv contmumg the1r study from sixth-grade.

Students will build on the concept of ratios to solve problems involving Fepies—ingrade-seveninclade
proportional reasoning;-. integer-ecomputation;Students will solve problems involving volume and surface
area and focus on the relationships among the properties of quadrilaterals. Probability is investigated
through comparing experimental results to theoretical expectations. Students continue to develop their
understanding of -solving twe-step-linear equations_and inequalities in one variable; by applying the

properties of real numbers. -and-recognizing—differentrepresentations—for—Students discern between

proport1onal and non—proport1onal relat1onsh1ps and begm to develop a concept of slope as rate of change.

The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teachmg leamrng and assessment. %rl&leammg—m&them&tres—sﬂ&dents—wﬂl

eemputer& Whrle learnmg mathematlcsi students Wlll be act1vel¥ engaged2 using concrete mater1als and
appropriate technologies to facilitate problem solving. However, facility in the use of technology shall not
be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts ane

rela&ensthps—or for proﬁc1ency in basic computatrons Students*all—alse—rdentr%—real—kf&appheatrens—ef

Mathematies—has—its—ownlanguage—and+tThe acquisition of specialized mathematical vocabulary and

language pattems—1s crucial to a student’s understanding and appreciation of the subject_and fosters

conﬁdence in mathematlcs communication and problem solvrng Students—sheuld—b&eneeuraged—te—use

Problem solving has-beenis 1ntegrated throughout the six-content strands. The development of problem—
solving skills sheuld-beis a major goal of the mathematics program at every grade level. The development

of skills and problem-solving strategies must be fstruetionin-the-process-of problemsolving-will need-te
b%mtegrated early and cont1nu0usly into each student’ s mathemat1cs education. —Students—must—b%hel—ped

Number and Number Sense

7.1 The student will

a) investigate and describe the concept of negatwe exponents for powers of ten;
b) determine compare and order setesn atren-for numbers greater than zero_written in

scientific notation;

c) compare and order fractions;-deetmals;percents-and-numbers-written-in-seientifie

potatienrational numbers;
d) determine square roots of perfect squares; and
e) identify and describe absolute value fer-of rational numbers.

2 Fhe-student-will-deseribe-and-represent-arithmetie [Included in AL.7. EKS, AFDA.1 EKS and
AlLS |and-geometrie-sequenees [Included in AFDA.1 EKS and AllL 5 Jusing-variable
expressions:
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Computation and Estimation

: , onal ,

7.23 The student W111

%@ed%e%&ka% and

b) addssubtractmultiplyand-divide-integers [Moved to 6.6a] solve practical problems

involving operations with rational numbers.

7.34 The student will solve single-step and multistep practical problems, using proportionsalal
[CasONINgFeasems.

Measurement and Geometry

= P . = .
7.45 The student will
a) describe and determine the volume and surface area of rectangular prisms and [Moved

from 7.5 EKS] cylinders; and

b) solve problems, including practical problems, involving the volume and surface area of

rectangular prlsms and cyhnders +—and

and—sur—ﬁae%area—[lncluded in 8. 6b]

7.56 The student will determ

and—wr&%preper&eﬁs%e—aepress—&ﬁelaﬁenshms—bemreensolve problems 1nclud1n,q practlcal

problems, involving the relationship between corresponding sides and corresponding angles
of similar figuresquadrilaterals and triangles.

S

7.67 The student will
a) compare and contrast the-feHewing-quadrilaterals based on their properties:; and

parallelogram; rectangle;square; thombus;and-trapezoid:
b) selvepreblemste determine unknown side lengths or angle measures of quadrilaterals.

7.78 The student; given-apebygen-inthe-coordinateplane;-will apply representtransformations
¢translations and reflections_of right triangles or rectangles;-diations;rotations;-and

translations)bygraphing in the coordinate plane. [Dilations included in 8.7 and G.3; Rotations
included in G.3]

Probability and Statistics

7.89 The student will
a) determine the theoretical and experimental probabilities of an event; and
b) investigate and describe the difference between the experimental probability and
theoretical probability of an event.

éBaﬁe)—Geurm-ng—Pr—mel-ple— [Moved to 5. 15]
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7.9H

The student, given data for a practical situation, will

a) econstructand-analyzerepresent data in a histograms; and

b) make observations and inferences about data represented in a histogram; and

c) compare and-eontrast-histograms with ethertypes-efsraphspresenting-informationfrom

the same data setrepresented in stem-and-leaf plots, line plots, and circle graphs.

