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Background Information:

New academic content Mathematics Standards of Learning were developed in 1995 and revised in 2001.
The Standards of Quality require the Board of Education to review the Standards of Learning on a regular
schedule. The Mathematics Standards of Learning were scheduled for review in 2009. As a result, on
March 19, 2008, the Board approved a plan to complete the review and revision of these standards and the
companion Curriculum Framework during 2009.

On February 19, 2009, the Board approved the 2009 Mathematics Standards of Learning. In accordance

with the plan, the Department of Education took the following steps to produce a draft of the proposed

revised Curriculum Framework for the 2009 Mathematics Standards of Learning for the Board’s first

review:

e Selected a review committee that consisted of individuals solicited from school divisions as well as
other stakeholder groups to participate in the process;

e Met with the review committee during May 2009;

e Developed a draft of the proposed revised Curriculum Framework for the 2009 Mathematics Standards
of Learning.
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Summary of Major Elements:
The Virginia Department of Education has developed the attached draft of the proposed revised Curriculum
Framework for the 2009 Mathematics Standards of Learning (Attachment A).

The major elements of the attached proposed revised Curriculum Framework for the 2009 Mathematics
Standards of Learning include:

Specificity and clarity of the scope and intent of each of the 2009 Mathematics Standards of
Learning;

Instructional focus for each strand in each grade K-8;

Growth in the level at which content is presented and increased rigor in each of the six strands in
K-8;

Evidence of the path through K-7 to Algebra I;

Continued growth from the Patterns, Functions, and Algebra strand in K-8 through Algebra I;
Algebra, Functions, and Data Analysis; and Algebra II; and

Increased emphasis on probability and statistics at the high school level in alignment with
recommendations from Achieve, the College Board, ACT, and other organizations and current
documents.

Superintendent's Recommendation:
The Superintendent of Public Instruction recommends that the Board of Education accept for first review
the proposed revised Curriculum Framework for the 2009 Mathematics Standards of Learning.

Impact on Resources:
This responsibility can be absorbed by the agency’s existing resources at this time.

Timetable for Further Review/Action:

Following the Board of Education’s acceptance of the 2009 Mathematics Standards of Learning Curriculum
Framework for first review, notification and availability will be made on the Virginia Department of
Education’s Web site. The 2009 Mathematics Standards of Learning Curriculum Framework work plan
calls for public comment, final review, and adoption by the Board of Education in 2009.
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Virginia 2009 Mathematics Standards of Learning Curriculum Framework
Introduction

The 2009 Mathematics Standards of Learning Curriculum Framework is a companion document to the 2009 Mathematics Standards of Learning and
amplifies the Mathematics Standards of Learning by defining the content knowledge, skills, and understandings that are measured by the Standards
of Learning assessments. The Curriculum Framework provides additional guidance to school divisions and their teachers as they develop an
instructional program appropriate for their students. It assists teachers in their lesson planning by identifying essential understandings, defining
essential content knowledge, and describing the intellectual skills students need to use. This supplemental framework delineates in greater specificity
the content that all teachers should teach and all students should learn.

Each topic in the Mathematics Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the
Curriculum Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for
each standard. The Curriculum Framework is divided into three columns: Understanding the Standard; Essential Understandings; and Essential
Knowledge and Skills. The purpose of each column is explained below.

Understanding the Standard
This section includes background information for the teacher (K-8). It contains content that may extend the teachers’ knowledge of the standard
beyond the current grade level. This section may also contain suggestions and resources that will help teachers plan lessons focusing on the standard.

Essential Understandings
This section delineates the key concepts, ideas and mathematical relationships that all students should grasp to demonstrate an understanding of the
Standards of Learning. In Grades 6-8, these essential understandings are presented as questions to facilitate teacher planning.

Essential Knowledge and Skills

Each Standard is expanded in the Essential Knowledge and Skills column. What each student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is meant to be the key knowledge and skills
that define the standard.

The Curriculum Framework serves as a guide for SOL assessment development. Assessment items may not and should not be a verbatim reflection
of the information presented in the Curriculum Framework.



FOCUS K-3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL K

Students in grades K—3 have a natural curiosity about their world, which leads them to develop a sense of number. Young children are motivated to
count everything around them and begin to develop an understanding of the size of numbers (magnitude), multiple ways of thinking about and
representing numbers, strategies and words to compare numbers, and an understanding of the effects of simple operations on numbers. Building on
their own intuitive mathematical knowledge, they also display a natural need to organize things by sorting, comparing, ordering, and labeling objects
in a variety of collections.

Consequently, the focus of instruction in the number and number sense strand is to promote an understanding of counting, classification, whole
numbers, place value, simple fractions, number relationships (“more than,” “less than,” and “as-many-as equal t0’), and the effects of simple single-
step and multistep computations eperations-ennumbers{factfamities). These learning experiences should allow students to engage actively in a
variety of problem solving situations and to model numbers (compose and decompose), using a variety of manipulatives. Additionally, students at
this level should have opportunities to observe, to develop an understanding of the relationship they see between numbers, and to develop the skills to
communicate these relationships in precise, unambiguous terms.
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STANDARD K.1

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL K

K.1

The student, given two sets, each containing 10 or fewer concrete objects, will identify and describe one set as having more,

fewer, or the same number of members as the other set, using the concept of one-to-one correspondence.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

A set is a collection of distinct elements or items.

A one-to-one correspondence exists when two
sets have an equal number of items.

Strategies for developing the concept of one-to-
one matching involve set comparisons without
counting. Hands-on experiences in matching
items between two sets by moving, touching, and
aligning objects, using one-to-one
correspondence, enable visual as well as
kinesthetic comparisons of the number of items in
the two sets.

Students can also use-the-strategy-of counting to

make comparisons between two sets without
matching the sets, using one-to-one
correspondence.

Students are generally familiar with the concept
of more, but have had little experience with the
term less. It is important to use the terms together
to build an understanding of their relationship.

For example, when asking which group has more,
follow with which group has less and vice versa.

All students should

Understand how quantities relate to each
other, which leads to an understanding of
how numbers are related to each other.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Match each member of one set with each member of
another set, using the concept of one-to-one
correspondence to compare the number of members
between sets, where each set contains 10 or fewer objects.

Compare and describe two sets of 10 or fewer objects,
using the terms more, fewer, and the same.

Given a set of objects, construct a second set which has
more, fewer or the same number of objects.

Virginia Board of Education, 2009
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STANDARD K.3

STRAND: NUMBER AND NUMBER SENSE

K.2

The student, given a set containing 15 or fewer concrete objects, will

a) tell how many are in the set by counting the number of objects orally;
b) write the numeral to tell how many are in the set; and
¢) select the corresponding numeral from a given set of numerals.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Counting involves two separate skills:
verbalizing the list of standard number words in
order (“one, two, three,...”) and connecting this
sequence with the objects in the set being
counted, using one-to-one correspondence.
Association of number words with collections of
objects is achieved by moving, touching, or
pointing to objects as the number words are
spoken. Objects may be presented in random
order or arranged for easy counting.

¢ Kinesthetic involvement (e.g., tracing the
numbers, using tactile materials, such as sand,
sandpaper, carpeting, or finger paint) facilitates
the writing of numerals.

e Articulating the characteristics of each numeral
when writing numbers has been found to reduce
the amount of time it takes to learn to write
numerals.

e  Zero (0) is both a number and a digit. As a
number, it plays a central role in mathematics as
the additive identity of the integers, real numbers,
and many other algebraic structures. As a digit,
zero is used as a placeholder in systems.

e Conservation of number and cardinality principle
are two important milestones in development to

attaching meaning to counting.

e The cardinality principle refers to the concept that
the last counted number describes the total
amount of the counted set. It is an extension of
one-to-one correspondence.

All students should

e Read and write numerals from 0 through +8
15.

e  Understand that the total number of objects
can be found by counting.

e  Understand that the last counted number
describes the total amount in the set.

e  Understand that if the set is empty, it has 0
elements.

e  Understand that changing the spatial
arrangement of a set of objects does not

change the total amount of the set.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e  Count orally the number of objects in a set containing +8
15 or fewer concrete objects, using one-to-one
correspondence, and identify the corresponding numeral.

e Identify written numerals from 0 through 48 15
represented in random order.

e Select the numeral from a given set of numerals that
corresponds to a set of 48 15 or fewer concrete objects.

e  Write the numerals from 0 through 40 15.

e  Write a numeral that corresponds to a set of 8 15 or
fewer concrete objects.

e  Construct a set of objects that corresponds to a given
numeral, including an empty set.

Virginia Board of Education, 2009
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STANDARD K.3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL K

K.2 The student, given a set containing 15 or fewer concrete objects, will
a) tell how many are in the set by counting the number of objects orally;
b) write the numeral to tell how many are in the set; and
¢) select the corresponding numeral from a given set of numerals.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Conservation of number is the understanding that

the number of objects remains the same when
they are rearranged spatially.

Virginia Board of Education, 2009
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STANDARD K.3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL K

K.3 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.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Understanding the cardinal and ordinal meanings
of numbers is necessary to quantify, measure, and
identify the order of objects.

e An ordinal number is a number that names the
place or position of an object in a sequence or set
(e.g., first, third). Ordered position, ordinal
position, and ordinality are terms that refer to the
place or position of an object in a sequence or set.

e The ordinal position is determined by where one
starts in an ordered set of objects or sequence of
objects.

e The ordinal meaning of numbers is developed by
identifying and verbalizing the place or position
of objects in a set or sequence (e.g., the student’s
position in line when students are lined up
alphabetically by first name).

All students should

Use ordinal numbers to describe the erder
position of objects in a sequence.

o Identify the ordinal positions first;-second;-and-third

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

through tenth using ordered sets of three ten concrete
objects and/or pictures of such sets presented from
—left-to-right;
—right-to-left;
—top-to-bottom; and/or
—bottom-to-top.

Virginia Board of Education, 2009
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STANDARD K4

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL K

K.4

The student will

a) count forward to 100 and backward from 10;
b) identify one more than a number and one less than a number; and

¢) count by fives and tens to 100.

(Ba

UNDERSTANDING THE STANDARD

ckground Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Counting skills are essential components of the
development of number ideas; however, they are
only one of the indicators of the understanding of
numbers.

Counting forward by rote advances the child’s
development of sequencing. Students should
count the natural numbers 1, 2, 3, 4,.... These are
not to be confused with the whole numbers that
begin with the integer zero.

Counting backward by rote lays the foundation
for subtraction. Students should count backward
beginning with 10, 9, 8,... through ...3,2, 1, 0.

Counting forward and backward leads to the
development of counting on and counting back.

The patterns developed as a result of skip
counting are precursors for recognizing numeric
patterns, functional relationships, and concepts
underlying money, time telling, and
multiplication. Powerful models for developing
these concepts include, but are not limited to,
counters, hundred chart, and calculators.

Skip counting by fives lays the foundation for
reading a clock effectively and telling time to the
nearest five minutes, counting money, and
developing the multiplication facts for five.

Skip counting by tens is a precursor for use of
place value, addition, counting money, and
multiplying by multiples of 10.

All students should

e Use the correct oral counting sequence in
both forward and backward counting
situations.

e  Understand that skip counting can be used to
count a collection of objects.

e Describe patterns in skip counting and use
those patterns to predict the next number or
numbers in the skip counting sequence.

e  Understand that numeric relationships
include one more than, one less than, two
more than, two less than, etc.

e  Understand benchmarks of five and ten.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Count forward from 4 0 to 36 100.
Count backward from 10 to + 0.

Recognize the relationship of one more than and one less
than a number using objects (i.€., five and one more is six;
and one less than ten is nine).

Group 38 100 or fewer objects together into sets of fives or
tens and then count them by fives or by tens.

Investi ! . ¢ counting by

Investigate and recognize the pattern of counting by fives
and-tens to 36_100, using a ealenlater variety of tools.

Investigate and recognize the pattern of counting by fives
and tens to 30_100, using a ealeulater variety of tools.

Virginia Board of Education, 2009
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STANDARD K4 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL K

K.4 The student will
a) count forward to 100 and backward from 10;
b) identify one more than a number and one less than a number; and
¢) count by fives and tens to 100.

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)

e Calculators can be used to display the numeric
patterns that result from skip counting. Hse-the
eonstantfeature-of the fourfunetion-ealeulatorto
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STANDARD K.5 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL K

K.5 The student will identify the parts of a set and/or region that represent fractions for halves and fourths.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A fraction is a way of representing part of a
whole (as in a region/area model) or part of a
group (as in a set model).

e In each fraction model, the parts must be-equal
{-e-each pie-piece-must have the same area). In
f L ] bled hole.

e The fractional parts of a set model are subsets of
an equal number. For example, in a set of ten
cubes, each half would be a subset of five cubes.

+ Informal, integrated experiences with fractions at
this level will help students develop a foundation
for deeper learning at later grades. Understanding
the language of fractions furthers this
development (e.g., thirds means “three equal parts

1
of'a whole” or 3 represents one of three equal-

size parts of equal size when a pizza is shared
among three students).

All students should

e  Understand that fractional parts are equal
shares of a whole region or a whole set.

e  Understand that the fraction name (half,
fourth) tells the number of equal parts in the
whole.

e  Understand that the fraction name (half,
fourth) of the set model is a subset of the
whole set with equal numbers.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Recognize fractions as representing parts of equal size of a
whole.

Given a region, identify half and/or a fourth of the region.

Given a set, identify half and/or a fourth of the set.

Virginia Board of Education, 2009
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FOCUS K-3 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL K

A variety of contexts are necessary for children to develop an understanding of the meanings of the operations such as addition and subtraction.
These contexts often arise from real-life experiences in which they are simply joining sets, taking away or separating from a set, or comparing sets.
These contexts might include conversations, such as “How many books do we have altogether?” or “How many cookies are left if I eat two?”” or “I
have three more candies than you do.” Although young children first compute using objects and manipulatives, they gradually shift to performing
computations mentally or using paper and pencil to record their thinking. Therefore, computation and estimation instruction in the early grades
revolves around modeling and, discussing, and recording a variety of problem situations. This approach te helps students smeve transition from the
concrete to the representation to the symbolic the-abstraet and in order to develop meaning for the operations and how they relate to each other.

In grades K—3, computation and estimation instruction focuses on

relating the mathematical language and symbolism of operations to problem situations;

understanding different meanings of addition and subtraction of whole numbers and the relation between the two operations;

developing proficiency with basic addition, subtraction, multiplication, division faets and related facts-families;

gaining facility in manipulating whole numbers to add and subtract and in understanding the effects of the operations on whole numbers;
developing and using strategies and algorithms to solve problems and choosing an appropriate method for the situation;

choosing, from mental computation, estimation, paper and pencil, and calculators, an appropriate way to compute;

recognizing whether numerical solutions are reasonable;

experiencing situations that lead to multiplication and division, such as equal groupings of objects and sharing equally; and

performing initial operations with fractions and-deetmals.
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STANDARD K.6

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL K

K.6

The student will model adding and subtracting whole numbers, using up to 10 concrete objects.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Whole numbers are 0, 1, 2, 3, 4, 5, 6, and so on.

Addition is the process of combining or joining
sets.

Subtraction can be viewed as a “taking away> or
“separating? process or as the difference between
two sets.

Counting on from the larger set to determine the
sum of the combined sets is a strategy for finding
a sum.

Counting backward from the larger set to
determine the difference between two sets is a
strategy for subtraction.

Number relationships, including the following,
help students develop strategies for adding and
subtracting.

—Instant recognition of the amount in a set of
objects that are arranged in a familiar
pattern such as the dots on number cubes

—One more than, one less than, two more than
two less than

All students should

e  Understand that addition jeits means putting
things ebjeets together and that subtraction is
the inverse of addition and means separates

to separate ebjeets things out.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Combine two sets with known quantities in each set, and
count the combined set using up to 10 concrete objects, to
determine the sum, where the sum is not greater than 10

conerete-objeets.

e Given a set of 10 or fewer concrete objects, Remeve
remove, “take away,” or separate part of a-the set from-a
givensetto and determine the result efsubtraction.

Virginia Board of Education, 2009
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FOCUS K-3 STRAND: MEASUREMENT GRADE LEVEL K

Measurement is important because it helps to quantify the world around us and is useful in so many aspects of everyday life. Students in grades K—3
should encounter measurement in many normal situations, from their daily use of the calendar and from science activities that often require students
to measure objects or compare them directly, to situations in stories they are reading and to descriptions of how quickly they are growing.

Measurement instruction at the primary level focuses on developing the skills and tools needed to measure length, weight/mass, capacity, time,
temperature, area, perimeter, volume, and money. Measurement at this level lends itself especially well to the use of concrete materials. Children can
see the usefulness of measurement if classroom experiences focus on estimating and measuring real objects. They gain deep understanding of the
concepts of measurement when handling the materials, making physical comparisons, and measuring with tools.

As students develop a sense of the attributes of measurement and the concept of a measurement unit, they also begin to recognize the differences
between using nonstandard and standard units of measure. Learning should give them opportunities to apply both techniques and nonstandard and
standard tools to find measurements and to develop an understanding of the use of simple U.S. Customary and metric units.

Teaching measurement offers the challenge to involve students actively and physically in learning and is an opportunity to tie together other aspects

of the mathematical curriculum, such as fractions and geometry. It is also one of the major vehicles by which mathematics can make connections
with other content areas, such as science, health, and physical education.
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STANDARD K.7

STRAND: MEASUREMENT

GRADE LEVEL K

K.7

nickels whose total value is 10 cents or less.

The student will recognize a penny, nickel, dime, and quarter and will determine the value of a collection of pennies and/or

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Involvement in varied activities such as
physically manipulating coins and making
comparisons about their sizes, colors, and values
is prerequisite to the skills of coin recognition and
valuation.

Counting money helps students gain an awareness
of consumer skills and the use of money in
everyday life.

A variety of classroom experiences in which
students manipulate physical models of money
and count forward to determine the value of a
collection of coins are important activities to
ensure competence with using money.

.

2 f . .

o . 1 .]].j ial
for-an-accurate-count:

Students need experiences to develop the concept
that a nickel has a value of five cents even though
it is one object.