Patterns, Functions, and Algebra

[Included in

7.1113

7.1214

7.1315

fMoved to 6 12b 2016]
e Jdetermlne the slope, m, as rate of change i 1n a proportlonal relationship between two
uantities, £ ]

m to represent the relationsh1g;

€& b) graph a line representing a proportional relationship between two quantities given the
slope and an ordered pair, or given the equation in Y = mx form where m represents the

slope as rate of changes;

¢) determine the y-intercept, b, in an additive relationship between two quantities and write
an equation in the form y = X + b to represent the relationship;

d) graph a line representing an additive relationship between two quantities given the
intercept and an ordered pair, or given the equation in the form y = x + b, where b

represents the y-intercept; and
e) make connections between and among representations of a proportional relationship
between two guantities using verbal descriptions, tables, equations, and graphs.

The student will

vefsa—aﬁd[lncluded in7. 12 EKS]

by—evaluate algebraic expressions for given replacement values of the variables.

The student will

a)—solve ene—and-[Included in 6.14]two-step linear equations in one variable:and, including

b)y—sebve practical problems that requireirg the solution of a ere—and-two-step linear
equations in one variable.

The student will

a)—solve one- and two-step [two-step moved from 8.15b]linear inequalities in one variable,
including practical problems:, involving addition, subtraction, multiplication, and
division; and

b)—graph the solutions te-inegualities-on the-a number line.
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4 Liolicati A '
Incorporated into #2:7.11, 7.12, and 7.13
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Grade Eight

The eighth-grade standards continue to build on the concepts needed for success in high school level
lgebr %é= eometry, and St&tlSthS&FHH@%Hd%d—GG—S%PV%PWG—pHPpGS%S F—rrst—th%standards—eeﬂtam

sueeess—rnﬁ%gebra—I—Students W111 g&m—proﬁereney—m—eomput&tron—w%ﬂa—ra&onal—explore real numbers
and the subsets of the real number_system. and-willase-pProportionsal reasoning is expounded upon as

students —te-solve a variety of problems. Students find the volume and surface area of more complex
three-dimensional figures and apply transformations to geometric shapes in the coordinate plane. Students
will verify and apply the Pythagorean Theorem creating a foundation for further study of triangular
relationships in geometry. New-Students will represent data, both univariate and bivariate data, and make
predictions by observing data patterns. Students build upon the algebraic concepts developed in courses
that the standards for Grades 6 and 7 Mathematics, include simplifying algebraic expressions, solving

multrstep equations and 1nequaht1es and graphmg hnear equatrensﬁmctrons—vrsuah%mg—three—

relaﬁoﬂs—and—funet}ons—usmg—tables—graphs—and—m}es The elghth grade standards mowd%—more
selidare vital_to_providing a solid foundation in Algebra I for these-students net-readyforAlgebratin

grade-eightin middle school mathematics.
The use of appropriate technology and the interpretation of the results from applying technology tools

must be an integral part of teachmg learnrng and assessment. %ﬂ&leammg—m&ﬂ&em&&es—sﬂ&dents—wﬂ

eomputer&Whrle learmng mathematlcsg students w111 be actlvelgg engagedg using concrete materlals and
appropriate technologies to facilitate problem solving. However, facility in the use of technology shall not

be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts ane
rela&oﬂshﬂas—or for proﬁc1ency in basic computatrons Students*#rﬂ—also—rdentr%—real—kf&appheatrons—of

Mathematies—has—its—ewnlanguage—and—+tThe acquisition of specialized mathematical vocabulary and

language pattems—ls crucial to a student’s understanding and appreciation of the subject_and fosters

conﬁdence in mathematrcs communication and problem solvmg Studeﬁts—sheuld—be—eﬁeeiﬁaged—te—use

Problem solving has-beenis integrated throughout the six-content strands. The development of problem-
solving skills sheuld-beis a major goal of the mathematics program at every grade level. The development

of skills and problem-solving strategies must be fstruetionin-the-process-of problemsolving-will need-te
belntegrated early and contmuously into each student’ s mathematlcs education. —Students—must—b%hel—ped

Number and Number Sense
. Relationshi i 1) | |

8.1 The student will
%8 14a]
b) compare and order real numbersdeeimals;-fractions;percents;-and-numbers-written-in
setentifienotation.[Moved to EKS]
8.2 The student will describe erally-and-in-writing-the relationships between the subsets of the

real number system.
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8.3 The student will
a) estimate and determine the two consecutive integers between which a square root

lies; and [Moved from Computation and Estimation strand 8.5b
b) determine both the positive and negative square roots of a given perfect square.

Moved from Computation and Estimation strand 8.5 EKS]

Computation and Estimation

F e cal Anplicat] f C . ith Real | |
8.43 The student will

a%=solve practlcal problems 1nvolv1ng comsumer applications.za

fep{aeeme&t—val-ae&ef—th%vaﬂab}esr Moved to 8 14a]
&5 Fhestadent-wit
a—) detem%&eth%a—wen—ﬁumb%s—a—pe%%sqﬂafﬁ&d[lncluded in 7 1]
: 0-€6 0 b eotlies: [Included in
8. 3a|
Measurement and Geometry
8.56 The student will use
ay—verify-by-measuring-and-deseribe-the relationships among pairs of angles that are vertical
angles, adjacent angles, supplementary angles, and complementary angles:-and
b)—to determine the measure of unknown angles-efless-than360°.
8.67 The student will
a) imvestigate-and-solve problems, including practical problems, involving volume and
surface area of reetangularprisms—eyhnders; cones; and square-based pyramids; and

b) describe how changing one measured attribute of a rectangular prismfigare affects the
volume and surface area.

Geometry

: bl Solvi ith 2 3D . LE;
8.78 The student will

a) given a polygon, apply transformations, to include translations, zetatiens:[Included in
G.3] reflections, and dilations, in the coordinate te-plane-figures; and
b) identify practical applications of transformations.

8.89 The student will construct a three-dimensional model, given the top or bottom, side, and front
views.

8.910 The student will
a) verify the Pythagorean Theorem; and
b) apply the Pythagorean Theorem.

8.10H The student will solve praetieal-area and perimeter problems, including practical problems,
involving composite plane figures.
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Probability and Statistics

. Statistical lusis of C I | N .
8.1112 The student will

a) compare and contrast the probability of independent and dependent events; and [Moved

from 6.16]with-and-witheut replacement:

b) determine probabilitiesy for independent and dependent events.

8.12 The student will
a) represent numerical data in boxplots; [Moved from A.10
b) make observations and inferences about data represented in boxplots; and [Moved from
A.10
c) compare and analyze two data sets using boxplots w=th-the-san :
histoerams—stemandleafolotsand Lineslots. [MovedfromAlO]
8.13 The student will

a) represent data in scatterplotsmake-comparisons;predictions;and-inferences; using
nformation-displayed-ingraphs; and

b) make observations and-inferenees about data represented in eenstruct-and-analyze
scatterplotss; and

c) use a drawing to estimate the line of best fit for data represented in a scatterplot.

Patterns, Functions, and Algebra
L lati hi
8.144 The student will
a) apphythe-orderof-operationsto-cvaluate an algebraic expressions for given

replacement values of the variables|Moved from Computation and Estimation strand 8.4

and Number and Number Sense strand 8.1a]; and

b) simplify expressions in one variable.

8.1544 The student will m

a) determine whether a given relation is a function; and
b) determine the domain and range of a function. [Moved from 8.17]

8.1745 The student will
a)—solve multistep linear equations in one variable with the variable on one and both-twe
sides of the equation, including practical problems requiring the solution of a multistep

linear equation in one variable.:

and-[Moved to
%1%7 13]
e)—identify-properties-of operations-used-to-selve-an-equation:[ Incorporated into 8.14, 8.17,
and 8.18 EKS]
8.16 The student will

a) recognize and describe the graph of a linear function with a slope that is positive,

negative, or zero;
b) identify the slope and y-intercept of a linear function given a table of values, thea graph

or giwenthe an equation in y = mx + b form;
¢) determine the independent and dependent variable, given a practical situation modeled by
d) graph a linear function given the equation in y = mx + b form; andtwe-variables:
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5

o)
—_—
oo

%%&e%make connections between and among regresentatlons of a hne unctlon using
verbal descriptions, tables, equations, and graphs.

The-student-will-identifythe-domainranger-[Moved to 8.15blindependent-variableror
dependent-[Moved to 8.16c EKS|variable-inagivensituation:

The student will solve multistep linear inequalities in one variable with the variable on one
and both sides of the inequality symbol. including practical problems, and graph the
resultssolution on a number line. PMewedfrom-815b
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Algebra |

The successful mastery of Algebra I is widely considered to be the gatekeeper to success in the study of
upper-level mathematics. The study of algebraic thinking begins in kindergarten and is progressively
formalized prior to the study of the algebraic content found in the Algebra I Standards of Learning.
Included in the progression of algebraic content is patterning, generalization of arithmetic concepts,
proportional reasoning and representing mathematical relatlonshlps using tables, symbols, and graphs.

h athin pten $ at—All students are expected to
achleve the Algebra I standards. The study of Algebra I assists students in generalizing patterns or
modeling relevant, practical situations with algebraic models. In order to assist students in developing
meaning and connecting algebraic concepts to geometry and statistics, Whenplanningfor—instraction;

consideration will-should be given to the sequential development of concepts and skills by using concrete
materials to assist students in maklng the transmon frorn the &chmett&numerlc to the syrnbollc Students

and—prebabﬁtty—and—statrsﬂes—Connectlons between Algebra I and a%se—shenld—bﬁnad%te—other subJect
areas through practlcal applications—Fhis—approach—to—teachingalgebra——sheuld may assist in helping

students attach meaning to the abstract concepts of algebra.

These standards require students to use algebra as a tool for representing and solving a variety of practical
problems. Tables and graphs will be used to interpret algebraic expressions, equations, and inequalities
and to analyze behaviors of functions._These standards include a transformational approach to graphing
functions and writing equations when given the graph of the equation. Transformational graphing builds a
strong connection between algebraic and graphic representations of functions.