All students should

e Develop common referents for identifying
pennies, nickels, dimes, and quarters.

e  Understand the value of a collection of coins
whose value is 10 cents or less.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Describe the properties/characteristics (e.g., color, relative
size) of a penny, nickel, dime, and quarter.

Identify a penny, nickel, dime, and quarter.

Identify that a nickel is the same value as five pennies.

Count a randomly placed collection of pennies and/or
nickels (or models of pennies and/or nickels) whose value
is 10 cents or less, and determine the value of the
collection.

Virginia Board of Education, 2009

Kindergarten — Page 12



STANDARD K.8

STRAND: MEASUREMENT

GRADE LEVEL K

K.8 The student will identify the instruments used to measure length (ruler), weight (scale), time (clock: digital and analog;
calendar: day, month, and season), and temperature (thermometer).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Many experiences in measuring physical objects,
using nonstandard and standard units of measure,
help to develop an intuitive understanding of
measurement and will help students connect a
tool with its purpose in measuring.

e Selecting from among various measuring
instruments and determining which can be used to
solve various real-life problems are introduced at
this level.

e A precursor to connecting tools to a type of
measurement is an introduction to the concepts of
length, weight, time, and temperature.

All students should

Identify an appropriate measuring tool for a
given unit of measure.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Identify a ruler as an instrument to measure length.

Identify different types of scales as instruments to measure
weight.

Identify different types of clocks (analog and digital) as
instruments to measure time.

Identify the components of a calendar, including days,
months, and seasons.

Identify different types of thermometers as instruments
used to measure temperature.
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STANDARD K.9 STRAND: MEASUREMENT GRADE LEVEL K

K.9 The student will tell time to the hour, using analog and digital clocks.

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)

e Many experiences in relating time on the hour to All students should The student will use problem solving, mathematical
daily routines and school schedules (e.g., catching communication, mathematical reasoning, connections, and
the bus, lunch time, recess time, and resource representations to
time) help students develop personal referents for
time.

e  Apply an appropriate technique, depending
on the type of clock, to determine time to the
nearest hour. e Tell time on an analog clock to the hour.

e Making sense of telling time to the nearest hour is *  Telltime onadigital clock to the hour.
reinforced when students recognize the positions
of the hands on an analog clock and identify the
corresponding time to the hour.
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STANDARD K.10

STRAND: MEASUREMENT

GRADE LEVEL K

K.10

The student will compare two objects or events, using direct comparisons or nonstandard units of measure, according to one or

more of the following attributes: length (shorter, longer), height (taller, shorter), weight (heavier, lighter), temperature (hotter,
colder). Examples of nonstandard units include foot length, hand span, new pencil, paper clip, and block.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Length is the distance alengaline-orfigure-from
ene-pointto-another between two points.

Height is the vertical length of a perpendicular to
its base.

Weight is a measure of the heaviness of an object.

Temperature is the degree of hotness or coldness
of an object (e.g., a body) or environment.

Students need to identify the attribute that they
are measuring (e.g., length, height, weight,
temperature) before they begin to measure.

Extensive-oppertunities—Multiple hands-on
experiences are needed to gain the ability to

compare the attributes of objects.

All students should

e Compare and order objects according to their
attributes.

e Develop an understanding of measuring with
nonstandard and standard units of measure.

e Recognize attributes (length, height, weight,
temperature) that can be measured.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Compare and describe lengths of two objects (as shorter or

longer), using direct comparison or nonstandard units of
measure (e.g., foot length, hand span, new pencil, paper
clip, block).

e Compare and describe heights of two objects (as taller or

shorter), using direct comparison or nonstandard units of
measure (e.g., book, hand span, new pencil, paper clip,
block).

e Compare and describe weights of two objects (as heavier

or lighter), using direct comparison or nonstandard units of
measure (e.g., book, cubes, new pencil, paper clip, block).

e Compare and describe temperatures of two objects or

environment (as hotter or colder), using direct comparison.
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FOCUS K-3 STRAND: GEOMETRY GRADE LEVEL K

Children begin to develop geometric and spatial knowledge before beginning school, stimulated by the exploration of shapes figures and structures in
their environment. Geometric ideas help children systematically represent and describe their world as they learn to represent twe—and-three-
dimensional plane and solid shapes figures through drawing, block constructions, dramatization, and verbal language.

The focus of instruction at this level is on

e observing, identifying, describing, comparing, contrasting and investigating three-dimenstenal solid objects and their twe-dimenstonal faces;
e sorting objects and ordering them directly by comparing them one to the other;

e describing, comparing, contrasting, sorting, and classifying shapes figures; and

e cxploring symmetry, congruence, and transformation.

In the primary grades, children begin to develop basic vocabulary related to these-shapes figures but do not develop precise meanings for many of the
terms they use until they are thinking beyond Level 2 of the van Hiele theory (see below).

The van Hiele theory of geometric understanding describes how students learn geometry and provides a framework for structuring student
experiences that should lead to conceptual growth and understanding.

e Level 0: Pre-recognition. Geometric figures are not recognized. For example, students cannot differentiate between three-sided and four-sided
polygons.

e Level 1: Visualization. Geometric figures are recognized as entities, without any awareness of parts of figures or relationships between
components of a figure. Students should recognize and name figures and distinguish a given figure from others that look somewhat the same.
(This is the expected level of student performance during grades K and 1.)

e Level 2: Analysis. Properties are perceived but are isolated and unrelated. Students should recognize and name properties of geometric figures.
(Students are expected to transition to this level during grades 2 and 3.
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STANDARD K.11

STRAND: GEOMETRY

GRADE LEVEL K

K.11 The student will

a) identify, describe, and trace plane geometric figures (circle, triangle, square, and rectangle); and
b) compare the size (larger, smaller) and shape of plane geometric figures (circle, triangle, square, and rectangle).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e An important part of the geometry strand in
grades K through 2 is the naming and describing
of shapes figures. Children move from their own
vocabulary and begin to incorporate conventional
terminology as the teacher uses geometric terms.

e A plane geometric figure is any twe-dimensional

plane, closed shape figure. Circles and polygons
are examples of plane geometric figures.

e Presentation of triangles, rectangles, and squares
should be made in a variety of spatial orientations
so that students do not develop the common
misconception that triangles, rectangles, and
squares must have one side parallel to the bottom
of the page on which they are printed.

e The van Hiele theory of geometric understanding
describes how students learn geometry and
provides a framework for structuring student
experiences that should lead to conceptual growth
and understanding.

—Level 0: Pre-recognition. Geometric figures
are not recognized. For example, students
cannot differentiate between three-sided
and four-sided polygons.

—Level 1: Visualization. Geometric figures
are recognized as entities, without any
awareness of parts of figures or
relationships between components of a
figure. Students should recognize and
name figures and distinguish a given
figure from others that look somewhat the
same (e.g., “I know it’s a rectangle
because it looks like a door, and I know

All students should

e  Use their knowledge of twe-dimensional
plane figures to help them systematically
represent and describe their world.

o Developanunderstanding-of the shapes-of

o , . . hods.
e Identify the characteristics of plane geometric
figures (circle, triangle, square, and

rectangle).

e Compare the size and shape of plane
geometric figures by using strategies to sort
and/or group and begin to refine the
vocabulary used to explain their strategies.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Identify a circle, triangle, square, and rectangle.

Describe the properties_characteristics of triangles,
squares, and rectangles, including number of sides and
number of eerners angles.

Describe a circle using terms such as round and curved.

Praw Trace a circle, triangle, square, and rectangle.

Compare and group plane geometric figures (circle,
triangle, square, and rectangle) according to their relative
sizes (larger, smaller).

Compare and group plane geometric figures (circle,
triangle, square, and rectangle) according to their shapes.

Distinguish between examples and nonexamples of
identified geometric figures.

Virginia Board of Education, 2009
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STANDARD K.11

STRAND: GEOMETRY

GRADE LEVEL K

K.11 The student will

a) identify, describe, and trace plane geometric figures (circle, triangle, square, and rectangle); and
b) compare the size (larger, smaller) and shape of plane geometric figures (circle, triangle, square, and rectangle).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

that a door is a rectangle.”)

—Level 2: Analysis. Properties are perceived,
but are isolated and unrelated. Students
should recognize and name properties of
geometric figures (e.g., “I know it’s a
rectangle because it is closed; it has four
sides and four right angles.”).

e A polygon is a geometric figure that
—has sides that are stratght line segments;
—is simple (its sides do not cross);
—1is closed; and
—1is two-dimensional (it lies in a plane).

e A triangle is a polygon with three angles and
three sides. Children should be shown different
types of triangles such as equilateral, isosceles,
scalene, right, acute, and obtuse; however, they
are not expected to name the various types.

e A quadrilateral is a polygon with four sides.

e A rectangle is a quadrilateral with four right
angles.

e A square is a rectangle with all four sides of equal
length.

e Acircle is a closed curve with all points in one
plane and the same distance from a fixed point
(the center).

e  Early experiences with comparing and sorting
shapes figures assist students in analyzing the

characteristics and-properties-of two-dimenstonal
geometrie-shapes of plane geometric figures.

e Attribute blocks, relational attribute blocks,
pewerbleeks, and tangrams are among the

Virginia Board of Education, 2009
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STANDARD K.11 STRAND: GEOMETRY GRADE LEVEL K

K.11 The student will
a) identify, describe, and trace plane geometric figures (circle, triangle, square, and rectangle); and
b) compare the size (larger, smaller) and shape of plane geometric figures (circle, triangle, square, and rectangle).

UNDERSTANDING THE STANDARD
(Background Information for Instructor Use Only)
manipulatives that are particularly appropriate for
sorting and comparing size.
—Clay, straws, and paper and scissors are

several manipulatives that are appropriate
for constructing geometric figures.

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
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STANDARD K.12

STRAND: GEOMETRY

GRADE LEVEL K

K.12

The student will describe the location of one object relative to another (above, below, next to) and identify representations of

plane geometric figures (circle, triangle, square, and rectangle) regardless of their positions and orientations in space.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Representations of circles, squares, rectangles,
and triangles can be found in the students’
environment at school and at home. Students
should have opportunities to identify/classify
things in their environment by the type of shape
figures those things represent.

e  Children are often confused when a shape figure
such as a square is rotated: they frequently refer
to the rotated square as a diamond. Clarification
needs to be ongoing — i.e., a square is a square
regardless of its location in space; there is no such
geometric shape figure as a diamond.

All students should

. : . irection:
Usea a’”e% of skills-that relate to-direction
disltaﬁee a] né-position-in Sﬁ] a.]ef'm ordero

o Understand that objects can have different
orientations in space.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Identify pictorial representations of a circle, triangle,
square, and rectangle, regardless of their position and
orientation in space.

Describe the location of one object relative to another,
using the terms above, below, and next to.

Virginia Board of Education, 2009
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FOCUS K-3 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL K

Students in the primary grades have a natural curiosity about their world, which leads to questions about how things fit together or connect. They
display their natural need to organize things by sorting and counting objects in a collection according to similarities and differences with respect to
given criteria.

The focus of probability instruction at this level is to help students begin to develop an understanding of the concept of chance. They experiment with
spinners, two-colored counters, dice, tiles, coins, and other manipulatives to explore the possible outcomes of situations and predict results. They

begin to describe the likelihood of events, using the terms impossible, unlikely, equally likely, more likely, and certain.

The focus of statistics instruction at this level is to help students develop methods of collecting, organizing, describing, displaying, and interpreting
data to answer questions they have posed about themselves and their world.
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STANDARD K.13 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL K

K.13 The student will gather data by counting and tallying.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Data are pieces of information collected about
people or things. The primary purpose of
collecting data is to answer questions.

e Tallying is a method for gathering information.
Tally marks are used to show how often
something happens or occurs. Each tally mark
represents one occurrence. Tally marks are
clustered into groups of five, with four vertical
marks representing the first four occurrences and
the fifth mark crossing the first four on a diagonal
to represent the fifth occurrence.

e  When data are presented in an organized manner,
students can describe the results of their
investigation (i.e., identifying parts of the data
that have special characteristics, including
categories with the greatest, the least, or the same
number of responses).

e In the process of gathering data, students make
decisions about what is relevant to their
investigation (e.g., when collecting data on their
classmates’ favorite pets, deciding to limit the
categories to common pets).

e  When students begin to collect data, they
recognize the need to categorize, which helps
develop the understanding of “things that go
together.” Categorical data are used when

constructing-pietorial picture graphs and bar
graphs.

All students should
e Pose questions and gather data.

e  Understand how data are collected and
presented in an organized manner by
counting and tallying.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

*

Gather Use counting and tallying to gather data on given
categories identified by eeunting-and-tallying the teacher
and/or student (e.g., favorites, number of days of various
types of weather during a given month, types of pets, types
of shoes).

Virginia Board of Education, 2009

Kindergarten — Page 22



STANDARD K.14

STRAND: PROBABILITY AND STATISTICS

K.14

data.

The student will display gathered data in object graphs, picture graphs, and tables, and will answer questions related to the

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Object graphs are graphs that use concrete
materials to represent the categorical data that are
collected (e.g., cubes stacked by the month, with
one cube representing the birthday month of each
student).

Pietorial Picture graphs are graphs that use
pictures to show and compare information.-Akey
s of ioindi | b

five-dogs)

Tables are an orderly arrangement of data in
which the data are arranged in columns and rows
in an essentially rectangular format. Tables may
be used to display some type of numerical
relationship or organized lists (e.g., input/output
functions, tables showing one candy costs five
cents and two candies cost 10 cents).

Students represent data to convey results of their
investigations at a glance, using concrete objects,
pictures, and numbers to give a “picture” of the
organized data.

When data are displayed in an organized manner,
children can describe the results of their
investigations.

Graphs can be used to make connections between
mathematics and social studies and/or science
(e.g., job areas and the different people that work
in these areas: health — doctors and nurses;
education — teachers and principals).

Statements representing an analysis and
interpretation of the characteristics of the data in

All students should

e  Understand that data can be represented
using concrete objects, pictures, and graphs.

e  Understand that different types of
representations emphasize different things
about the same data.

e  Understand that picture graphs use pictures to
show and compare information; object graphs
use concrete materials to represent
categorical data; and tables can be used to
show an orderly arrangement of data in
columns and rows.

e Answer questions related to the gathered data
from object graphs. picture graphs, and
tables.

e Relate their ideas about the data to concepts
such as part-part-whole and number

relationships.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Display data by arranging concrete objects into organized
groups to form a simple object graph.

Display gathered data, using pieterialrepresentations-of
the-data pictures to form a simple pieterial picture graph
(e.g., a picture graph of the types of shoes worn by
students on a given day).

Display infermation gathered data in tables, either in rows
or columns (e-g--atable showing-the-number-of bunniesin
| : he ! s ] i
. :
ities), g

Answer questions related to the gathered data displayed in
object graphs. picture graphs, and tables by:

—Describing the categories of data and the data as a
whole (e.g., the total number of responses) and its
parts.

—Identifying parts of the data that represent numerical
relationships, including categories with the greatest,

GRADE LEVEL K

the least, or the same.
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STANDARD K.14 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL K

K.14 The student will display gathered data in object graphs, picture graphs, and tables, and will answer questions related to the
data.

UNDERSTANDING THE STANDARD
(Background Information for Instructor Use Only)
the graph (e.g., similarities and differences, least
and greatest, the categories, and total number of
responses) should be asked.

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
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FOCUS K-3 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL K

Stimulated by the exploration of their environment, children begin to develop concepts related to patterns, functions, and algebra before beginning
school. Recognition of patterns and comparisons are important components of children’s mathematical development.

Students in kindergarten through third grade develop the foundation for understanding various types of patterns and functional relationships through
the following experiences:

sorting, comparing, and classifying objects in a collection according to a variety of attributes and properties;

identifying, analyzing, and extending patterns;

creating repetitive patterns and communicating about these patterns in their own language;

analyzing simple patterns and making predictions about them;

recognizing the same pattern in different representations;

describing how both repeating and growing patterns are generated; and

repeating predictable sequences in rhymes and extending simple rhythmic patterns.

The focus of instruction at the primary level is to observe, recognize, create, extend, and describe a variety of patterns in-thereal-world. These
students will experience and recognize visual, kinesthetic, and auditory patterns and develop the language to describe them orally and in writing as a
foundation to using symbols. They will use patterns to explore mathematical and geometric relationships and to solve problems, and their
observations and discussions of how things change will eventually lead to the notion of functions and ultimately to Algebra.
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STANDARD K.15 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL K

K.15 The student will sort and classify objects according to attributes.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e To classify is to arrange or organize a set of
materials according to a category or attribute (a

quality or characteristic efa-thing).

e  General similarities and differences among
objects are easily observed by children entering
kindergarten, who are able to focus on any one
attribute. The teacher’s task is to move students
toward a more sophisticated understanding of
classification in which two or more attributes
connect or differentiate sets, such as those found
in nature (e.g., leaves with different colors and
different shapes figures).

All students should

e  Understand that the same set of objects can
be sorted and classified in different ways.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Sort objects into appropriate groups (categories) based on

one attribute;such-as-size;shape;-or-color.
Classify sets of objects into-three groups (categories) of

one attribute (e-g-forsize—small-medivim;-and-large).

Label attributes of a set of objects that has been sorted.

Name multiple ways to sort a set of objects.
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STANDARD K.16

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

K.16

The student will identify, describe, and extend repeating patterns.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Pattern recognition is a fundamental cornerstone
of mathematics, particularly algebra.

e In arepeating pattern, the core of the pattern is
the string of elements that repeats. By identifying
the core, students demonstrate their understanding

of the pattern.

e Students should recognize that the sound pattern
‘snap, clap, snap, clap’ is the same in form as the
color pattern ‘red, blue, red, blue’.

e Pattern recognition and the extension of the
pattern allows students to make predictions.

e The simplest types of patterns are repeating
patterns. The patterns can be oral, such as the
refrain in “Old MacDonald’s Farm” (“e-i-e-1-0”),
or physical with clapping and snapping patterns,
or combinations of both, such as is found in songs
like the “Hokey Pokey.” In each case, students
need to identify the basic unit of the pattern and
repeat it. Opportunities to create, recognize,
describe, and extend repeating patterns are
essential to the primary school experience.

e Sample repeating patterns (repeating the basie
core unit) are
—ABABABAB;
—ABCABC;
—AABBAABBAABB;
—AABAAB;
—AABCAABC; and
—ABACABAC.