Graphing utilities (calculators, computers, and other technology tools) will be used to assist in teaching
and learning. Graphing utilities facilitate visualizing, analyzing, and understanding algebraic and
statistical behaviors and provide a powerful tool for solving and verifying solutions.

Expressions and Operations
A.l The student will
a) represent verbal quantitative situations algebraically; and
b) evaluate these-algebraic expressions for given replacement values of the variables.

A2 The student will perform operations on polynomials, including
a) applying the laws of exponents to perform operations on expressions;
b) adding, subtracting, multiplying, and dividing polynomials; and
¢) factoring completely first- and second degree binomials and trlnomlals in one e
twe-variables. Graphing s an

a}gebfadfefaeteﬂ%&tte’;&[Moved to EKS]

A3 The student will si pllfye*pfess—the
a) square roots of R
expressions;

b) cube roots of integersw atronalnumbers;
Loebsai o in sl lieal &
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¢) numerical expressions containing square or cube roots.

Equations and Inequalities

A4

A5

A.6

The student will solve multiste !
a) multistep linear equat1ons in one Var1able algebra1cally[Reordered]selvmg—l—x-teral

equ&&ens—éfen%ul—as}—fer—a—gwen—vaﬁable | Reordered l;

subsets[Moved to EKS]

eb) selving-quadratic equations_in one variable algebraically-and-graphicaly;
dc) selvingliteral equations for a specified variable[Reordered |multisteplinearequations
algebraically-and-graphieally [Reordered];

ed) sebangsystems of two linear equations in two variables algebraically and graphically;
and

fe) selvrng—real—werldpracﬁca problems 1nvolV1ng equatrons and systems of equations.

and—te—verrﬁy—algebra&sel-u&ens— [Included in EKS]

The student will selve-multistep-tinearinequalitiesintwo-variables;ineluding
a) solveing multistep linear inequalities in one variable algebraically and represent the

solution graphically;
b) represent the solution of linear inequalities in two variables algekb

S@%&eﬁﬂ%égraphlcallvﬁm%ﬁeﬁ*mﬁﬁ%h&%ﬁﬁ%a**eﬁﬁ ei

[Included in EKSJ;

c) solveingreal-world practical problems involving inequalities; and
d) represent the solution to a selweing systems of inequalitics-algebrateal—and-graphically.

The student will graphlineare ns-and-Hnearine esin

[Linear equations moved to A. 6c and l1near 1nequal1t1es moved to A Sb[

a) determinging the slope of a line when gwen an equat10n of the lrne the graph of the l1ne

or two points on the line- e e e hang W v

negativereroorundebfined [Included in US and EKS] and

b) writeing the equation of a line when given the graph of the line, two points on the line, or
the slope and a point on the line; and

¢) graph linear equations in two variables. [Moved from SOL stem]

Functions

A7

A8

The student will investigate and analyze funetioen{linear and quadratic function families and

their characteristics both algebraically and graphically, including

a) determining whether a relation is a function;

b) domain and range;

c) zeros-ofafunetion;

d) x—and~intercepts;

¢) findingthe-values of a function for elements in its domain; and

f) makingconnections between aay=twe and among multipleand-amengmultiple
representat10ns of func‘uons using Verbal descr1gt1ons, tables3 eguauons5 and

The student, given a data set or practical situation, #areal-werld-eontext, will analyze a
relation to determine whether a direct or inverse variation exists, and represent a direct
variation algebraically and graphically and an inverse variation algebraically.
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Statistics

ALD he-student-will compare-and
whiskerploets:[Moved to 8.12
A9H The student will collect and analyze data, determine the equation of the curve of best fit

in order to make predictions, and solve real-werldpractical problems, using
mathematical models of linear and quadratic functions. —Mathematical- models—wil
elude i | Lratic fumetions.
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Geometry

This course is designed for students who have successfully completed the standards for Algebra 1. All
students are expected to achieve the Geometry standards. The course includes_an emphasis on developing
reasoning skills through the exploration of geometric relationships including;—ameng—ether—things;
properties of geometric figures, trigonometric relationships, and mathematical proofsreaseningto—justify
eonechustons. In this course, deductive reasoning and logic are used in direct proofs. Direct proofs are
presented in different formats (typically two-column or paragraph) and employ definitions, postulates,

theorems and algebra1c 1ust1ﬁcat1ons 1nclud1ng coord1nate methods Methods—oﬂustrﬁeaﬂen—m—l-l—memde

S =3 O15; ) 5

This set of standards includes emphasis on two- and three-dimensional reasoning skills, coordinate and
transformational geometry, and the use of geometric models to solve problems. A variety of applications
and some general problem-solving techniques, including algebraic skills, should be used to implement
these standards Graphmg ut111t1es ( calculators computers and other technology tools)Caleulators;

and dynamic

geometry seftware ppl1cat1on —and—other—appropﬂat%teehnologﬁeols w1ll be used to assist in teaching

and learning. An

Reasoning, Lines, and Transformations
G.1 The student will use deductive reasoning to construct and judge the validity of a logical
argument consisting of a set of premises and a conclusion. This will include
a) identifying the converse, inverse, and contrapositive of a conditional statement;
b) translating a short verbal argument into symbolic form;_and
c) determining the validity of a logical argument. [Added from EKS] using-Venn-diagrams

torepresentsetrelationships [Moved to DM.12]:-anéd
& wsinsdeductive reasoninge

G.2 The student will use the relationships between angles formed by two lines eut-intersected by a
transversal to

a) determm%whetherprove two or more lines are parallel and
b) werify 3

¢} solve real-werld problems, including practical problems, involving angles formed when
parallel lines are entintersected by a transversal.

G3 The student will 4
and—eeerdmat%methodH& Moved to US solve problems 1nvolV1ng symmetry and
transformation. This will include
a) investigating and using formulas for finddetermining distance, midpoint, and slope;

b) applying slope to verify and determine whether lines are parallel or perpendicular;

c) investigating symmetry and determining whether a figure is symmetric with respect to a
line or a point; and

d) determining whether a figure has been translated, reflected, rotated, or dilated, using
coordinate methods.
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G4

The student will construct and justify the constructions of

a) a line segment congruent to a given line segment;

b) the perpendicular bisector of a line segment;

c) aperpendicular to a given line from a point not on the line;

d) a perpendicular to a given line at a given point on the line;

e) the bisector of a given angle,

f) an angle congruent to a given angle; and

g) aline parallel to a given line through a point not on the given-line; and

h) _an equilateral triangle, a square, and a regular hexagon inscribed in a circle. [Moved from

EKS]

Triangles

G.S5

G.6

G.7

G.8

The student, given information concerning the lengths of sides and/or measures of angles in
triangles, will solve problems, including practical problems. This will include

a) ordering the sides by length, given the-angle measures;

b) ordering the angles by degree measure, given the-side lengths;

¢) determininge whether a triangle exists; and

d) determininge the range in which the length of the third side must lie.

The student, glven 1nformatlon in the form ofa ﬁgure or statement, will prove two triangles
are congruent;-using-alg : : vell-a

The student, glven 1nformatlon in the form of a figure or statement, W111 prove two triangles
are similar: re-ale ; peth :

The student will solve real-werld-problems, including practical problems, involving

right triangles. This will include applying-by-uasingthe
a) the Pythagorean Theorem and its converse;;
b) properties of special right triangles;; and

c) righttriangle-trigonemetrytrigonometric ratios.

Polygons and Circles

G.9

G.10

G.11

The student will verify eharaeteristies-of quadriaterals-and use properties of quadrilaterals to

solve real-werld-problems, including practical problems.

The student will solve real-werld-problems, including practical problems, involving
angles of convex polygons._ This will include determining the

a) determininethe-sum of the interior and/or exterior angles:

b) detesmininesthe-measure of an interior and/or exterior angle; and

) determininethe-number of sides of a regular polygon.

The student will solve problems, including practical problems, by applying properties of

circles.use-angles;-ares-chords-tangents,and-seeantsto This will include determining

a) investigate-verify-and-applyproperties-ofeireles[Moved to stem]angle measures formed
by intersecting chords, secants, and/or tangents;

b) selvereal-worldproblems-invelving properties-ofeireles[Moved to stem]lengths of
segments formed by intersecting chords, secants, and/or tangents; ane

c) findarc lengths; and

d) and areas of a sectors-in-eireles.
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G.12 The student will solve problems involving ;-given-the-coordinates-of the-centerofacircle-and
a-point-on-the-eirele,will-write-the-equations of the-circles.

Three-Dimensional Figures
G.13 The student will use fermmlasfor-surface area and volume of three-dimensional objects
to solve real-werldpractical problems.

G.14 The student will aseapply the concepts of similarity -geemetrie-objeetsinto two- or three-

dimensionals geometric figures. This will include-te

a) comparinge ratios between side-lengths, perimeters, areas, and volumes_of similar
figures;

b) determininge how changes in one or more dimensions of an ebjeetfigure affect area
and/or volume of the ebjeetfigure;

¢) determininge how changes in area and/or volume of an ebjeet-figure affect one or more
dimensions of the ebjeetfigure; and

d) solvinge real-werld-problems, including practical problems, about similar geometric

objeetsfigures.
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Algebra, Functions, and Data Analysis

ad d O e O e O O e O e A eb [y 08 rd—Pa

Anal—ys+s—Th1s course is des1gned for students who have successfully completed the standards for Algebra
I_and may benefit from additional support in their transition to Algebra II. Within the context of
mathematical modeling and data analysis, students will study functions and their behaviors, systems of
inequalities, probability, experimental design and implementation, and analysis of data. Data will be
generated by practical applications arising from science, business, and finance. Students will solve
problems that require the formulation of linear, quadratic, exponential, or logarithmic equations or a
system of equations.