All students should

e  Understand that patterns are a way to
recognize order and organize their world and
to predict what comes next in an
arrangement.

e  Understand that the sound pattern ‘snap, clap,

snap, clap’ is the same in form as the color
pattern ‘red, blue, red, blue’.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Observe and identify the basic repeating pattern (core)
found in repeating patterns of common objects, sounds,
and movements that occur in real-life practical situations;

] | : ; | i the basi
repeating-patters.

Deseribe Identify the basierepeatingpattern core found in
a repeating pattern-where-there-are-fourerfewerelements
1 the basi .

Extend a repeating pattern by adding at least two
repetitions to the pattern.

Create a repeating pattern.

Compare similarities and differences between patterns.

Virginia Board of Education, 2009
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Virginia 2009 Mathematics Standards of Learning Curriculum Framework
Introduction

The 2009 Mathematics Standards of Learning Curriculum Framework is a companion document to the 2009 Mathematics Standards of Learning and
amplifies the Mathematics Standards of Learning by defining the content knowledge, skills, and understandings that are measured by the Standards
of Learning assessments. The Curriculum Framework provides additional guidance to school divisions and their teachers as they develop an
instructional program appropriate for their students. It assists teachers in their lesson planning by identifying essential understandings, defining
essential content knowledge, and describing the intellectual skills students need to use. This supplemental framework delineates in greater specificity
the content that all teachers should teach and all students should learn.

Each topic in the Mathematics Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the
Curriculum Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for
each standard. The Curriculum Framework is divided into three columns: Understanding the Standard; Essential Understandings; and Essential
Knowledge and Skills. The purpose of each column is explained below.

Understanding the Standard
This section includes background information for the teacher (K-8). It contains content that may extend the teachers’ knowledge of the standard
beyond the current grade level. This section may also contain suggestions and resources that will help teachers plan lessons focusing on the standard.

Essential Understandings
This section delineates the key concepts, ideas and mathematical relationships that all students should grasp to demonstrate an understanding of the
Standards of Learning. In Grades 6-8, these essential understandings are presented as questions to facilitate teacher planning.

Essential Knowledge and Skills

Each Standard is expanded in the Essential Knowledge and Skills column. What each student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is meant to be the key knowledge and skills
that define the standard.

The Curriculum Framework serves as a guide for SOL assessment development. Assessment items may not and should not be a verbatim reflection
of the information presented in the Curriculum Framework.



FOCUS K-3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 1

Students in grades K—3 have a natural curiosity about their world, which leads them to develop a sense of number. Young children are motivated to
count everything around them and begin to develop an understanding of the size of numbers (magnitude), multiple ways of thinking about and
representing numbers, strategies and words to compare numbers, and an understanding of the effects of simple operations on numbers. Building on
their own intuitive mathematical knowledge, they also display a natural need to organize things by sorting, comparing, ordering, and labeling objects
in a variety of collections.

Consequently, the focus of instruction in the number and number sense strand is to promote an understanding of counting, classification, whole
numbers, place value, simple fractions, number relationships (“more than,” “less than,” and “as-many-as equal to”), and the effects of simple single-
step and multistep computations eperations-on-numbers{factfamilies). These learning experiences should allow students to engage actively in a
variety of problem solving situations and to model numbers (compose and decompose), using a variety of manipulatives. Additionally, students at
this level should have opportunities to observe, to develop an understanding of the relationship they see between numbers, and to develop the skills to
communicate these relationships in precise, unambiguous terms.
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STANDARD 1.1

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 1

1.1 The student will

a) count from 0 to 100 and write the corresponding numerals; and
b) group a collection of up to 100 objects into tens and ones and write the corresponding numeral to develop an understanding

of place value.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  There are three developmental levels of counting:
—rote sequence;
—one-to-one correspondence; and
—the cardinality of numbers.

e Counting involves two separate skills: verbalizing
the list of standard number words in order (“one,
two, three,...”) and connecting this sequence with
the items in the set being counted, using one-to-
one correspondence. Association of number
words with collections of objects is achieved by
moving, touching, or pointing to objects as the
number words are spoken.

e The last number stated represents the number of
objects in the set. This is known as the cardinality
of the set.

¢ Rote counting is a prerequisite skill for the
understanding of addition, subtraction, and the
ten-to-one concept of place value.

e Articulating the characteristics of each numeral
when writing numbers has been found to reduce
the amount of time it takes to learn to write
numerals.

e  The number system is based on a pattern of tens
where each place has ten times the value of the
place to its right. This is known as the ten-to-one
concept of place value.

e  Opportunities to experience the relationships
among tens and ones through hands-on
experiences with manipulatives are essential to
developing the ten-to-one place value concept of

All students should
e Associate oral number names with the correct
numeral and set of objects.

e  Understand that 1 and 10 are special units of
numbers (e.g., 10 is 10 ones, but it is also 1

ten).

e Understand the ten-to-one relationship of
ones and tens (10 ones equals 1 ten).

e Understand that numbers are written to show
how many tens and how many ones are in the
number.

e  Understand that groups of tens and ones can
be used to tell how many.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Count by rote from 4 0 to 100, using the correct name for
each numeral.

Use the correct oral counting sequence to tell how many
objects are in a set.

Write numerals correctly.

Write each numerals for-the-numbers1+to-100 from 0 to
100.

Read two-digit numbers when shown a numeral, a Base-10
model of the number, or a pictorial representation of the
number.

Identify the (ones, tens) of each digit in a two-digit
numeral (e.g., The of the 2 in the number 23 is tens. The
value of the 2 in the number 23 is 20).

Group a collection of objects into sets of tens and ones.
Write the numeral that corresponds to the total number of
objects in a given collection of objects that have been
grouped into sets of tens and ones.

Virginia Board of Education, 2009
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STANDARD 1.1 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 1

1.1 The student will

a) count from 0 to 100 and write the corresponding numerals; and
b) group a collection of up to 100 objects into tens and ones and write the corresponding numeral to develop an understanding

of place value.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

our number system and to understanding the
value of each digit in a two-digit number. Ten-to-
one trading activities with manipulatives on place
value mats provide excellent experiences for
developing the understanding of the places in the
bBase-10 system.

e Models that clearly illustrate the relationships
among tens and ones are physically proportional
(e.g., the tens piece is ten times larger than the
ones piece).

e Providing students with opportunities to model
two-digit numbers expressed with groups of ones
and tens will help students understand the ideas of
trading, regrouping, and equality.

e Recording the numeral when using physical and
pictorial models leads to an understanding that the
position of each digit in a numeral determines the
size of the group it represents.

Virginia Board of Education, 2009
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STANDARD 1.2 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 1

1.2 The student will count forward by ones, twos, fives, and tens to 100 and backward by ones from 30.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e The patterns developed as a result of skip
counting are precursors for recognizing numeric
patterns, functional relationships, and concepts
underlying money, time telling, and
multiplication. Powerful models for developing
these concepts include counters, number line,
hundred chart, and calculators.

e  Skip counting by twos supports the development
of the concept of even numbers.

e  Skip counting by fives lays the foundation for
reading a clock effectively and telling time to the
nearest five minutes, counting money, and
developing the multiplication facts for five.

e  Skip counting by tens is a precursor for use of
place value, addition, counting money, and
multiplying by multiples of 10.

e  Counting backward by rote lays the foundation for
subtraction. Students should count backward
beginning with 26,419,148, 30, 29, 28, ... through
...3,2,1,0.

e Calculators can be used to reinforce skip
counting. YUse-the-constantfeature-of the-four-
et o] solayd bers in i

All students should

e Understand that collections of objects can be
grouped and skip counting can be used to
count the collection.

e Describe patterns in counting by ones (both
forward and backward) and skip counting and
use those patterns to predict the next number
in the counting sequence.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Count by ones, twos, fives, and tens to 100, using concrete
objects, such as counters, connecting cubes, pennies,
nickels, and dimes.

Demonstrate a one-to-one correspondence when counting
by ones with concrete objects or representations.

Skip count orally by twos, fives and tens to 100 starting at
various multiples of 2, 5. or 10.

Count backward by ones from 26 30.
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STANDARD 1.3

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 1

1.3 The student will identify the parts of a set and/or region that represent fractions for halves, thirds, and fourths and write the

fractions.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A fraction is a way of representing part of a whole
set or a whole region.

e In a set fraction model, students need
opportunities to make fair shares. For example,
when sharing a set of 12 markers with three
friends, each person would have one-third of the
whole set. Also, each element of the set, no
matter its size, is considered to be an equal share
of the whole.

e Inan area fraction model, In-each-fraction-medel;
cor i
o Pars S sssth EE”EE 15.5]15?555.

5 a

whole is broken into equal-size parts and
reassembled into one whole.

e The words denominator and numerator are not
required at this grade, but the concepts of part and
whole are required for understanding of a
fraction.

e At this level, students sheuwld-netbe are expected
to first understand the part-whole relationship
(e.g., three out of four equal parts) before being
expected to recognize or use symbolic

. . 11 1
representations for fractions (e.g., 5.3 .00y )5

L : < onchi.

e  Students should have opportunities to make
connections and comparisons among fraction
representations by connecting concrete or
pictorial representations with spoken
representations (e.g., “one-half,” “one out of two

equal parts”, or “two-thirds”, “two out of three
equal parts” and “one half' is more than one

All students should

e Understand that a fraction represents a part of
a whole.

e Understand that fractional parts are equal
shares of a whole.

e Understand that the fraction name (half, third,
fourth) tells the number of equal parts in the
whole.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Represent a whole to show it having two equal parts and

1 2
identify one half ( 5 ). and two halves ( 5 ).

e Represent a whole to show it having three equal parts and

1 2
identify one third ( 3 ). two thirds ( T ) and three thirds

W] w

(3):

e Represent a whole to show it having four equal parts and

1 2
identify one fourth ( 7 ). two fourths ( 7 ). three fourths

3 4
(Z ) and four fourths ( 7 ).

e Identify and model ene-halfand-ene—fourth halves, thirds,
and fourths of a whole, using the set model (e.g.,
connecting cubes and counters), and region/area models
(e.g., pie pieces, pattern blocks, geoboards, paper folding,
and drawings);-and-measurement models(e.g-cuisenaire

Is. ! bes. fract ins. drawings),

e Name and write fractions represented by drawings or
concrete materials for halves, thirds, and fourths.

e Represent a given fraction using concrete materials,
pictures, and symbols for halves, thirds, and fourths. For
example, write the symbol for one-fourth, and represent it
with concrete materials and pictures.
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STANDARD 1.3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 1

1.3 The student will identify the parts of a set and/or region that represent fractions for halves, thirds, and fourths and write the
fractions.
UNDERSTANDING THE STANDARD | gqqpNTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)

1
fourth of the same whole” bu{—ﬂet—g-).

e Informal, integrated experiences with fractions at
this level will help students develop a foundation
for deeper learning at later grades. Understanding
the language of fractions (e.g., thirds means

1
“three equal parts of a whole” o —Fepresents-one

of three-equal-size parts-when-a-pizza-isshared
amongthreestudents) furthers this development.
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FOCUS K-3 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 1

A variety of contexts are necessary for children to develop an understanding of the meanings of the operations such as addition and subtraction.
These contexts often arise from real-life practical experiences in which they are simply joining sets, taking away or separating from a set, or
comparing sets. These contexts might include conversations, such as “How many books do we have altogether?” or “How many cookies are left if I
eat two?” or “I have three more candies than you do.” Although young children first compute using objects and manipulatives, they gradually shift to
performing computations mentally or using paper and pencil to record their thinking. Therefore, computation and estimation instruction in the early
grades revolves around modeling and, discussing, and recording a variety of problem situations. This approach te helps students smeve transition from
the concrete to the representation to the symbolic the-abstraet and in order to develop meaning for the operations and how they relate to each other.

In grades K—3, computation and estimation instruction focuses on

relating the mathematical language and symbolism of operations to problem situations;

understanding different meanings of addition and subtraction of whole numbers and the relation between the two operations;

developing proficiency with basic addition, subtraction, multiplication, division faets and related facts-families;

gaining facility in manipulating whole numbers to add and subtract and in understanding the effects of the operations on whole numbers;
developing and using strategies and algorithms to solve problems and choosing an appropriate method for the situation;

choosing, from mental computation, estimation, paper and pencil, and calculators, an appropriate way to compute;

recognizing whether numerical solutions are reasonable;

experiencing situations that lead to multiplication and division, such as equal groupings of objects and sharing equally; and

performing initial operations with fractions and-deetmals.
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STANDARD 1.4 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 1

14 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.

UNDERSTANDING THE STANDARD

. ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
e Magnitude refers to the size of a set. All students should The student will use problem solving, mathematical
. communication, mathematical reasoning, connections, and

e Exploring ways to estimate the number of objects e Develop an understanding of the order of represlelnia ti(l)ns’ to ! 1ng 1ons,

in a set, based on appearance, (e.g., clustering, magnitude (size) of whole numbers and use

grouping, comparing) enhances the development of this knowledge to estimate quantities. e Select a reasonable order of magnitude for a given set from

number sense. three given quantities: a one-digit numeral, a two-digit

numeral, and a three-digit numeral (e.g., 5, 50, and 500 jelly

e To estimate means to find a number that is close to beans in jars) in a familiar problem situation

the exact amount. When asking for an estimate,
teachers might ask, “about how much?” or “about ¢ Given a familiar problem situation involving magnitude,
how many?” or “Is this about 10 or about 50?” explain why a particular estimate was chosen as the most
reasonable from three given quantities: a one-digit numeral,
a two-digit numeral, and a three-digit numeral.

¢ Students should be provided opportunities to
estimate a quantity, given a benchmark of 10
and/or 100 objects.
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STANDARD 1.5

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 1

1.5

The student will recall basic addition facts with sums to 18 or less and the corresponding subtraction facts.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Associate the terms addition, adding, and sum with the
concept of joining or combining.

e  Associate the terms subtraction, subtracting, minus,
and difference with the process of “taking away? or
separating (i.e., removing a set of objects from the
given set of objects, finding the difference between

two numbers, or comparing two numbers).

e Provide practice in the use and selection of strategies.
Encourage students to develop efficient strategies.
Examples of strategies for developing the basic
addition and subtraction facts include

—counting back;

—“one-more-than,” “two-more-than” facts;

—“one-less-than,” “two-less-than” facts;

—“doubles” to recall addition facts (e.g.,2 +2=_;

3+3=_);

—“near doubles” [e.g.,3+4=3+3)+1=_];

—“make-ten” facts (e.g., at least one addend of 8 or
9);

—“think addition for subtraction” (e.g., for 9 — 5 =
__, think “5 and what number makes 9?”);

—use of the commutative property, without naming
the property (e.g., 4 +3 is the same as 3 + 4);

—use of faet-families related facts (e.g.,4+3=7,3
+4=7,7-4=3,and 7-3=4);

—use of the zero property (e.g., 4 + 0 = 4), without
naming the property but saying, “When you add
zero to a number, you always get the original
number.”

—use patterns to make sums (e.g..0+5=15,

1+4=5, 2+3=35, etc.)
—  Manipulatives should be used initially to develop
an understanding of addition and subtraction facts

LR

memeorization. Rote recall of the facts is often

All students should

Develop an understanding of the addition and
subtraction relationship.

Develop addition and subtraction strategies for
fact recall.

Develop fluency with basic number
combinations for addition and subtraction.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections,
and representations to

. Identify + as a symbol for addition, and — as a
symbol for subtraction, and = as a symbol for
equality.

. Recall and state orally the basic addition facts for

sums with two addends to 40 18 or less and the
corresponding subtraction facts.

. Recall and write the basic addition facts for sums

to 48 18 or less and the corresponding subtraction
facts, when addition or subtraction problems are
presented in either horizontal or vertical written
format.
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STANDARD 1.5 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 1

1.5 The student will recall basic addition facts with sums to 18 or less and the corresponding subtraction facts.

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)

achieved through constant practice and may come
in a variety of formats, including presentation
through flash cards, practice sheets, and/or games.

—  Students should first master facts to 10 and then
master facts to 18.
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STANDARD 1.6 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 1

1.6 The student will create and solve one-step story and picture problems using basic addition facts with sums to 18 or less and the
corresponding subtraction facts.

UNDERSTANDING THE STANDARD

. ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
e The problem solving process is enhanced when All students should The student will use problem solving, mathematical
students communication, mathematical reasoning, connections, and

e Understand various meanings of addition and

. . =0 representations to
subtraction in a variety of situations.

— create their own story problems; and

— model word problems, usin . .
P » USIg e Interpret and solve oral or written story and picture

manipulatives, of drawings i i . . . . .
reprelsentations ¢ crawings . Un(li?rstan.d thellt cri;lltlng an(} Sgg{};lg d problems involving one-step solutions, using basic

" probiems Involves the use ot addition and/or addition and subtraction facts (sums to +0 18 or less and
sentences/equations. subtraction.

the corresponding subtraction facts).

o Students should be-expesed-te experience a
variety of problem types related to addition and
subtraction, including

— join and separate problems (action
involved); join (for example: Sam had 8
pennies. Tom gave him 3 more. How
many pennies does Sam have now?
separate (for example: Sam had 11
pennies. He gave 3 to Tom. How many
pennies does Sam have now?)

— part-part-whole problems (no action
involved); missing part (for example:
There are 8 marbles. Five are shown.
How many are missing?)

— classification problems (for example:
Jane had 12 hats. Only three of the hats
are blue. How many are not blue?)

— comparison problems (for example: Bill
is 7 years old. Alice is 4 years old. How
much younger is Alice than Bill?).

e  Identify a correct number sentence to solve an oral or
written story ef and picture problem, selecting from
among basic addition and subtraction facts.
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FOCUS K-3 STRAND: MEASUREMENT GRADE LEVEL 1

Measurement is important because it helps to quantify the world around us and is useful in so many aspects of everyday life. Students in grades K—3
should encounter measurement in many normal situations, from their daily use of the calendar and from science activities that often require students
to measure objects or compare them directly, to situations in stories they are reading and to descriptions of how quickly they are growing.