Through the investigation of mathematical models and interpretation/analysis of data from real
hferelevant, applied contexts and situations, students will strengthen conceptual understandings in
mathematics and further develop connections between algebra and statistics. Students should use the
language and symbols of mathematics in representations and communication, both orally and in writing
throughout the course.

These standards include a transformational approach to graphing functions and writing equations when
given the graph of the equation. Transformational graphing builds a strong connection between algebraic
and graphic representations of functions.

Graphing utilities (calculators, computers, and other technology tools) will be used to assist in teaching
and learning. Graphing utilities facilitate visualizing, analyzing, and understanding algebraic and
statistical behaviors and provide a powerful tool for solving and verifying solutions.

Algebra and Functions
AFDA.1  The student will investigate and analyze funetien(linear, quadratic, exponential, and
logarithmic) function families and their characteristics. Key concepts include

a) domain and rangeeentinuity; [Reordered]

b) intervals on which a function is increasing or decreasingleeal-and-absolute-maxima-and
minima [Reordered];

c) demainandrangeabsolute maximasss and minimasss [Reordered];

d) zeros;

e) intercepts;

f) wvalues of a function for elements in its domainintervals-in-which-the-funetion-is
inereastng/deereasing [Reordered];

g) connections between and among multlgle @% representatlons of functions u M

_)_ end behav10rs and
ki) vertical and horizontal asymptotes.

AFDA.2  The student will use knowledge of transformations to write an equation, given the graph of a
funetion{linear, quadratic, exponential, and logarithmic} function.

AFDA.3  The student will collect and analyze data, and-generate-andetermine the equation for-of

the curve of best fit in order to make predictions, and solve (inear,-quadratic-exponential;
and-Hogarithmie)-of bestfitto-medelreal-werldpractical problems-er-applieations using
models of linear, quadratlc and exponentlal functlons Stﬂdents—wqqll—&sethebest—ﬁt—eqb}atien
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AFDA 4

AFDA.S

use&ppfepﬂate

ultlpl representatlons of functlons for analy51s 1nterpretat10n and prediction.

The student will determine optimal values in problem situations by identifying constraints
and using linear programming techniques.

Data Analysis

AFDA.6

AFDA.7

AFDA.8

The student will calculate probabilities. Key concepts include
a) conditional probability;

b) dependent and independent events;

c) addition-and-multiplicationralesmutually exclusive events;
d) counting techniques (permutations and combinations); and
e) Law of Large Numbers.

The student will aﬂah%%th&nem}al—dtsmbaﬁeﬂ—Key—eeaeep%s—meh}d%

ba) identify and describe properties of a normal distributionpereenties;

eb) interpret and compare z-scores for normally distributed datanermalizing-data-usingz-
seores; and
dc) apply properties of normal distributions to determine probabilities associated with areas

under the standard normal curveareaunder-the-standardnormal-eurve-and-probability.

The student will design and conduct an experiment/survey. Key concepts include
a) sample size;

b) sampling technique;

c) controlling sources of bias and experimental error;

d) data collection; and

e) data analysis and reporting.
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Algebra ll

aH-—Students enrolled in Algebra
IT are assumed to have mastered those concepts outhned in the Algebra I standards Al-l—students—preparmg

h —A
thorough treatment of advanced algebralc concepts will be provrded through the study of functlons
“families—of funetions;> equations, inequalities, systems of equations and inequalities, polynomials,
rational and radical equations, complex numbers, and sequences and series. Emphasis will be placed on
practical applications and modeling throughout the course of study. Oral and written communication
concerning the language of algebra, logic of procedures, and interpretation of results should also permeate
the course.

These standards include a transformational approach to graphing functions. Transformational graphing
uses translation, reflection, dilation, and rotation to generate a “family of graphsfunctions” from a given
graph-“parent” function and builds a strong connection between algebraic and graphic representations of
functions. Students will vary the coefficients and constants of an equation, observe the changes in the
graph of the equation, and make generalizations that can be applied to many graphs.

Graphing utilities (calculators, computers, and other technology tools) will be used to assist in teaching
and learning. Graphing utilities facilitate visualizing, analyzing, and understanding algebraic and
statistical behaviors and provide a powerful tool for solving and verifying solutions.

a) add, subtract, multrply, drvrde and simplify ratlonal algebraic expressions;
b) add, subtract, multiply, divide, and simplify radical expressions containing rational
numbers and Varlables and express1ons contammg rat10nal exponents;

& ¥

%rsa[Moved to EKS] and
dc) factor polynomials completely_ in one or two variables.