Measurement instruction at the primary level focuses on developing the skills and tools needed to measure length, weight/mass, capacity, time,
temperature, area, perimeter, volume, and money. Measurement at this level lends itself especially well to the use of concrete materials. Children can
see the usefulness of measurement if classroom experiences focus on estimating and measuring real objects. They gain deep understanding of the
concepts of measurement when handling the materials, making physical comparisons, and measuring with tools.

As students develop a sense of the attributes of measurement and the concept of a measurement unit, they also begin to recognize the differences
between using nonstandard and standard units of measure. Learning should give them opportunities to apply both techniques and nonstandard and
standard tools to find measurements and to develop an understanding of the use of simple U.S. Customary and metric units.

Teaching measurement offers the challenge to involve students actively and physically in learning and is an opportunity to tie together other aspects

of the mathematical curriculum, such as fractions and geometry. It is also one of the major vehicles by which mathematics can make connections
with other content areas, such as science, health, and physical education.
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STANDARD 1.7

STRAND: MEASUREMENT

GRADE LEVEL 1

1.7 The student will

a) identify the number of pennies equivalent to a nickel, a dime, and a quarter; and
b) determine the value of a collection of pennies, nickels, and dimes whose total value is 100 cents or less.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Many experiences with coins help students
develop an understanding of money, such as

—drawing pennies to show the value of a given
coin (e.g., a nickel, a dime, or a quarter);

—playing store and purchasing classroom
objects, using play money (pennies);

—representing the value of a nickel, a dime, and
a quarter, using pennies; and

—trading the equivalent value of pennies for a
nickel, a dime, and a quarter, using play
money.

e Counting money helps students gain an awareness
of consumer skills and the use of money in
everyday life.

e A variety of classroom experiences in which
students manipulate physical models of money
and count forward to determine the value of a
collection of coins are important activities to
ensure competence with counting money.

e Establishing a one-to-one correspondence
between the number names and the items in a set
of coins (pennies, nickels, or dimes) is essential
for an accurate count.

e  The last number stated represents the value of a
collection of coins being counted. This is known
as the cardinality of the set.

All students should

e  Develop an understanding of exchanging the
appropriate number of pennies for a nickel, a
dime, or a quarter.

) Develop an understanding of place value by
skip counting a collection of coins by ones,
fives, and tens.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Identify the value of a nickel, a dime, and a quarter in
terms of pennies.

Recognize the characteristics of pennies, nickels, and
dimes (e.g., color, size).

Count by ones to determine the tetal value of a collection
of pennies whose total value is 100 cents or less.

Count by fives to determine the tetal value of a collection
of nickels whose total value is 100 cents or less.

Count by tens to determine the tetal value of a collection of
dimes whose total value is 100 cents or less.

Count by ones, fives, and tens to determine the value of a
collection of pennies and nickels, pennies and dimes, and
nickels and dimes whose total value is 100 cents or less.

Count by ones, fives, and tens to determine the value of a
collection of pennies, nickels, and dimes whose total value
is 100 cents or less.

Identifv il | c acollect; c ies. nickels.and
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STANDARD 1.8 STRAND: MEASUREMENT GRADE LEVEL 1

1.8 The student will tell time to the half-hour, using analog and digital clocks.
UNDERSTANDING THE STANDARD | pogpNTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
e  Many experiences using clocks help students All students should The student will use problem solving, mathematical

communication, mathematical reasoning, connections, and
representations to

develop an understanding of the telling of time to
the half-hour, including
—identifying the parts of an analog clock
(minute and hour hands); e  Understand the concepts of a.m., p.m.,
—demonstrating a given time to the half-hour, minutes, and hours. e Tell time shown on a digital clock to the half-hour.
using a model clock;
—writing correct digital time to the half-hour;
and
—relating time on the half-hour to daily
routines and school schedules (e.g., the
times of TV programs, bedtime, resource
time, lunch time, recess time).

e Understand how to tell time to the half-hour,
using an analog er and digital clock.
e Tell time shown on an analog clock to the half-hour.

e Understand that there are sixty minutes in an e  Match a written time to the time shown on a digital er and
hour. analog clock to the half-hour.
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STANDARD 1.9

STRAND: MEASUREMENT

GRADE LEVEL 1

1.9

The student will use nonstandard units to measure length, weight/mass, and volume.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The process of measurement involves selecting a

unit of measure, comparing the ebjeetto-be
measured-to-the-unit to the object to be measured,

counting the number of times the-objeet-can-be
measured-by the unit is used to measure the
object, and arriving at an approximate total
number of units.

Premature use of instruments or formulas leaves
children without the understanding necessary for
solving measurement problems.

When children’s initial explorations of length,
weight/mass, and volume involve the use of
nonstandard units, they develop some
understanding about the need for standard
measurement units for length, weight/mass, and
volume especially when they communicate about
these measures.

All students should

Understand that measurement involves
comparing an attribute of an object to the same
attribute of the unit of measurement (e.g., the
length of a cube measures the length of a book.
The weight/mass of the cube measures the
weight/mass of the book. The volume of the
cube measures the volume of a book).

Understand how to measure length,
weight/mass, and volume using various
nonstandard units of measurement.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Measure the length of objects, using various nonstandard
units (e.g., connecting cubes, paper clips, erasers).

e  Measure the weight/mass of objects, using a balance scale

with various nonstandard units (e.g., paper clips, bean
bags, cubes).

e Measure the volume of objects, using various nonstandard

units (e.g., connecting cubes, blocks, rice, water).

Virginia Board of Education, 2009
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STANDARD 1.10

STRAND: MEASUREMENT

GRADE LEVEL 1

1.10

The student will compare, using the concepts of more, less, and equivalent,

a) the volumes of two given containers; and
b) the weight/mass of two objects, using a balance scale.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Estimation is a commonly used strategy to
compare the volumes of two containers.

Determining the volume of a container by
counting the number of nonstandard units (e.g.,
a spoonful, or scoopful;-erteacupful of concrete
material, such as jelly beans, sand, water, or
rice) that can be held by the container is a
precursor to comparing volumes.

A variety of activities that focus on directly
comparing the volume of objects leads to an
understanding of volume.

The level of difficulty in measuring volume can
be increased by varying and mixing the sizes of
the containers (e.g., using short, wide
containers as well as tall, narrow containers).

Weight and mass are different. Mass is the
amount of matter in an object. Weight is
determined by the pull of gravity on the mass of
an object. The mass of an object remains the
same regardless of its location. The weight of
an object changes dependent on the
gravitational pull at its location. In everyday
life, most people are actually interested in
determining an object’s mass, although they use
the term weight (e.g., “How much does it
weigh?” versus “What is its mass?”).

Balance scales are instruments used for
weighing. A balance scale usually has a beam
that is supported in the center. On each side of
the beam are two identical trays. When the
trays hold equal weights, the beam is level, and

All students should

Understand how to fill containers with objects
to determine their volume and compare the
volumes of two containers.

Understand that a balance beam scale can be
used to compare the weights of two objects
using the terms more, less, or equivalent.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Compare the volumes of two containers to determine if the

volume of one is greater-than more, less than, or the-same
as equivalent to the other, using nonstandard units of

measure (e.g., a spoonful; or scoopful;-erteacupfal).

o Compare the volumes of two containers to determine if the

volume of one is greater-than more, less than, or the-same
as-equivalent to the other by pouring the contents of one
container into the other.

e Compare the weight/mass of two objects, using the terms

lighter, heavier, or the same, using a balance scale. The

pan containing less weight/mass will rise and the pan

containing more weight/mass will fall. If the objects are of
equivalent weight/mass, the two pans will balance.
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STANDARD 1.10 STRAND: MEASUREMENT GRADE LEVEL 1

1.10 The student will compare, using the concepts of more, less, and equivalent,
a) the volumes of two given containers; and
b) the weight/mass of two objects, using a balance scale.

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)
the scale is “balanced.”-

. Physically measuring the weights of objects,
using a balance scale, helps students develop an
intuitive idea of what it means to say something
is “lighter,” “heavier,” or “the same.”

. Experience estimating the weights of two
objects (one in each hand) using the terms
lighter, heavier, or the same promotes an
understanding of the concept of balance.
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STANDARD 1.11

STRAND: MEASUREMENT

GRADE LEVEL 1

1.11 The student will use calendar language appropriately (e.g., names of the months, today, yesterday, next week, last week).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

o Timed .

o Real-life Practical situations are appropriate to
develop a sense of the interval of time between
events (e.g., Boy Scout meetings occur every
week on Monday: there is a week between
meetings).

o The calendar is a way to represent meastre units
of time (e.g., days, weeks, and months).

e Using a calendar develops the concept of day as a
24-hour period rather than a period of time from
sunrise to sunset.

All students should

e Understand how to use a calendar as a way to
measure time.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Read a calendar to locate a given day or date.

Identify the months of the year.

Identify the seven days in a week.

Determine the days/dates before and after a given day/date
(e.g., yesterday, today, tomorrow).

Determine the date that is a specific number of days or
weeks in the past or in the future from a given date, using a
calendar.

Identify specific dates (e.g., the third Monday in a given
month).
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FOCUS K-3 STRAND: GEOMETRY GRADE LEVEL 1

Children begin to develop geometric and spatial knowledge before beginning school, stimulated by the exploration of shapes figures and structures in
their environment. Geometric ideas help children systematically represent and describe their world as they learn to represent twe-and-three-
dimensional plane and solid shapes figures through drawing, block constructions, dramatization, and verbal language.

The focus of instruction at this level is on

e observing, identifying, describing, comparing, contrasting and investigating three-dimenstenal solid objects and their twe-dimenstonal faces;
e sorting objects and ordering them directly by comparing them one to the other;

e describing, comparing, contrasting, sorting, and classifying shapes figures; and

e cxploring symmetry, congruence, and transformation.

In the primary grades, children begin to develop basic vocabulary related to these shapes figures but do not develop precise meanings for many of the
terms they use until they are thinking beyond Level 2 of the van Hiele theory (see below).

The van Hiele theory of geometric understanding describes how students learn geometry and provides a framework for structuring student
experiences that should lead to conceptual growth and understanding.

e Level 0: Pre-recognition. Geometric figures are not recognized. For example, students cannot differentiate between three-sided and four-sided
polygons.

e Level 1: Visualization. Geometric figures are recognized as entities, without any awareness of parts of figures or relationships between
components of a figure. Students should recognize and name figures and distinguish a given figure from others that look somewhat the same.
(This is the expected level of student performance during grades K and 1.)

e Level 2: Analysis. Properties are perceived but are isolated and unrelated. Students should recognize and name properties of geometric figures.
(Students are expected to transition to this level during grades 2 and 3.)
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STANDARD 1.12

STRAND: GEOMETRY

GRADE LEVEL 1

1.12 The student will identify and trace, describe, and sort plane geometric figures (triangle, square, rectangle, and circle) according
to number of sides, vertices, and right angles.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A plane geometric figure is any two-
dimensional closed shape figure. Circles and
polygons are examples of plane geometric
figures.

e The van Hiele theory of geometric
understanding describes how students learn
geometry and provides a framework for
structuring student experiences that should lead
to conceptual growth and understanding.

— Level 0: Pre-recognition. Geometric
figures are not recognized. For example,
students cannot differentiate between
three-sided and four-sided polygons.

— Level 1: Visualization. Geometric
figures are recognized as entities,
without any awareness of parts of figures
or relationships between components of a
figure. Students should recognize and
name figures and distinguish a given
figure from others that look somewhat
the same (e.g., “I know it’s a rectangle
because it looks like a door, and I know
that a door is a rectangle™).

— Level 2: Analysis. Properties are
perceived, but are isolated and unrelated.
Students should recognize and name
properties of geometric figures (e.g., “I
know it’s a rectangle because it is closed;
it has four sides and four right angles,
and opposite sides are parallel.”).

e  Students should have experiences with various
plane geometric polygons.
— Triangles could be equilateral, right,

All students should

Develop strategies to sort and/or group plane
geometric figures and refine the vocabulary
used to explain their strategies.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e  Describe a circle.
e Draw Trace triangles, squares, rectangles, and circles.

e Describe triangles, squares, and rectangles by the number

of sides, eorners;-and-square-corners vertices, and right
angles.

e Sort plane geometric figures into appropriate subsets
(categories) based on characteristics (number of sides,
vertices, angles, curved, etc.).

e Identify the name of the shape geometric figure when
given information about the number of sides, eerners;

and/orsquare-corners vertices, and right angles.
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STANDARD 1.12

STRAND: GEOMETRY

GRADE LEVEL 1

1.12 The student will identify and trace, describe, and sort plane geometric figures (triangle, square, rectangle, and circle) according
to number of sides, vertices, and right angles.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

obtuse, acute, etc.
— Quadrilaterals could be rectangles,
squares, trapezoids, rhombi, etc.

e A vertex is the point at which two line
segments, lines, or rays meet to form an angle.

e A polygon is a plane geometric figure which
—has sides that are straight line segments;
—is simple (its sides do not cross);
—1is closed; and
—1is two-dimensional (i lies in a plane).

e A triangle is a polygon with three angles and
three sides.

e A quadrilateral is a polygon with four sides.

e A rectangle is a quadrilateral with four right
angles.

e A square is a rectangle with four sides of equal
length.

e A circle is a closed curve with all points in one
plane and the same distance from a fixed point
(the center).

e Presentation of triangles, rectangles, and
squares should be made in a variety of spatial
orientations so that students do not develop the
common misconception that triangles,
rectangles, and squares must have one side
parallel to the bottom of the page on which they
are printed.
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STANDARD 1.13

STRAND: GEOMETRY

GRADE LEVEL 1

1.13

The student will construct, model, and describe objects in the environment as geometric shapes (triangle, rectangle, square, and
circle) and explain the reasonableness of each choice.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Representations of circles, squares, rectangles,
and triangles can be found in the students’
environment at school and at home. Students
should have opportunities to identify/classify
things in the# environment by the type of shape
figure those things represent.

Children are often confused when a shape figure
such as a square is rotated: they frequently refer
to the rotated square as a diamond. Clarification
needs to be ongoing — i.¢., a square is a square
regardless of its location in space; there is no
such geometric shape figure as a diamond.

Translations (skdes translations, flips reflections,
and-turas rotation) can be used to change the
location of objects.

Building geometric and spatial capabilities
fosters enthusiasm for mathematics while
providing a context to develop spatial sense.

Polygons can be constructed using other
polygons (e.g., six equilateral triangles can be

used to construct a hexagon, a triangle can be
added to a rectangle to create a pentagon, etc.)

All students should

e Understand that geometric figures are integral
parts of histher the environment.

e Use familiarity with the figure, structure, and
location to develop spatial reasoning.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Construct plane geometric figures.

Identify models of representations of circles, squares,
rectangles, and triangles in the environment at school and
home and tell why they represent those shapes figures.

Describe representations of circles, squares, rectangles, and
triangles in the environment and explain the

reasonableness of the choice fe-g5—~Hmew-it’s-arectangle
because-it-looks-ike-a-doorand-Hknow-thata-door-is-a

I eet&l}gle-” »0
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FOCUS K-3 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 1

Students in the primary grades have a natural curiosity about their world, which leads to questions about how things fit together or connect. They
display their natural need to organize things by sorting and counting objects in a collection according to similarities and differences with respect to
given criteria.

The focus of probability instruction at this level is to help students begin to develop an understanding of the concept of chance. They experiment with
spinners, two-colored counters, dice, tiles, coins, and other manipulatives to explore the possible outcomes of situations and predict results. They

begin to describe the likelihood of events, using the terms impossible, unlikely, equally likely, more likely, and certain.

The focus of statistics instruction at this level is to help students develop methods of collecting, organizing, describing, displaying, and interpreting
data to answer questions they have posed about themselves and their world.
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STANDARD 1.14

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 1

1.14

The student will investigate, identify, and describe various forms of data collection (e.g., recording daily temperature, lunch
count, attendance, favorite ice cream), using tables, picture graphs, and object graphs.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Students’ questions about the physical world can
often be answered by collecting data and
observing the results.

Data are information collected about people or
things. The primary purpose of collecting data is
to answer questions.

After generating questions, students decide what
information is needed and how it can be
collected.

The collection of the data often leads to new
questions to be investigated.

The entire process broadens children’s views of
mathematics and its usefulness.

Data collection could involve voting, informal
surveys, tallying, and charts.

Surveys, which are data-collecting tools that list
choices, should have a limited number of
questions at the primary grades.

Tallying is a method for gathering information.
Tally marks are used to show how often
something happens or occurs. Each tally mark
represents one occurrence. Tally marks are
clustered into groups of five, with four vertical
marks representing the first four occurrences and
the fifth mark crossing the first four on a
diagonal to represent the fifth occurrence.

All students should

e Understand how data can be collected and
presented in an organized manner.

e Understand that data gathered and analyzed
from observations and surveys can have an
impact on our everyday lives.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Investigate various forms of data collection, including
counting and tallying, informal surveys, observations, and
voting.

o Identify and describe various forms of data collection in his
or-her-werld practical situations (e.g., recording daily
temperature, lunch count, attendance, and favorite ice
cream.)
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STANDARD 1.15

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 1

1.15

than, less than, and equal to.

The student will interpret information displayed in a picture or object graph, using the vocabulary more, less, fewer, greater

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Statistics is used to describe and interpret with
numbers the world around us; it is a tool for
problem solving.

Students’ questions about everyday life can often
be answered by collecting and interpreting data.

Organized data provides a clearer picture for
interpretation. Data may be described in object
graphs and picture graphs.

Picture graphs are graphs that use pictures to
show and compare information. Akey-is-often

o indi | oo -
onepietare-ofwdogrepresentsFvedopsy
Object graphs are graphs that use concrete
materials to represent the categorical data that are
collected (e.g., cubes stacked by the month, with
one cube representing the birthday month of each
student).

Interpretation of the data could lead to additional
questions to be investigated.

All students should

e Understand that picture graphs use pictures to
represent and compare data while object
graphs use concrete objects to represent and
compare data.

e Understand that data can be analyzed and
interpreted, using the terms more, less, fewer,
greater than, less than, and equal to.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

*
matertals:

e Compare one category to another in a graph, indicating
which has more or which has less, or which is equal to.

e Interpret information displayed in object graphs and picture
graphs, using the words more, less, fewer, greater than, less
than, and equal to.

e Find answers to questions, using graphs (e.g., “Which

category has more?” “Which-eategory-hastess”, “How

many more?”, and “How many in all?”).
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FOCUS K-3 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 1

Stimulated by the exploration of their environment, children begin to develop concepts related to patterns, functions, and algebra before beginning
school. Recognition of patterns and comparisons are important components of children’s mathematical development.

Students in kindergarten through third grade develop the foundation for understanding various types of patterns and functional relationships through
the following experiences:

sorting, comparing, and classifying objects in a collection according to a variety of attributes and properties;

identifying, analyzing, and extending patterns;

creating repetitive patterns and communicating about these patterns in their own language;

analyzing simple patterns and making predictions about them;

recognizing the same pattern in different representations;

describing how both repeating and growing patterns are generated; and

repeating predictable sequences in rhymes and extending simple rhythmic patterns.

The focus of instruction at the primary level is to observe, recognize, create, extend, and describe a variety of patterns in-thereal-world. These
students will experience and recognize visual, kinesthetic, and auditory patterns and develop the language to describe them orally and in writing as a
foundation to using symbols. They will use patterns to explore mathematical and geometric relationships and to solve problems, and their
observations and discussions of how things change will eventually lead to the notion of functions and ultimately to Algebra.
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STANDARD 1.16

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

GRADE LEVEL 1

1.16

thickness.

The student will sort and classify concrete objects according to one or more attributes, including color, size, shape, and

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Sorting, classifying, and ordering objects facilitate
work with patterns, geometric shapes figures, and
data.

To classify is to arrange or organize a set of
materials according to a category or attribute (a

quality or characteristic efathing).

General similarities and differences among items
are easily observed by primary students, who can
begin to focus on more than one attribute at a
time. During the primary grades, the teacher’s
task is to move students toward a more
sophisticated understanding of classification in
which two or more attributes connect or
differentiate sets, such as those found in nature
(e.g., leaves with different colors and different

shapes figures).

All students should

Understand the same set of objects can be
sorted and classified in different ways.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Sort and classify objects into appropriate subsets
(categories) based on one or two attributes, such as size,

shape geometric figure, color, or thickness.
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STANDARD 1.17 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 1

1.17 The student will recognize, describe, extend, and create a wide variety of growing and repeating patterns.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Patterns allow children to recognize order, te
generalize, and te predict.

Patterning should include

—reproducing a given pattern, using
manipulatives;

—recording a pattern with pictures or symbols;

—transferring a pattern into a different form or
different representation (e.g., blue—blue—
red to an AAB repeating pattern); and

—analyzing patterns in thereal-westld practical
situations (e.g., calendar, seasons, days of
the week).

e The simplest types of patterns are repeating
patterns. The part of the pattern that repeats is the
core. The patterns can be oral, such as the refrain
in “Old MacDonald’s Farm” (“e-i-e-i-0”), or
physical with clapping and snapping patterns, or
combinations of both, such as is found in songs
like the “Hokey Pokey.” In each case, students
need to identify the basic unit of the pattern and
repeat it. Opportunities to create, recognize,
describe, and extend repeating patterns are
essential to the primary school experience.

e  Growing patterns are more difficult for students
to understand than repeating patterns because not
only must they determine what comes next, they
must also begin the process of generalization.
Students need experiences with growing patterns
in both arithmetic and geometric formats.

e Create an arithmetic number pattern. Sample
numeric patterns are
6,9,12, 15, 18,.. ; (repeating numeric pattern);

All students should

e  Understand that patterns are a way to
recognize order, to organize their world, and
to predict what comes next in an
arrangement.

e Recognize and state the core of a pattern.

e  Analyze how both repeating and growing
patterns are generated.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Recognize the pattern in a given rhythmic, color, shape
geometric figure, or numerical sequence.

e Describe the pattern in a given rhythmic, color, shape
geometric figure, or numerical sequence in terms of the
core (the part of the sequence that repeats).

e Extend a pattern, using manipulatives, geometric figures,
numbers, or calculators.

e Transfer a pattern from one form to another.

e Create a repeating or growing pattern, using manipulatives,
geometric figures, numbers, or calculators (e.g., the
growing patterns 2, 3,2,4,2,5,2,6,2,...).
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STANDARD 1.17 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 1

1.17 The student will recognize, describe, extend, and create a wide variety of growing and repeating patterns.

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)
5,7,9,11, 13, ... (repeating numeric pattern);
and
1,2,4,7,11, 16, ... (growing numeric
pattern).

e In geometric patterns, students must often
recognize transformations of a figure, particularly
rotation or reflection. Rotation ¢tuen) is the result
of turning a figure around a point or a vertex, and
reflection (fHp) is the result of flipping a figure
over a line.
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STANDARD 1.18 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 1

1.18 The student will demonstrate an understanding of equality through the use of the equal sign.

UNDERSTANDING THE STANDARD

. ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
e Equality can be shown by measuring with a All students should The student will use problem solving, mathematical
balance scale or a number balance. communication, mathematical reasoning, connections, and

e Understand that the equal sign means “is the
e Manipulatives such as rods, connecting cubes, and same as” or “another name for” or “equal in

representations to

counters can be used to model equations. value”. e  Identify the equality (=) symbol.
e Equations are not equal. Equations have o Understand that equality represents a balance . )
expressions of equal value on both sides. concept. Both sides of the equation balance *  Recognize that th.e equations4+2=2+4and6+1=4+3
. because they are equal (they have the same represent expressions of equal value.
e An equation must be balanced. There must be the value)
same amount on each side of the equal sign. (e.g., e  Model an equation that represents an expression of equal
5+3=5+3). value.
e A common misunderstanding is that the equal ) )
sign always means the answer. The equal sign o Identify equivalent values (e.g..3 =3, 4 +3=8-1,
can represent an equality. 7=2+5, ete.).

e Equations should be shown in many different
forms (e.g..6=6, 4+2=6, 5+1=4+2, 6
=442 4=6-2).

e Inequalities such as 5 <4 + 3 are not equations.
Equations must have the equal sign.

e It is important for children to understand that the
expression 3 + 5 is another representation of

eight.

e The equal sign is used when two representations
name the same number, 5+ 3 =10-2. These
two expressions in the equation represent the
same number, eight.

e Equations should be routinely modeled in
conjunction with story problems.

e Solving missing addend problems and stories
helps with the understanding of equality and the
equal sign (e.g., There are four red birds in the
tree. Some black birds fly to the tree. Now there
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STANDARD 1.18 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 1

1.18 The student will demonstrate an understanding of equality through the use of the equal sign.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

are six birds in the tree. How many black birds
flew to the tree? 4+ =6)
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Virginia 2009 Mathematics Standards of Learning Curriculum Framework
Introduction

The 2009 Mathematics Standards of Learning Curriculum Framework is a companion document to the 2009 Mathematics Standards of Learning and
amplifies the Mathematics Standards of Learning by defining the content knowledge, skills, and understandings that are measured by the Standards
of Learning assessments. The Curriculum Framework provides additional guidance to school divisions and their teachers as they develop an
instructional program appropriate for their students. It assists teachers in their lesson planning by identifying essential understandings, defining
essential content knowledge, and describing the intellectual skills students need to use. This supplemental framework delineates in greater specificity
the content that all teachers should teach and all students should learn.

Each topic in the Mathematics Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the
Curriculum Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for
each standard. The Curriculum Framework is divided into three columns: Understanding the Standard; Essential Understandings; and Essential
Knowledge and Skills. The purpose of each column is explained below.

Understanding the Standard
This section includes background information for the teacher (K-8). It contains content that may extend the teachers’ knowledge of the standard
beyond the current grade level. This section may also contain suggestions and resources that will help teachers plan lessons focusing on the standard.

Essential Understandings
This section delineates the key concepts, ideas and mathematical relationships that all students should grasp to demonstrate an understanding of the
Standards of Learning. In Grades 6-8, these essential understandings are presented as questions to facilitate teacher planning.

Essential Knowledge and Skills

Each Standard is expanded in the Essential Knowledge and Skills column. What each student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is meant to be the key knowledge and skills
that define the standard.

The Curriculum Framework serves as a guide for SOL assessment development. Assessment items may not and should not be a verbatim reflection
of the information presented in the Curriculum Framework.



FOCUS K-3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 2

Students in grades K—3 have a natural curiosity about their world, which leads them to develop a sense of number. Young children are motivated to
count everything around them and begin to develop an understanding of the size of numbers (magnitude), multiple ways of thinking about and
representing numbers, strategies and words to compare numbers, and an understanding of the effects of simple operations on numbers. Building on
their own intuitive mathematical knowledge, they also display a natural need to organize things by sorting, comparing, ordering, and labeling objects
in a variety of collections.

Consequently, the focus of instruction in the number and number sense strand is to promote an understanding of counting, classification, whole
numbers, place value, simple fractions, number relationships (“more than,” “less than,” and “as-many-as equal t0”’), and the effects of simple single-
step and multistep computations eperations-ennumbers-{factfamities). These learning experiences should allow students to engage actively in a
variety of problem solving situations and to model numbers (compose and decompose), using a variety of manipulatives. Additionally, students at
this level should have opportunities to observe, to develop an understanding of the relationship they see between numbers, and to develop the skills to
communicate these relationships in precise, unambiguous terms.
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STANDARD 2.1

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 2

2.1 The student will

a) read, write, and identify the place value of each digit in a three-digit numeral, using numeration models;
b) round two-digit numbers to the nearest ten; and
¢) compare two whole numbers between 0 and 999, using symbols (>, <, or =) and words (greater than, less than, or equal to).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The number system is based on a simple pattern of
tens where each place has ten times the value of the
place to its right.

Opportunities to experience the relationships among
hundreds, tens, and ones through hands-on
experiences with manipulatives are essential to
developing the ten-to-one place value concept of our
number system and to understanding the value of
each digit in a three-digit number. Ten-to-one
trading activities with manipulatives on place value
mats provide excellent experiences for developing
the understanding of the places in the bBase-10
system.

Models that clearly illustrate the relationships
among hundreds, tens, and ones are physically
proportional (e.g., the tens piece is ten times larger
than the ones piece).

Students need to understand that 10 and 100 are
special units of numbers (e.g., 10 is 10 ones, but it is
also 1 ten).

Flexibility in thinking about numbers is critical. For
example, 123 is 123 ones; or 1 hundred, 2 tens, and
3 ones; or 12 tens and 3 ones.

Rounding is finding the nearest easy-to-use number
(e.g., the nearest 10) for the situation at hand.

Number lines are useful tools for developing the
concept of rounding to the nearest ten.-Students-ean

use-the strategy-of identifying-anumber-on-a

All students should

Understand the ten-to-one relationship of ones, tens,
and hundreds (10 ones equals 1 ten; 10 tens equals 1
hundred).

Understand that numbers are written to show how
many hundreds, tens, and ones are in the number.

Understand that rounding gives a close, easy-to-use
number to use when an exact number is not needed
for the situation at hand.

Understand that a knowledge of place value is
essential when comparing numbers.

Understand the relative magnitude of numbers by
comparing numbers.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Demonstrate the understanding of the ten-to-one
relationships among ones, tens, and hundreds, using
manipulatives (e.g., beans and cups, bBase-10
blocks, bundles of 10 Pepsiele sticks).

e Determine the place value of each digit in a three-
digit numeral presented as a pictorial representation
(e.g., a picture of bBase-10 blocks) or as a physical
representation (e.g., actual bBase-10 blocks).

e  Write numerals, using a bBase-10 model or picture.

e Read three-digit numbers when shown a numeral, a
bBase-10 model of the number, or a pictorial
representation of the number.

e Identify the place value (ones, tens, hundreds) of
each digit in a three-digit numeral.

e Determine the value of each digit in a three-digit
numeral (e.g., in 352, the 5 represents 5 tens and its

value is 50).

e Round two-digit numbers to the nearest ten.

e Compare two numbers between 0 and 999
represented pictorially or with concrete objects (e.g.,
bBase-10 blocks), using the words greater than, less
than or equal to.
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STANDARD 2.1

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 2

2.1 The student will

a) read, write, and identify the place value of each digit in a three-digit numeral, using numeration models;
b) round two-digit numbers to the nearest ten; and
¢) compare two whole numbers between 0 and 999, using symbols (>, <, or =) and words (greater than, less than, or equal to).

UNDERSTANDING THE STANDARD

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)

ber i  Fnding linle of bt

closest-to-the-identified-number: Rounding to the

nearest ten using a number line is done as follows:

—  Locate the number on the number line.

—  Identify the two tens the number comes between.

—  Determine the closest ten.

—  If the number in the ones place is 5 (halfway
between the two tens), round the number to the
higher ten.

o Asstrategy Once the concept for rounding numbers
using a number line is developed, the procedure for
rounding numbers to the nearest ten is as follows:

—Look one place to the right of the digit in the
place you wish to round to.

—If the digit is less than 5, leave the digit in the
rounding place as it is, and change the digit
to the right of the rounding place to zero.

—If the digit is 5 or greater, add 1 to the digit in
the rounding place and change the digit to
the right of the rounding place to zero.

e A procedure for comparing two numbers by
examining place value may include the following:

—Line up the numbers by place value lining up
the ones.

—Beginning at the left, find the first place value
where the digits are different.

—Compare the digits in this place value to
determine which number is greater (or which
is less).

—Use the appropriate symbol > or < or words
greater than or less than to compare the
numbers in the order in which they are
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STANDARD 2.1 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 2

2.1 The student will

a) read, write, and identify the place value of each digit in a three-digit numeral, using numeration models;
b) round two-digit numbers to the nearest ten; and
¢) compare two whole numbers between 0 and 999, using symbols (>, <, or =) and words (greater than, less than, or equal to).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

presented.
—If both numbers are the same, use the symbol =
or the words equal to.

e  Mathematical symbols (>, <) used to compare two
unequal numbers are called inequality symbols.
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STANDARD 2.2 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 2

2.2 The student will

a) identify the ordinal positions first through twentieth, using an ordered set of objects; and

b) write the ordinal numbers.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Understanding the cardinal and ordinal meanings of
numbers is necessary to quantify, measure, and
identify the order of objects.

e An ordinal number is a number that names the place
or position of an object in a sequence or set (e.g.,
first, third). Ordered position, ordinal position, and
ordinality are terms that refer to the place or
position of an object in a sequence or set.

e  The ordinal position is determined by where one
starts in an ordered set of objects or sequence of
objects (e.g., left, right, top, bottom).

e  The ordinal meaning of numbers is developed by
identifying and verbalizing the place or position of
objects in a set or sequence (e.g., a student’s
position in line when students are lined up
alphabetically by first name).

e  Ordinal position can also be emphasized through
sequencing events (e.g., months in a year or
sequencing in a story).

e  Cardinality can be compared with ordinality when
comparing the results of counting. There is obvious
similarity between the ordinal number words third
through twentieth and the cardinal number words
three through twenty.

All students should

e  Use ordinal numbers to describe the position of an

object in a sequence or set.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Count an ordered set of objects, using the ordinal
number words first through twentieth.

e Identify the ordinal positions first through twentieth,
using an ordered set of objects.

e Identify the ordinal positions first through twentieth,
using an ordered set of objects presented in lines or
rows from

—left to right;
—right to left;

—top to bottom; and
—bottom to top.

e Write 1*, 22, 3 through 20%-in numerals.
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STANDARD 2.3

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 2

23

The student will

a) identify the parts of a set and/or region that represent fractions for halves, thirds, fourths, sixths, eighths, and tenths;

b) write the fractions; and

¢) compare the unit fractions for halves, thirds, fourths, sixths, eighths, and tenths.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The whole should be defined.

A fraction is a way of representing part of a whole
(as in a region/area model) or part of a group (as in a
set model).

In each fraction model, the parts must be equal (i.e.,
each pie piece must have the same area; the size of
each chip in a set must be equal). In problems with
fractions, a whole is broken into equal-size parts and
reassembled into one whole.

The denominator (bettemnumber) tells how many

equal parts are in the whole or set. The numerator

ttop-number) tells how many of those parts are
being described.

Students should have opportunities to make
connections among fraction representations by
connecting concrete or pictorial representations with
spoken or symbolic representations.

Informal, integrated experiences with fractions at
this level will help students develop a foundation for
deeper learning at later grades. Understanding the
language of fractions (e.g., thirds means “three

1
equal parts of a whole” or 3 represents one of three

equal-size parts when a pizza is shared among three
students) will further this development.

A unit fraction is one in which the numerator is one.

Using models when comparing unit fractions will

All students should

Understand that fractional parts are equal shares of a
whole or a whole set.

Understand that the fraction name (half, fourth) tells
the number of equal parts in the whole.

Understand that when working with unit fractions,

the larger the denominator, the smaller the part and
therefore the smaller the fraction.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Recognize fractions as representing equal-size parts
of'a whole.

Identify the fractional parts of a whole or a set for
1 1111 1

2°3:46°3 ad7g-

Identify the fraction names (halves, thirds, fourths,

. . . . 1
sixths, eighths, tenths) for the fraction notations 5>

1111 1
3°4°6°8°%M%0-

+ 1+ 11
Represent fractional parts of a whole for 2737476

,—éTaﬁd—i—. halves, thirds, fourths, sixths, eighths,
tenths using
—region/area models (e.g., pie pieces, pattern
blocks, geoboards);
—sets (e.g., chips, counters, cubes); and
—measurement models (e.g., fraction strips,
ewisenaire rods, connecting cubes).