A%
h@areh%@i—H[Moved to AII 5in the Functlons strand]

AllL 23 The student will perform operations on complex numbers, express the results in simplest
form using patterns of the powers of i;-and-identify-field properties-thatare-valid for the
complex-numbers.
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EquanonsandlnequahUes

Al 34 : ;
a) absolute value 11near equatlons and 1nequa11t1es
b) quadratic equations over the set of complex numbers;
c) equations containing rational algebraic expressions; and
d) equations containing radical expressions.
[Moved to EKS]

All 45 The student will solve renlinear-systems of equatiens;inelading linear-quadratic and
quadratlc quadratlc eguatlon algebralcally and graphlcally Graphinsealetatorswil

H5Ha : utions: [Moved to
Functions

AllL 52 The student will investigate and apply the properties of arithmetic and geometric
sequences and series to solve real-werldpractical problems, including writing the first n
terms, finding-determining the n™ term, and evaluating summation formulas. Notation
will include 2’ and a,.[Moved from Expressions and Operations strand]

AlL6 For absolute value, square root, cube root, rational, polynomial, exponential, and
logarithmic functions, Fthe student will
a) recognize the general shape of function (abselute-value,squarerootcuberoot; rational;

pelynoemial;-expenential;-and-logarithmie)-families; andwﬂ-l
b) use knowledge of transformations to convert between graph
guatlons and the corresgondmg gragh of functions.

AlL7 The student will investigate and analyze linear, quadratic, absolute value, square root, cube
root, rational, polynomial, exponential, and logarithmic functions families algebraically and
graphically. Key concepts include
a) domain, and range, and continuityineluding limited-and-discontinuous-domains-and

ranges [Moved to EKST;
b) intervals in Wthh a functlon is increasing or decreasing:; [Reordered]
C) maxima-andminimaextrema;
d) zeros;
ee) ¥—andy-intercepts;
df) m%ewals—m—w%wh—a—funeﬁems—mereasmg—er—de%&smgvalues of a function for elements
in its domain;
eg) connections between and among multlgle% representatlons of functions u %g
ﬂ1) end behaV1or
i)  vertical and horizontal asymptotes; [Reordered]
gj) inverse of a function; and
hk) composmon of mﬂl-t-l-ple—functlons algebralcally and graghlcallx
: ; - [Moved to
AIL8 The student will investigate and describe the relationships among solutions of an equation,

zeros of a function, X-intercepts of a graph, and factors of a polynomial expression.
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Statistics

AlL9

AlL10

AlL11

AlL12

The student will collect and analyze data, determine the equation of the curve of best fit;- in
order to make predictions, and solve real-werldpractical problems, using mathematical
models of near; quadratic; and exponential functions. Mathematical-models-willinelude

pelynomial;-expenential;-and-logarithmiecfunetions:

The student will identifrepresent;-ereate; and solve real-werldproblems, including practical
problems, involving inverse variation, joint variation, and a combination of direct and inverse
variations.

ba) identify and describe properties of a normal distribution;
eb) interpret and compare z-scores for normally distributed data; and

dc) apply properties of normal distributions to determine probabilities associated with areas
under the standard normal curve.

The student will compute and distinguish between permutations and combinations and-use

technology-forapplications.
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Trigonometry

: The standards below

g Tr1gonometg 1nclude the study of tr1gonometrrc deﬁnrtrons
applrcatrons graphing, and solving trigonometric equations and inequalities. Emphasis should also be
placed on using connections between right triangle ratios, trigonometric functions, and circular functions.
In addition, applications and modeling should be included throughout the course of study. Oral and
written communication concerning the language of rnathematrcs logrc of procedure and 1nterpretat10n of
results should also permeate the course.Empk : :

Graphing utilities (calculators, computers, and other technology tools) will be used to assist in teaching

and learning. Graphing utilities facilitate visualizing, analyzing, and understanding algebraic and
statistical behaviors and provide a powerful tool for solving and verifying solutions.

T.1 The student, given a point etherthanthe-erigin-on the terminal side of anthe angle in
standard position, or the value of the trigonometric function of the angle, will usedetermine
the-definitions-of the six-trigonometric-funetions-to-find the sine, cosine, tangent, cotangent,
secant, and cosecant of the angle—r—n—sﬁand—ard—pesﬁen —"Prrgenernetrrc—f—une&ens—def—i—ned—on

T.2
ﬁineﬁens—[Combmed 1nto T l]
The student will develop and apply the properties of the unit circle in degrees and radians.
[Moved and rewritten from T.3]

T.93
The student w111 solve nroblerns 1nclud1ng practrcal problems involving
a) arc length and area of sectors in circles using radians and degrees; and
b) linear and angular velocity.

T.74 The student will finddetermine;-with-the-aid-ofa-ealenlatoer; the value of any trigonometric
function and inverse trigonometric function.

T.5 The student will verify basic trigonometric identities and make substitutions, using the basic
identities.