1 1 11 1 1
Compare unit fractions (5 134767 8° and ﬁ)

using the words greater than, less than or equal to
and the symbols (>, <, =).
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STANDARD 2.3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 2

2.3 The student will

a) identify the parts of a set and/or region that represent fractions for halves, thirds, fourths, sixths, eighths, and tenths;

b) write the fractions; and

¢) compare the unit fractions for halves, thirds, fourths, sixths, eighths, and tenths.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

assist in developing the concept that the larger the

FNI

. . 1
denominator the smaller the piece; therefore, 3 >
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STANDARD 2.4

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 2

2.4 The student will

a) count forward by twos, fives, and tens to 100, starting at various multiples of 2, 5, or 10;
b) count backward by tens from 100; and

¢) recognize even and odd numbers.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e The patterns developed as a result of grouping
and/or skip counting are precursors for recognizing
numeric patterns, functional relationships, and
concepts underlying money, time telling,
multiplication, and division. Powerful models for
developing these concepts include counters, hundred
chart, and calculators.

e  Skip counting by twos supports the development of
the concept of even numbers.

e  Skip counting by fives lays the foundation for
reading a clock effectively and telling time to the
nearest five minutes, counting money, and
developing the multiplication facts for five.

e  Skip counting by tens is a precursor for use of place
value, addition, counting money, and multiplying by
multiples of 10.

e Calculators can be used to display the numeric
patterns resulting from skip counting. Use the
constant feature of the four-function calculator to
display the numbers in the sequence when skip
counting by that constant. Fer-example;when-skip

5485 — 10 15
t o 101

ta nradynca §
roayee

O P s 5

0 RO

e (Odd and even numbers can be explored in different
ways (e.g., dividing collections of objects into two
equal groups or pairing objects).

All students should

e  Understand that collections of objects can be
grouped and skip counting can be used to count the
collection.

e Describe patterns in skip counting and use those
patterns to predict the next number in the counting
sequence.

e  Understand that the starting point for skip counting
by 2 does not always begin at 2.

e  Understand that the starting point for skip counting
by 5 does not always begin at 5.

e  Understand that the starting point for skip counting
by 10 does not always begin at 10.

e  Understand that every counting number is either
even or odd.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Determine patterns created by counting by twos,
fives, and tens on a hundred chart.

Skip count by twos, fives, and tens to 100, using
manipulatives, a hundred chart, mental mathematics,
a calculator, and/or paper and pencil.

Skip count by twos, fives, and tens to 100;-using-the
constant-feature-on-the-caleulator.

Count backward by tens from 100.
Group-objeetsby-threes:

Greoup-objeets-byfours:

Use objects to determine whether a number is odd
or even.
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FOCUS K-3 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 2

A variety of contexts are necessary for children to develop an understanding of the meanings of the operations such as addition and subtraction.
These contexts often arise from real-life experiences in which they are simply joining sets, taking away or separating from a set, or comparing sets.
These contexts might include conversations, such as “How many books do we have altogether?” or “How many cookies are left if I eat two?”” or “I
have three more candies than you do.” Although young children first compute using objects and manipulatives, they gradually shift to performing
computations mentally or using paper and pencil to record their thinking. Therefore, computation and estimation instruction in the early grades
revolves around modeling and, discussing, and recording a variety of problem situations. This approach te helps students smeve transition from the
concrete to the representation to the symbolic the-abstraet and in order to develop meaning for the operations and how they relate to each other.

In grades K—3, computation and estimation instruction focuses on

relating the mathematical language and symbolism of operations to problem situations;

understanding different meanings of addition and subtraction of whole numbers and the relation between the two operations;

developing proficiency with basic addition, subtraction, multiplication, division faets and related facts-families;

gaining facility in manipulating whole numbers to add and subtract and in understanding the effects of the operations on whole numbers;
developing and using strategies and algorithms to solve problems and choosing an appropriate method for the situation;

choosing, from mental computation, estimation, paper and pencil, and calculators, an appropriate way to compute;

recognizing whether numerical solutions are reasonable;

experiencing situations that lead to multiplication and division, such as equal groupings of objects and sharing equally; and

performing initial operations with fractions and-deetmals.
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STANDARD 2.5

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 2

2.5 The student will recall addition facts with sums to 20 or less and the corresponding subtraction facts.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Associate the terms addition, adding, and sum with
the concept of joining or combining.

e  Associate the terms subtraction, subtracting, minus,
and difference with the process of “taking away” or
separating (i.e., removing a set of objects from the
given set of objects, finding the difference between
two numbers, or comparing two numbers).

e Provide practice in the use and selection of
strategies. Encourage students to develop efficient
strategies. Examples of strategies for developing the
basic addition and subtraction facts include

—counting on;

—counting back;

—“one-more-than,” “two-more-than” facts;

—“one-less-than,” “two-less-than” facts;

—“doubles” to recall addition facts (e.g., 2 + 2
= _;3+3=_)

—“near doubles” [e.g.,3+4=3+3)+1=_];

—“make-ten” facts (e.g., at least one addend of 8
or 9);

—“think addition for subtraction,” (e.g., for 9 — 5
=, think “5 and what number makes 9?”);

—use of the commutative property, without
naming the property (e.g., 4 +3 is the same as
3+4);

—use of related facts families (e.g., 4 +3=7,3 +
4=7,7-4=3,and7-3=4),

—use of the zero property (e.g., 4 +0=4),
without naming the property but saying,
“When you add zero to a number, you
always get the original number.”

2 ¢

e  Manipulatives should be used initially to develop an
understanding of addition and subtraction facts and
to engage students in meaningful memorization.

All students should

e  Understand that addition involves combining and
subtraction involves separating.

e Develop fluency in recalling basie facts for addition
and subtraction.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Recallandwritethe basicadditionf ;
2 o] Ly y | o facts.
e Recall and write the basic addition facts for sums to
18 20 or less and the corresponding subtraction
facts, when addition or subtraction problems are

presented in either horizontal or vertical written
format.
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STANDARD 2.5 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 2

2.5 The student will recall addition facts with sums to 20 or less and the corresponding subtraction facts.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Rote recall of the facts is often achieved through
constant practice and may come from a variety of
formats, including presentation through flash cards,
practice sheets, and/or games.

Virginia Board of Education, 2009
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STANDARD 2.6 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 2

2.6 The student, given two whole numbers whose sum is 99 or less, will

a) estimate the sum; and

b) find the sum, using various methods of calculation.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Estimation is a number sense skill used instead of
finding an exact answer. When an actual
computation is not necessary, an estimate will
suffice.

e Rounding is one strategy used to estimate.

e Estimation is also used before solving a problem to
check the reasonableness of the sum when an exact
answer is required.

e By estimating the result of an addition problem, a
place value orientation for the answer is established.

e  Strategies for mentally adding two-digit numbers
mentally include student-invented strategies,
making-ten, partial sums and counting on, among
others.

—  partial sums: 56 +41=__

50+40=90
6+1=7
90 +7=97
— counting on: 36 +62 =
36 +60=96
96+ 2 =98

e Addition means to combine or join quantities.

o  The-standard-algerithm foradditionis-terms used in

addition are
23 — addend
+46 — addend
69 — sum

e  Strategies for adding two-digit numbers can include,
but are not limited to, using a hundreds chart,
number line, and invented strategies.

All students should

Understand that estimation skills are valuable, time-
saving tools particularly in practical situations when
exact answers are not required or needed.

Understand that estimation skills are also valuable

in determining the reasonableness of the sum when
solving for the exact answer is needed.

Understand that addition is used to join groups in
practical situations when exact answers are needed.

Develop flexible methods of adding whole numbers
by combining numbers in a variety of ways to find
the sum, most depending on place values.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Regroup 10 ones for 1 ten, using bBase-10 models,
when finding the sum of two whole numbers whose
sum is 99 or less.

e Estimate the sum of two whole numbers whose sum
is 99 or less and recognize whether the estimation is
reasonable.

e  Determine Find the sum of two whole numbers
whose sum is 99 or less, using bBase-10 models,
such as bBase-10 blocks and bundles of tens.

e Solve problems presented vertically or horizontally
that require finding the sum of two whole numbers
whose sum is 99 or less, using paper and pencil.

e  Solve problems, using mental computation
strategies, involving addition of two whole numbers
whose sum is 99 or less.

Virginia Board of Education, 2009
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STANDARD 2.6 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 2

2.6 The student, given two whole numbers whose sum is 99 or less, will

a) estimate the sum; and

b) find the sum, using various methods of calculation.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Building an understanding of the algorithm by first
using concrete materials and then a do-and-write
approach connects it to the written form of the
algorithm.

e  The traditional algorithm for two-digit numbers is
contrary to the natural inclination to begin with the
left-hand number.

e Regrouping is used in addition when a sum in a
particular place value is 10 or greater.

Virginia Board of Education, 2009
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STANDARD 2.7

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 2

2.7

The student, given two whole numbers, each of which is 99 or less, will

a) estimate the difference; and

b) find the difference, using various methods of calculation.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Estimation is a number sense skill used instead of
finding an exact answer. When an estimate is
needed, the actual computation is not necessary.

Rounding is one strategy used to estimate.

Estimation is also used before solving a problem to
check the reasonableness of the sum when an exact
answer is required.

Givingan-estimate-of By estimateing the result of a
subtraction problem, establishes a place value

orientation for the answer is established.

Subtraction is the inverse operation of addition and
is used for different reasons:
—to remove one amount from another;
—to compare one amount to another; and
—to find the missing quantity when the whole
quantity and part of the quantity are known.

Three terms often used to-diseuss in subtraction are
minuend — 98
subtrahend — -41
difference — 57

Regrouping is a process of renaming a number to
make subtraction easier.

An understanding of the subtraction algorithm
should be built by first using concrete materials and
then employing a do-and-write approach (i.e., use
the manipulatives, then record what you have done).
This connects the activity to the written form of the
algorithm.

Mental computational strategies for subtracting two-

All students should

Understand that estimation skills are valuable, time-
saving tools particularly in practical situations when
exact answers are not required or needed.

Understand that estimation skills are also valuable
in determining the reasonableness of the difference
when solving for the exact answer is needed.

Understand that subtraction is used in practical
situations when exact answers are needed.

Develop flexible methods of subtracting whole
numbers to find the difference, by combining
numbers in a variety of ways, most depending on
place values.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Regroup 1 ten for 10 ones, using bBase-10 models,
such as bBase-10 blocks and bundles of tens.

e Estimate the difference of two whole numbers each
99 or less and recognize whether the estimation is
reasonable.

o  Determine Find the difference of two whole
numbers each 99 or less, using bBase-10 models,
such as bBase-10 blocks and bundles of tens.

e Solve problems presented vertically or horizontally
that require finding the difference between two
whole numbers each 99 or less, using paper and
pencil.

e Solve problems, using mental computation
strategies, involving subtraction of two whole
numbers each 99 or less.
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STANDARD 2.7 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 2

2.7 The student, given two whole numbers, each of which is 99 or less, will
a) estimate the difference; and
b) find the difference, using various methods of calculation.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

digit numbers might include

—lead-digit or front-end strategy:
56-21=__
50-20=30
6-1=5
30+5=35

—counting up:
87-25=__
20+ 60 =80
5+2=7
60+2=62
or
87-25=
25+60=285
85+2=87
60+2=62
or
87-25=
25+2=27
27+ 60=287
2+60=62

—partial differences:
98 —-41=__
90 —-40=50
8—-1=7
50+7=57.

e  Strategies for subtracting two-digit numbers may
include using a hundreds chart, number line, and
invented strategies.
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STANDARD 2.8

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 2

2.8 The student will create and solve one- and two-step addition and subtraction problems, using data from simple tables, picture

graphs, and bar graphs.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Problem solving means engaging in a task for which
a solution or a method of solution is not known in
advance. Solving problems using data and graphs
offers a natural way to connect mathematics to
practical situations.

e  The ability to retrieve information from simple
charts and picture graphs is a necessary prerequisite
to solving problems.

e An example of an approach to solving problems is
Polya’s four-step plan:
—Understand: Retell the problem.
—Plan: Decide what the operation is.
—Solve: Write a number sentence.
—Look back: Does the answer make sense?

e  The problem solving process is enhanced when
students
—create their own story problems; and
—model word problems, using manipulatives or
drawings.

All students should
e Develop strategies for solving practical problems.

e  Enhance problem solving skills by creating their
own problems.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Identify the appropriate data and the operation
needed to solve an addition or subtraction problem
where the data are presented in a simple table,
picture graph, or bar graph.

e Solve addition and subtraction problems requiring a
one- or two-step solution, using data from simple
eharts-tables, picture graphs, bar graphs, and
everyday-life situations.

e Create a one- or two-step addition or subtraction
problem using data from simple tables, picture
graphs, and bar graphs whose sum is 99 or less . Fer

| ion. the diff L bel
whele-numbers-cach-99-or-dess:
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STANDARD 2.9

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 2

2.9

and subtraction.

The student will recognize and describe the related facts that represent and describe the inverse relationship between addition

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Addition and subtraction are inverse operations, that
is, one undoes the other:

3+4=7 7-3=4
7-4 =3 4+3=7

For each addition fact, there is a related subtraction
fact.

Developing strategies for solving missing-addends
problems and the missing part of subtraction facts

fe-e57——=3) builds an understanding of the link
between addition and subtraction. To solve

9-5=__,think5+ =09.

Demonstrate joining and separating sets to
investigate the relationship between addition and
subtraction.

All students should

e  Understand how addition and subtraction relate to
one another.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Determine the missing number in a number sentence
(e.g.,3+ =5or +2=55-_=3or

5-2=_).

Write the related facts for a given addition or
subtraction fact (e.g., given 3 +4 =7, write 7—4 =
3and 7-3=4).

Virginia Board of Education, 2009
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FOCUS K-3 STRAND: MEASUREMENT GRADE LEVEL 2

Measurement is important because it helps to quantify the world around us and is useful in so many aspects of everyday life. Students in grades K—3
should encounter measurement in many normal situations, from their daily use of the calendar and from science activities that often require students
to measure objects or compare them directly, to situations in stories they are reading and to descriptions of how quickly they are growing.

Measurement instruction at the primary level focuses on developing the skills and tools needed to measure length, weight/mass, capacity, time,
temperature, area, perimeter, volume, and money. Measurement at this level lends itself especially well to the use of concrete materials. Children can
see the usefulness of measurement if classroom experiences focus on estimating and measuring real objects. They gain deep understanding of the
concepts of measurement when handling the materials, making physical comparisons, and measuring with tools.

As students develop a sense of the attributes of measurement and the concept of a measurement unit, they also begin to recognize the differences
between using nonstandard and standard units of measure. Learning should give them opportunities to apply both techniques and nonstandard and
standard tools to find measurements and to develop an understanding of the use of simple U.S. Customary and metric units.

Teaching measurement offers the challenge to involve students actively and physically in learning and is an opportunity to tie together other aspects

of the mathematical curriculum, such as fractions and geometry. It is also one of the major vehicles by which mathematics can make connections
with other content areas, such as science, health, and physical education.
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STANDARD 2.10

STRAND: MEASUREMENT

GRADE LEVEL 2

2.10

The student will

a) count and compare a collection of pennies, nickels, dimes, and quarters whose total value is $2.00 or less; and
b) correctly use the cent symbol (¢), dollar symbol ($), and decimal point (.).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The money system used in the United States
consists of coins and bills based on ones, fives, and
tens, making it easy to count money.

The dollar is the basic unit.

Emphasis is placed on the verbal expression of the
symbols for cents and dollars (e.g., $0.35 and 35¢
are both read as “thirty-five cents”; $3.00 is read as
“three dollars™).

Money can be counted by grouping coins and bills
to determine the value of each group and then
adding to determine the total value.

The most common way to add amounts of money is
to “count on” the amount to be added.

All students should

e  Understand how to count and compare a collection

of coins and one-dollar bills whose total value is
$2.00 or less.

e Understand the proper use of the cent symbol (¢),

dollar sign ($), and decimal point (.).

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

*

Determine the value of a collection of coins and
one-dollar bills whose total value is $2.00 or less.

Compare the values of two sets of coins and one-
dollar bills (each set having a total value of $2.00 or
less), using the terms greater than, less than, or
equal to.

Simulate everyday opportunities to count and
compare a collection of coins and one-dollar bills
whose total value is $2.00 or less.

Use the cent (¢) and dollar ($) symbols and decimal
point (.) to write a value of money which is $2.00 or
less.

Virginia Board of Education, 2009

Grade 2 — Page 19




STANDARD 2.11

STRAND: MEASUREMENT

GRADE LEVEL 2

2.11

The student will estimate and measure

a) length to the nearest centimeter and inch;

b) weight/mass of objects in pounds/ounces and kilograms/grams, using a scale; and

¢) liquid volume in cups, pints, quarts, gallons, and liters.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A clear concept of the size of one unit (ene-inch-or

one-ecentimeter) is necessary before one can measure
to the nearest unit.

e Knowledge of the exact relationships within the
metric or U.S. Customary system of measurement
for measuring liquid volume, such as 4 cups to a
quart, is not required at this grade level.

e  Practical experiences measuring liquid volume,
using a variety of actual measuring devices (e.g.,
containers for a cup, pint, quart, gallon, and liter),
will help students build a foundation for estimating
liquid volume with these measures.

e The experience of making a ruler can lead to greater
understanding of using one.

e  Proper placement of a ruler when measuring length
(i.e., placing the end of the ruler at one end of the
item to be measured) should be demonstrated.

e  Weight and mass are different. Mass is the amount

All students should

Understand that centimeters/inches are units used to
measure length.
Understand how to estimate linearmeasures-and

how-to-use-arulerto and measure to determine a
linear measure to the nearest centimeter and inch.

Understand that pounds/ounces and
kilograms/grams are units used to measure

weight/mass.

Understand how to use a scale to determine the
weight/mass of an object and use the appropriate
unit for measuring weight/mass.

Understand that cups, pints, quarts, gallons, and
liters are units used to measure liquid volume.

Understand how to use measuring devices to
determine liquid volume in both metric and
customary units.

Understand-how-to-compare-meastres:

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

*

measuringlength.
Estimate and measure the length of various line

segments and objects to the nearest inch and
centimeter.

Estimate and then measure the weight/mass of
familiar objects to the nearest pounds/ounces and

kilograms/grams, using a scale.

. .
amiliarobi | ]wer___ght#.] usi
seale:
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STANDARD 2.11

STRAND: MEASUREMENT

GRADE LEVEL 2

2.11 The student will estimate and measure

a) length to the nearest centimeter and inch;

b) weight/mass of objects in pounds/ounces and kilograms/grams, using a scale; and

¢) liquid volume in cups, pints, quarts, gallons, and liters.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

of matter in an object. Weight is determined by the
pull of gravity on the mass of an object. The mass of
an object remains the same regardless of its

location. The weight of an object changes dependent
on the gravitational pull at its location. In everyday
life, most people are actually interested in
determining an object’s mass, although they use the
term weight (e.g., “How much does it weigh?”
versus “What is its mass?”).