T.36 The student, given one of the six trigonometric functions in standard form, will

a) state the domain and the range of the function;

b) determine the amplitude, period, phase shift, vertical shift, and asymptotes;

c) sketch the graph of the function by using transformations for at least a two-period
interval; and
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d) investigate the effect of changing the parameters in a trigonometric function on the graph
of the function.

T.47 The student W111 graph the SiX 1nverse trlgonometrlc functions. *den&fy—th%éemam—aﬁd—faﬂge

Law—ef—Smes—aﬂd—th&I:awef—Gesmes— [Included in EKS]
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Computer Mathematics

This course is intended to provide students with experiences in using computer programming techniques
and skills to solve problems that can be set up as mathematical models. Students enrolled in Computer
Mathematics are assumed to have studied the concepts and skills in Algebra I and beg1nn1ng geometry

Even though computer ideas should be introduced in the context of mathematical concepts, problem
solving per—se—should be developed in the most general sense, making the techniques applicable by
students in many other environments. Strategies include defining the problem; developing, refining, and
implementing a plan; and testing and revising the solution. Programming, ranging from simple programs
1nvolv1ng only a few lines to complex programs 1nvolv1ng subprograms should permeate the entire

or—spreadsheet Programmmg concepts problem-solvmg strateg1es and mathematrcal apphcat10ns should
be integrated throughout the course.

These standards identify fundamental principles and concepts in the field of computer science that will be
used within the context of mathematical problem solving in a variety of applications. As students develop
and refine skills in logic, organization, and precise expression, they will apply those skills to enhance
learning in all disciplines.

COM.1 The student will design and apply computer programsming—techniques—and—sleﬂls to solve
practical real-wesrld-problems in mathematlcs arising from eonsurner—busmess— and ether

appl1cat1ons in mathematics. P

*COM.2 The student Wlll des1gn, Wr1te document test, and debug, aﬁd—doc—ument—a omputer program

*COM.3 The student w111 write program spec1ﬁcat1ons that define the constraints of a grven problem

selvable-under-thegiven-coenditions:[Moved to US

*COM 4 The student will des1gn an s%ep-b%ste%plan—(algonthm) to solve a g1ven problem T—h&plaﬂ

d—r—agr&m—l Moved to US|

*COM.5 The student will divide a given problem into manageable-seetions{modules} by task and
1mplement the solut1on Jéhe—modules—wﬂl—melude—aimprepﬁateﬂsepdeﬁned—fuﬁe&ens—
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“£COM.106 The student will design and implement the input phase of a program, which will include
designing screen layout, and-getting information into the program by way of user interactions;

data-statements; and/or file input, and validating input. Fhe-inputphase-wil-also-inelude
methods-of filtering-out-nvalid-data{error trapping )

£COM.11% The student will design and implement the output phase of a computer program, which will
include designing output layout, accessing a-variety-of available output devices, using output
statements, and labeling results.

COM.128 The student will de51gn and 1n1plernent cornputer graphlcs to enhance 0utput—wh+eh—wﬂ4

COM.159 The student will define simpleand use appropriate variable data types that include integer,
real (fixed and scientific notation), character, string, and-Boolean, and object.

%ep%esen%mg—&bmetu%ed—dat—a—tﬂaes— [Comblned Wlth COM 15]

COM.16H The student will describe the way the computer stores, accesses, and processes variables,
including the following topics: the use of variables versus constants, variablesaddresses;
peintersr-parameter passing, scope of variables, and local versus global variables.

*COM.642 The student will translate a-mathematical expressions into a-eemputer-programming
statementexpressions;-whieh-invelves by declaring variables, writing assignment statements,
and using the order of operations.

COM.743 The student will select and implement-call built-in(library} functions #to processing data,
as appropriate.

COM. 844 The student will implement conditional statements that include “if/then” statements,
“if/then/else” statements, case statements, and Boolean logic.

COM.1345 The student will implement various mechanisms for performing iteration with an

algorithmleeps-ineludingiterative toops. Othertopies—willineladesingle-entrypeoint single
exitpointpreconditions;and-postconditions:

COM.14+6 The student will select and implement appropriate data structures, including arrays (one--
and/or two- dlmens10nal—ai=té¥eiC mu%&d}menﬁenal) ﬁJres—and reeerdso b]ect I-mplementaﬂen

*COM.947 The student will implement pre- existingdefined algorithms, including sort routines, search
routines, and simple animation routines.

COM.1748 The student will test a programs using an appropriate set of data. The set-eftest data should

include boundary cases and test all branches of a program.-be-apprepriate-and-completefor
the-type-of program beingtested:
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COM.1849 The student will debug a program; using appropriate techniques (e.g., appropriately placed
controlled breaks, the printing of intermediate results, other debugging tools available in the
programming environment), and identify the difference between-among syntax errors,
runtime errors, and logic errors.

- | Incuded in
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Probability and Statistics

The following standards outline the content of a one-year course in Probability and Statistics. I