. . L feulf hild
understand-thanlength-

e A balance is a scale for measuring mass. To
determine the mass of an object by using a two-pan
balance, first level both sides of the balance by
putting standard units of mass on one side to
counterbalance the object on the other; then find the
sum of the standard units of mass required to level
the balance.

e Benchmarks of common objects need to be
established for one pound and one kilogram fe-g-
| : b book is al il '
Practical experience measuring the mass of familiar
objects helps to establish benchmarks.

e Pounds and kilograms are not compared at this
level.

e The terms cups, pints, quarts, gallons, and liters are
introduced as terms used to describe the liquid
volume of everyday containers.

o The exact relationship between a quart and a liter is
not expected at this level.

Estimate and measure measuring liquid volume in
fe-g5 cups, pints, quarts, gallons, and litersy.
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STANDARD 2.12

STRAND: MEASUREMENT

GRADE LEVEL 2

2.12

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

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Telling time requires reading a clock. The position
of the two hands on an analog clock is read with-the
dicating il ]g i gl :

hour to tell the time. A digital clock shows the time
by displaying the time in numbers which are read as
the hour and minutes.

o Timeisaunitof '

e  The use of a demonstration clock with gears ensures
that the positions of the hour hand and the minute
hand are precise at all times.

e The face of an analog clock can be divided into 4
equal parts, called quarter hours, of 15 minutes
each.

All students should

Apply an appropriate technique to determine time to
the guarterhournearest five minutes, using analog
and digital clocks.

Demonstrate an understanding of counting by fives
to predict five minute intervals when telling time to
the nearest five minutes.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

*

Show, and tell, and write time to the guarterheur
nearest five minutes, using an medel analog and
digital clock.

nearest-quarter-hout:

e the time indicated o clock to.4l
nearest-quarter-hovr:

Match a written time to a time shown on a clock
face to the quarterheur nearest five minutes.
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STANDARD 2.13 STRAND: MEASUREMENT GRADE LEVEL 2

2.13 The student will
a) determine past and future days of the week; and
b) identify specific days and dates on a given calendar.

UNDERSTANDING THE STANDARD

. ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
e The calendar is a way to represent measure units of All students should The student will use problem solving, mathematical

communication, mathematical reasoning,
connections, and representations to

ti 8. k ths).
ime (e.g., days, weeks, and months) e Understand how to use a calendar as a way to

e Using a calendar develops the concept of day as a measure time.

24-hour period rather than a period of time from + Readaecalendartolocateagivendayordate:
sunrise to sunset. . . .
Identify-the seven-daysinaweek

e Determine the days/dates before and after a given
day/date.

e  Practical situations are appropriate to develop a
sense of the interval of time between events (e.g.,
Boy Scout meetings occur every week on Monday:
there is a week between meetings). e Determine the date day that is a specific number of

days or weeks in the past or in the future from a

given date, using a calendar.

o Identify specific days and dates (e.g., the third
Monday in a given month or what day of the week
does May 11 fall on).
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STANDARD 2.14

STRAND: MEASUREMENT

GRADE LEVEL 2

2.14 The student will read the temperature on a Celsius and/or Fahrenheit thermometer to the nearest 10 degrees.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  The symbols for degrees in Celsius (°C) and degrees
in Fahrenheit (°F) should be used to write
temperatures.

e Celsius and Fahrenheit temperatures should be
related to everyday occurrences by measuring the
temperature of the classroom, the outside, liquids,
body temperature, and other things found in the
environment.

e Estimating and measuring temperatures in the
environment in Fahrenheit and Celsius require the
use of real thermometers.

e A physical model can be used to represent the
temperature determined by a real thermometer.

All students should

Understand how to measure temperature in Celsius
and Fahrenheit with a thermometer.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Read temperature to the nearest 10 degrees from
real Celsius and Fahrenheit thermometers and from
physical models (including pictorial representations)
of such thermometers.
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FOCUS K-3 STRAND: GEOMETRY GRADE LEVEL 2

Children begin to develop geometric and spatial knowledge before beginning school, stimulated by the exploration of shapes figures and structures in
their environment. Geometric ideas help children systematically represent and describe their world as they learn to represent twe-and-three-
dimensional plane and solid shapes figures through drawing, block constructions, dramatization, and verbal language.

The focus of instruction at this level is on

e observing, identifying, describing, comparing, contrasting, and investigating three-dimensional solid objects and their twe-dimenstonal faces;
e sorting objects and ordering them directly by comparing them one to the other;

e describing, comparing, contrasting, sorting, and classifying shapes figures; and

e exploring symmetry, congruence, and transformation.

In the primary grades, children begin to develop basic vocabulary related to these shapes figures but do not develop precise meanings for many of the
terms they use until they are thinking beyond Level 2 of the van Hiele theory (see below).

The van Hiele theory of geometric understanding describes how students learn geometry and provides a framework for structuring student
experiences that should lead to conceptual growth and understanding.

e Level 0: Pre-recognition. Geometric figures are not recognized. For example, students cannot differentiate between three-sided and four-sided
polygons.

e Level 1: Visualization. Geometric figures are recognized as entities, without any awareness of parts of figures or relationships between
components of a figure. Students should recognize and name figures and distinguish a given figure from others that look somewhat the same.
(This is the expected level of student performance during grades K and 1.)

e Level 2: Analysis. Properties are perceived but are isolated and unrelated. Students should recognize and name properties of geometric figures.
(Students are expected to transition to this level during grades 2 and 3.)
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STANDARD 2.15 STRAND: GEOMETRY GRADE LEVEL 2

2.15 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.

UNDERSTANDING THE STANDARD

. ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
o A figure ershape is symmetric along a line when All students should The student will use problem solving, mathematical
h . ) . . . ication, mathematical ing,
g?hee??lfl?f the figure is the mirror image of the e Develop strategies to determine whether or not a 23:‘;:;?;;2 1:::: dT:pr:srgit;ct?o;:i(s)onmg
' figure has at least one & line of symmetry. ’
e A line of symmetry divides a symmetrical figure, . . e Identify and-ereate figures that-are-symmetrical
object, or arrangement of objects into two parts that * Develop strategies to create figures with at least one aleng-atne with at least one line of symmetry,

. . . line of symmetry. . . :
are congruent if one part is reflected (fipped)-over using various concrete materials.

the line of symmetry. e Understand that some figures may have more than
one line of symmetry.

e Draw the a linets) of symmetry — horizontal,
vertical, and diagonal — in a figure.

|=—line: of . . .
symmetry . {den&fy—aﬁd—demens&a%%a—mo&ef—synmtw—m—&n
objeet-oranarrangement-of-objeets:
o Investigate Create figures with at least one line of
' symmetry using various concrete materials asing
e  Children learn about symmetry through hands-on (e.g.. paper fe’fd*ﬂga mirrors/miras, pattern blocks,
experiences with geometric shapes figures and the wax paper, or tracing paper).
creation of geometric pictures and patterns.-while

playing-with-shapes:

e  Guided explorations of the study of symmetry by
using mirrors, miras, paper folding, and pattern
blocks will enhance students’ understanding of the
attributes of symmetrical shapes figures.

e  While investigating symmetry, children move
shapes figures, such as pattern blocks, intuitively,
thereby exploring transformations of those shapes
figures. A transformation is the movement of a
figure — either a translation, rotation, or reflection.
A translation {shide} is the result of sliding a figure
in any direction; rotation (s is the result of
turning a figure around a point or a vertex; and
reflection (fhp) is the result of flipping a figure over
a line.
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STANDARD 2.16

STRAND: GEOMETRY

GRADE LEVEL 2

2.16
rectangle/rectangular prism).

The student will identify, describe, compare, and contrast plane and solid geometric figures (circle/sphere, square/cube, and

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e The van Hiele theory of geometric understanding
describes how students learn geometry and provides
a framework for structuring student experiences that
should lead to conceptual growth and
understanding.

—Level 0: Pre-recognition. Geometric figures
are not recognized. For example, students
cannot differentiate between three-sided and
four-sided polygons.

—Level 1: Visualization. Geometric figures are
recognized as entities, without any awareness
of parts of figures or relationships between
components of a figure. Students should
recognize and name figures and distinguish a
given figure from others that look somewhat
the same (e.g., “I know it’s a rectangle
because it looks like a door, and I know that
a door is a rectangle.”).

—Level 2: Analysis. Properties are perceived but
are isolated and unrelated. Students should
recognize and name properties of geometric
figures (e.g., “I know it’s a rectangle because
it is closed; it has four sides and four right
angles, and opposite sides are parallel.”).

e An important part of geometry is naming and
describing shapes figures in two-dimensions (plane
shapes figures) and three-dimensions (solid shapes
figures).

e A vertex is a point where two or more line
segments, lines, or rays meet to form an angle.

e An angle is two rays that share an endpoint.

o Plane figures are two-dimensional figures formed by
lines that are curved, straight, or a combination of
both. They have angles and edges.

All students should

e  Understand the differences between plane and solid
figures while recognizing the inter-relatedness of the
two.

e  Understand that a solid figure is made up of a set of
plane figures.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Determine similarities and differences between
related plane and solid shapes figures (e.g.,
circle/sphere, square/cube, rectangle/rectangular
selid-prism, using models and cutouts.

e Trace faces of solid shapes figures (e.g., cube and
rectangular solid) to create the set of plane figures
related to the solid shape figure.

e Identify and describe plane and solid figures (e.g.,
circle/sphere. square/cube, and rectangle/rectangular
solid prism). according to the number and shape of
their faces, edges, and vertices using models.

e Compare and contrast plane and solid geometric
shapes figures (e.g., circle/sphere, square/cube, and
rectangle/rectangular selid prism) according to the
number and shape of their faces (sides, bases),
edges, vertices, and eerners-angles.
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STANDARD 2.16 STRAND: GEOMETRY GRADE LEVEL 2

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

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

o The identification of twe-plane and three-
dimenstonal solid figures is accomplished by
working with and handling objects.

e Tracing faces of solid figures is valuable to
understanding the set of plane figures related to the
solid figure (e.g., cube and rectangular prism).

e A circle is a closed curve in a plane with all its
points the same distance from the center.

e A sphere is a three-dimenstonal{solid) figure with

all of its points the same distance from its center.

e A square is a rectangle with four sides of equal
length.

e A rectangular prism is a solid in which all six faces
are rectangles. A rectangular prism has 8 vertices

and 12 edges.

e A cube is a three-dimensional (solid) figure with six
congruent, square faces. All edges are the same
length. A cube has 8 vertices and 12 edges. Itis a
rectangular prism.

e A rectangle is a plane figure with four right angles.
A square is a rectangle.
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STANDARD 2.16

STRAND: GEOMETRY

GRADE LEVEL 2

2.16 The student will identify, describe, compare, and contrast plane and solid geometric figures (circle/sphere, square/cube, and

rectangle/rectangular prism).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e The edge is the line segment where two faces of a
three-dimensional solid figure meet intersect.

e A face is a polygon that serves as one side of a
three-dimensional solid figure (e.g., a square is a
face of a cube).

. o] . hicht |
meet:

e A base is a special face of a three-dimensional
¢solidy figure.

o The relationship between plane and solid geometric
figures, such as the square and the cube or the
rectangle and the rectangular selid; prism helps
build the foundation for future geometric study of
faces, edges, angles, and vertices.

Virginia Board of Education, 2009

Grade 2 — Page 29




FOCUS K-3 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 2

Students in the primary grades have a natural curiosity about their world, which leads to questions about how things fit together or connect. They
display their natural need to organize things by sorting and counting objects in a collection according to similarities and differences with respect to
given criteria.

The focus of probability instruction at this level is to help students begin to develop an understanding of the concept of chance. They experiment with
spinners, two-colored counters, dice, tiles, coins, and other manipulatives to explore the possible outcomes of situations and predict results. They

begin to describe the likelihood of events, using the terms impossible, unlikely, equally likely, more likely, and certain.

The focus of statistics instruction at this level is to help students develop methods of collecting, organizing, describing, displaying, and interpreting
data to answer questions they have posed about themselves and their world.
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STANDARD 2.17

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 2

2.17

The student will use data from experiments to construct picture graphs, pictographs, and bar graphs.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The purpose of a graph is to represent data gathered
to answer a question.

. P . | ] .
the-data-colleeted:

e  Picture graphs are graphs that use pictures to show
and compare information. A-key-should-be-used-te
. . o
create ;Efiltiii > Ef::i”i SEIEg.
graph-ofshoetypes)—

e Pictographs are graphs that use symbols/pictures to
show and compare information. A student can be
represented as a stick figure in a pictograph. A key
should be used to indicate what the picture symbol
represents (e.g., one picture of a sneaker represents
five sneakers in a graph of shoe types).—

e  Bar graphs are used to compare counts of different
categories (categorical data). Using grid paper may
ensures more accurate graphs.

— A bar graph uses parallel, horizontal or vertical
bars to represent counts for several
categories. One bar is used for each category,
with the length of the bar representing the
count for that category.

—There is space before, between, and after the
bars.

—The axis displaying the scale that represents the
count for the categories should extend one
increment above the greatest recorded piece
of data. Second grade students should be
collecting data that are recorded in
increments of whole numbers, usually
multiples of 1 or 2.

—Each axis should be labeled, and the graph
should be given a title.

All students should

e  Understand that data may be generated from
experiments.

e  Understand how data can be collected and organized
in picture graphs, pictographs, er and bar graphs.

e  Understand that picture graphs use pictures to show
and compare data.

e  Understand that pictographs use a
symbol/representation of an object, person, etc.

e  Understand that bar graphs can be used to compare
categorical data.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Organize data from experiments, using lists, tables,
objects, pictorial representations, tally marks, and
charts, in order to construct a graph.

e Read the information presented horizontally and
vertically on a-simple picture graphs, pictographs, er
and bar graphs.

e Collect no more than 16 pieces of data to answer a
given question.

e Represent data from experiments by constructing &

stmple picture graphs, pictographs, er and bar
graphs.

o Label the axes on a bar graph, limiting the number
of categories (categorical data) to four and the
increments to multiples of whole numbers (e.g.,
multiples of 1, 2, or 5).

e Label the axes on a picture graph and pictograph,

limiting the number of categories to four and
including a key where appropriate.
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STANDARD 2.17

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 2

2.17 The student will use data from experiments to construct picture graphs, pictographs, and bar graphs.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS
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STANDARD 2.18

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 2

2.18

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

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A spirit of investigation and experimentation should
permeate probability instruction, where students are
actively engaged in investigations and have
opportunities to use manipulatives.

o Investigation of experimental probability is
continued through informal activities, such as
dropping a two-colored counter (usually a chip that
has a different color on each side), using a
multicolored spinner (a circular spinner that is
divided equally into two, three, four or more equal
“pie” parts where each part is filled with a different
color), using spinners with numbers, or rolling
random number generators (dice).

e  Probability is the chance of an event occurring (e.g.,
the probability of landing on a particular color when

. o] .
flipping a two-colored chip is 5 » representing one of
two possible outcomes).

e Anevent is a possible outcome in probability.
Simple events include the possible outcomes when
tossing a coin (heads or tails), when rolling a
random number generator (a number cube or a die
where there are six equally likely outcomes and the

1
probability of one outcome is 6 ), or when spinning
a spinner.

e If all the outcomes of an event are equally likely to
occur, the probability of an event is equal to the
number of favorable outcomes divided by the total
number of possible outcomes: the probability of the
event =

number of favorable outcomes
total number of possible outcomes.

All students should

e Understand that data may be generated from
experiments.

e Usnd | and-avolvbasi ¢ orobabilitv.

e Understand that the likelihood of an event occurring

is to determine predict the probability of it
happening.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Conduct probability experiments, using

multicolored spinners, colored tiles, or number
cubes and use the data from the experiments to
predict outcomes if the experiment is repeated.

Record the results of probability experiments, using
tables, charts, and tally marks.

Interpret the results of probability experiments (e.g.,
the two-colored spinner landed on red 5 out of 10
times).

Predict which of two events is more likely to occur
if an experiment is repeated.
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STANDARD 2.18 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 2

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

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e At this level, students need to understand only this
fractional representation of probability (e.g., the
probability of getting heads when flipping a coin is

1
2

e  Students should have opportunities to describe in
informal terms (i.e., impossible, unlikely, as likely as
unlikely, equally likely, likely, and certain) the
degree of likelihood of an event occurring.
Activities should include practical examples.
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STANDARD 2.19

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 2

2.19 The student will analyze data displayed in picture graphs, pictographs, and bar graphs.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Statements that represent an analysis and
interpretation of the characteristics of the data in
the graph (e.g., similarities and differences, least
and greatest, the categories, and total number of
responses) should be discussed with students and
written.

When data is are displayed in an organized
manner, the results of investigations can be
described, and the questions posed can be
answered.

All students should

Understand how to read the key used in a graph to
assist in the analysis of the displayed data.

Understand how to interpret data in order to analyze
it.

Understand how to analyze data in order to answer
the questions posed, make predictions, and

generalizations.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Interpret Analyze information from simple picture
graphs, pictographs, and bar graphs by writing at
least one statement that covers one or both of the
following:
—Describe the categories of data and the data as a
whole (e.g., the total number of responses).
—Identify parts of the data that have special
characteristics, including categories with the
greatest, the least, or the same.

Select the best analysis of a graph from a set of
possible analyses of the graph.
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FOCUS K-3 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 2

Stimulated by the exploration of their environment, children begin to develop concepts related to patterns, functions, and algebra before beginning
school. Recognition of patterns and comparisons are important components of children’s mathematical development.

Students in kindergarten through third grade develop the foundation for understanding various types of patterns and functional relationships through
the following experiences:

sorting, comparing, and classifying objects in a collection according to a variety of attributes and properties;

identifying, analyzing, and extending patterns;

creating repetitive patterns and communicating about these patterns in their own language;

analyzing simple patterns and making predictions about them;

recognizing the same pattern in different representations;

describing how both repeating and growing patterns are generated; and

repeating predictable sequences in rhymes and extending simple rhythmic patterns.

The focus of instruction at the primary level is to observe, recognize, create, extend, and describe a variety of patterns in-thereal-world. These
students will experience and recognize visual, kinesthetic, and auditory patterns and develop the language to describe them orally and in writing as a
foundation to using symbols. They will use patterns to explore mathematical and geometric relationships and to solve problems, and their
observations and discussions of how things change will eventually lead to the notion of functions and ultimately to Algebra.
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STANDARD 2.20 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 2

2.20 The student will identify, create, and extend a wide variety of patterns.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Identifying and extending patterns is an important
process in mathematical thinking.

e  Analysis of patterns in the real world (e.g., patterns
on a butterfly’s wings, patterns on a ladybug’s shell)
leads to the analysis of mathematical patterns such
as number patterns and geometric patterns.

e  Reproduction of a given pattern in a different
manifestation, using symbols and objects, lays the
foundation for writing numbers symbolically or
algebraically.

e The simplest types of patterns are repeating patterns.

Opportunities to create, recognize, describe, and
extend repeating patterns are essential to the
primary school experience.

e  Growing patterns are more difficult for students to
understand than repeating patterns because not only
must they determine what comes next, they must
also begin the process of generalization. Students
need experiences with growing patterns in both
arithmetic and geometric formats.

e In numeric patterns, students must determine the
difference, called the common difference, between
each succeeding number in order to determine what
is added to each previous number to obtain the next
number. Sample numeric patterns include

-6,9,12, 15, 18, ...; (growing numeric pattern);

-5,7,9, 11,13, ... (repeating numeric pattern);
and

-1,2,4,7,11, 16, ... (growing numeric pattern).

e In geometric patterns, students must often recognize
transformations of a figure, particularly rotation or
reflection. Rotation ¢tarn) is the result of turning a

All students should

e  Understand patterns are a way to recognize order
and to predict what comes next in an arrangement.

e  Analyze how both repeating and growing patterns

are generated.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Identify a growing and/or repeating pattern from a
given geometric or numeric sequence.

e  Predict the next number, geometric figure, symbol,
picture, or object in a given pattern.

e Extend a given pattern, using numbers, geometric
figures, symbols, pictures, or objects.

e Create a new pattern, using numbers, geometric
figures, pictures, symbols, or objects.

e Recognize the same pattern in different
manifestations.
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STANDARD 2.20 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 2

2.20 The student will identify, create, and extend a wide variety of patterns.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

figure around a point or a vertex, and reflection
¢flip) is the result of flipping a figure over a line.
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STANDARD 2.21

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

GRADE LEVEL 2

2.21 The student will solve problems by completing numerical sentences involving the basic facts for addition and subtraction. The
student will create story problems, using the numerical sentences.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Recognizing and using patterns and learning to
represent situations mathematically are important
aspects of primary mathematics.

e Discussing what a word problem is saying and
writing a number sentence are precursors to solving
word problems.

e  The patterns formed by related basic facts facilitate
the solution of problems involving a missing addend
in an addition sentence or a missing part
(subtrahend) in a subtraction sentence.

e Making mathematical models to represent simple
addition and subtraction problems facilitates their
solution.

e By using story problems and numerical sentences,
students begin to explore forming equations and
representing quantities using variables.

e  Students can begin to understand the use of a
symbol (e.g., , 2, or L) to represent an unknown
quantity.

All students should

e  Use mathematical models to represent and
understand quantitative relationships.

e  Understand various meanings of addition and
subtraction and the relationship between the two
operations.

e  Understand how to write missing addend and
missing subtrahend sentences.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Solve problems by completing a numerical sentence
involving the basic facts for addition and subtraction
(eg,3+ =7,0r9—-_ =2).

Create a story problem for a given numerical
sentence.
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STANDARD 2.22 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 2

2.22 The student will demonstrate an understanding of equality by recognizing that the symbol = in an equation indicates equivalent
quantities and the symbol # indicates that quantities are not equivalent.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e The = symbol means that the values on either side All students should The student will use problem solving, mathematical
are the same (balanced). communication, mathematical reasoning,
connections, and representations to

e  Understand that the equal symbol means equivalent

e  The # symbol means that the values on either side (same as) quantities.
are not the same (not balanced). . . . e Identify the equality (=) and inequality (#) symbols.
e The inequality symbol (#) means not equivalent.
e In order for students to develop the concept of e Identify equivalent values and equations. (e.g., 8 =8
equality, students need to see the = symbol used in and 8 =4 +4)

various locations (e.g..,3+4=7and 5 =2 + 3).

e Identify nonequivalent values and equations. (e.g., 8
#9and4+3#38)

e Identify and use the appropriate symbol to
distinguish between equal and not equal quantities.
(eg.,.8+2 7+3and1+4 6+2)

Virginia Board of Education, 2009 Grade 2 — Page 40




MATHEMATICS STANDARDS OF LEARNING
CURRICULUM FRAMEWORK

Grade 3

Commonwea Ith of Virginia
Board of Education
Richmond, Virginia

Draft July 23, 2009




Copyright © 2009
by the

Virginia Department of Education
P.O. Box 2120

Richmond, Virginia 23218-2120
http://www.doe.virginia.gov

All rights reserved. Reproduction of materials
contained herein for instructional purposes in
Virginia classrooms is permitted.

Superintendent of Public Instruction
Patricia I. Wright

Assistant Superintendent for Instruction
Linda M. Wallinger

Office of Elementary Instruction
Mark R. Allan, Director
Deborah P. Wickham, Mathematics Specialist

Office of Middle and High School Instruction
Felicia D. Dyke, Director
Lois A. Williams, Science, Technology, Engineering, and Mathematics (STEM) Coordinator

Acknowledgements
The Virginia Department of Education wishes to express sincere thanks to Deborah Kiger Bliss who assisted in the development of the 2009
Mathematics Standards of Learning Curriculum Framework.

NOTICE TO THE READER

The Virginia Department of Education does not discriminate on the basis of race, color, national origin, sex, disability, or age in its programs and activities.

The 2009 Mathematics Curriculum Framework can be found in PDF and Microsoft Word file formats on the Virginia Department of Education’s Web site at
http://www.doe.virginia.gov.



http://doe.virginia.gov/
http://www.doe.virginia.gov/

Virginia 2009 Mathematics Standards of Learning Curriculum Framework
Introduction

The 2009 Mathematics Standards of Learning Curriculum Framework is a companion document to the 2009 Mathematics Standards of Learning and
amplifies the Mathematics Standards of Learning by defining the content knowledge, skills, and understandings that are measured by the Standards
of Learning assessments. The Curriculum Framework provides additional guidance to school divisions and their teachers as they develop an
instructional program appropriate for their students. It assists teachers in their lesson planning by identifying essential understandings, defining
essential content knowledge, and describing the intellectual skills students need to use. This supplemental framework delineates in greater specificity
the content that all teachers should teach and all students should learn.

Each topic in the Mathematics Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the
Curriculum Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for
each standard. The Curriculum Framework is divided into three columns: Understanding the Standard; Essential Understandings; and Essential
Knowledge and Skills. The purpose of each column is explained below.

Understanding the Standard
This section includes background information for the teacher (K-8). It contains content that may extend the teachers’ knowledge of the standard
beyond the current grade level. This section may also contain suggestions and resources that will help teachers plan lessons focusing on the standard.

Essential Understandings
This section delineates the key concepts, ideas and mathematical relationships that all students should grasp to demonstrate an understanding of the
Standards of Learning. In Grades 6-8, these essential understandings are presented as questions to facilitate teacher planning.

Essential Knowledge and Skills

Each Standard is expanded in the Essential Knowledge and Skills column. What each student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is meant to be the key knowledge and skills
that define the standard.

The Curriculum Framework serves as a guide for SOL assessment development. Assessment items may not and should not be a verbatim reflection
of the information presented in the Curriculum Framework.



FOCUS K-3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 3

Students in grades K—3 have a natural curiosity about their world, which leads them to develop a sense of number. Young children are motivated to
count everything around them and begin to develop an understanding of the size of numbers (magnitude), multiple ways of thinking about and
representing numbers, strategies and words to compare numbers, and an understanding of the effects of simple operations on numbers. Building on
their own intuitive mathematical knowledge, they also display a natural need to organize things by sorting, comparing, ordering, and labeling objects
in a variety of collections.

Consequently, the focus of instruction in the number and number sense strand is to promote an understanding of counting, classification, whole
numbers, place value, simple fractions, number relationships (“more than,” “less than,” and “as-many-as equal to”), and the effects of simple single-
step and multistep computations eperations-on-numbers{factfamilies). These learning experiences should allow students to engage actively in a
variety of problem solving situations and to model numbers (compose and decompose), using a variety of manipulatives. Additionally, students at
this level should have opportunities to observe, to develop an understanding of the relationship they see between numbers, and to develop the skills to
communicate these relationships in precise, unambiguous terms.

Virginia Board of Education, 2009 Grade 3 — Page 1



STANDARD 3.1

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 3

31

The student will

a) read and write six-digit numerals and identify the place value and value of each digit;

b) round whole numbers, 9,999 or less, to the nearest ten, hundred, and thousand; and

¢) compare two whole numbers between 0 and 9,999, using symbols (>, <, or =) and words (greater than, less than, or equal to).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The structure of the bBase-10 number system is
based upon a simple pattern of tens, where each
place is ten times the value of the place to its right.
This is known as a ten-to-one place value
relationship.

The structure of the bBase-10 blocks is based on the
ten-to-one place value relationship (e.g., 10 eubes

units make a long, 10 longs make a flat, 10 flats
make a big cube).

Place value refers to the value of each digit and
depends upon the position of the digit in the
number. In the number 7,864, the eight is in the
hundreds place, and the value of the 8 is eight
hundred.

Flexibility in thinking about numbers — or
“decomposition” of numbers (e.g., 12,345 is 123
hundreds, 4 tens, and 5 ones) — is critical and
supports understandings essential to multiplication
and division.

Whole numbers may be written in a variety of
formats:
—Standard: 123,456,
— Written: one hundred twenty-three thousand,
four hundred fifty-six; and
—Expanded: (1 x 100,000) + (2 x 10,000) + (3 x
1,000) + (4 x 100) + (5 x 10) + (6 x 1).

Numbers are arranged into groups of three places
called periods (ones, thousands, millions, and so
on). Places within the periods repeat (hundreds,

All students should

e  Understand that knowledge of place value is

essential when comparing numbers.

e Understand the relationships in the place value

system, where each place is ten times the value of
the place to its right.

e  Understand that rounding gives an estimate to use

when exact numbers are not needed for the

e  Understand the relative magnitude of numbers by

comparing numbers.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Investigate and identify the place and value for each
digit in a six-digit numeral, using bBase-10
manipulatives (e.g., bBase-10 blocks).

Use the patterns in the place value system to read
and write numbers.

Read six-digit numerals orally.

Write six-digit numerals that are stated verbally or
written in words.

Round a given whole number, 9,999 or less, to the
nearest ten, hundred, and thousand.

Solve problems, using rounding of numbers, 9,999
or less, to the nearest ten, hundred, and thousand.

Determine which of two whole numbers between 0
and 9,999 is greater.

Determine which of two whole numbers between 0
and 9,999 is less.

Compare two whole numbers between 0 and 9,999,
using the symbols >, <, or =.

Use the terms greater than, less than, and equal to
when comparing two whole numbers.

Virginia Board of Education, 2009
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STANDARD 3.1

STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 3

3.1

The student will

a) read and write six-digit numerals and identify the place value and value of each digit;
b) round whole numbers, 9,999 or less, to the nearest ten, hundred, and thousand; and
¢) compare two whole numbers between 0 and 9,999, using symbols (>, <, or =) and words (greater than, less than, or equal to).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

tens, ones). Fhe-base1+0-blocks-ofshapesrepeat
iod (e.ecube| ot big cubebi
leng—bigflat): Commas are used to separate the
periods. Knowing the place value and period of a
number helps students find the value of a digits in
any number as well as read and write numbers.

To read a whole number through the hundred
thousands place,
—read the samber digits to the first comma;
—say the name of the period (e.g., “thousands”);
and then
—read the last three digits, but do not say the
name of the ones period.

Reading and writing large numbers should be
related to numbers that have meanings (e.g.,
numbers found in the students’ environment).
Concrete materials, such as bBase-10 blocks and
bundles-efsticks; may be used to represent whole
numbers through thousands. Larger numbers may be

represented by-symbel-eards on place value charts.

Rounding is one of the estimation strategies ane that
is often used to assess the reasonableness of a
solution or to give areughidea an estimate of an
amount.

Students should explore reasons for estimation,
using realJife practical experiences, and use
rounding to solve real-}ife-practical situations.

The concept of rounding may be introduced through
the use of a number line. When given a number to
round, locate it on the number line. Next, determine

Virginia Board of Education, 2009
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STANDARD 3.1 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 3

3.1 The student will
a) read and write six-digit numerals and identify the place value and value of each digit;
b) round whole numbers, 9,999 or less, to the nearest ten, hundred, and thousand; and
¢) compare two whole numbers between 0 and 9,999, using symbols (>, <, or =) and words (greater than, less than, or equal to).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

the multiple of ten, hundred, or thousand it is
between. Then identify to which it is closer.

e A procedure for rounding numbers to the nearest
ten, hundred, or thousand is as follows:

—Look one place to the right of the digit to which
you wish to round.

—If the digit is less than 5, leave the digit in the
rounding place as it is, and change the digits
to the right of the rounding place to zero.

—If the digit is 5 or greater, add 1 to the digit in
the rounding place, and change the digits to
the right of the rounding place to zero.

e A procedure for comparing two numbers by
examining may include the following:

—Line up the numbers by place value by lining up
the ones.

—Beginning at the left, find the first place value
where the digits are different.

—Compare the digits in this place value to
determine which number is greater (or which
is less).

—Use the appropriate symbol > or < or the words
greater than or less than to compare the
numbers in the order in which they are
presented.

—If both numbers are the same, use the symbol =
or the words equal to.

Virginia Board of Education, 2009 Grade 3 — Page 4




STANDARD 3.2

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 3

3.2 The student will recognize and use the inverse relationships between addition/subtraction and multiplication/division to complete

basic fact sentences. The student will use these relationships to solve problems.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Addition and subtraction are inverse operations, as
are multiplication and division;-thatis;-ene-undoes
the-other.

e In building thinking strategies for subtraction, an
emphasis is placed on connecting the subtraction
fact to the related addition fact. The same is true for
division, where the division fact is tied to the related
multiplication fact. Building fact sentences helps
strengthen this relationship.

e Addition and subtraction should be taught
concurrently in order to develop understanding of

the inverse relationship.
e  Multiplication and division should be taught

concurrently in order to develop understanding of
the inverse relationship.

All students should

e  Understand how addition and subtraction are
related.

e Understand how multiplication and division are
related.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Use the inverse relationships between
addition/subtraction and multiplication/division to
solve related basic fact sentences. For example, 5 +
3=8and8-3=_;

4x3=12and 12+4=__.

Write three related basic fact sentences when given
one basic fact sentence for addition/subtraction and
for multiplication/division. For example, given

3 x 2 = 6, write solve the related facts x3 =06,
6+3=_,and6+ =3,

Virginia Board of Education, 2009
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STANDARD 3.3

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 3

3.3

The student will

a) name and write fractions (including mixed numbers) represented by a model;

b) model fractions (including mixed numbers) and write the fractions’ names; and

¢) compare fractions having like and unlike denominators, using words and symbols (>, <, or =).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

A fraction is a way of representing part of a whole
(as in a region/area model or a measurement model)
or part of a group (as in a set model). Fractions are
used to name a part of one thing or a part of a
collection of things.

In each fraetion area/region and length/measurement
model, the parts must be equal-sized (congruent)

e S :
E. prepree :

| f | L Cui o4 Lor il
i . Wholes are breken

divided or partitioned into equal-sized parts. and
reassembledinto-wheles. In the set model, each
member of the set is an equal part of the set. The
members of the set do not have to be equal in size.

The denominator (bettemnumber) tells how many

equal parts are in the whole or set. The numerator

¢top-number) tells how many of those parts are
being deseribed considered.

Students-should-have Provide opportunities to make
connections among fraction representations by
connecting concrete or pictorial representations with
oral language and symbolic representations.

Informal, integrated experiences with fractions at
this level will help students develop a foundation for
deeper learning at later grades. Understanding the
language of fractions (e.g., thirds means “three

All students should

Understand that the whole must be defined.

Understand that the denominator tells the number of
equal parts i that represent a whole.

Understand that the numerator is a counting number
that tells how many equal size parts are being
considered.

Understand that the value of a fraction is dependent
on both the number of parts in a whole
(denominator) and the number of those parts being
considered (numerator).

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Name and write fractions and (including mixed
numbers) represented by drawings-or-conerete
materials a model for to include halves, thirds,
fourths, eighths, and tenths.
K . eacti ed ber. and

i 1ons’ ing- Use concrete
materials; and pictures;-and-symbels to model fer at
least halves, thirds, fourths, eighths, and tenths. Fer
example—write the-symbol-for onc-fourthand

il ol o .

Compare fractions using the terms greater than, less
than, or equal to and the symbols ( <, >, and =).

Comparisons are made between fractions with both

like and unlike denominators, using concrete
materials and pictures.

Virginia Board of Education, 2009
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STANDARD 3.3

STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 3

3.3

The student will

a) name and write fractions (including mixed numbers) represented by a model;
b) model fractions (including mixed numbers) and write the fractions’ names; and

¢) compare fractions having like and unlike denominators, using words and symbols (>, <, or =).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

”

equal parts of a whole, 3 represents one of three

equal-size parts when a pizza is shared among three
students, or three-fourths means “three of four equal
parts of a whole”) furthers this development.

Comparing unit fractions (a fraction in which the

numerator is one) builds a mental image of fractions

and the understanding that as the number of pieces
of a whole increases, the size of one single piece

1 1
decreases (e.g., = of a bar is smaller than ) ofa

5
bar).

Comparing fractions to a benchmark on a number

. 1 1
line (e.g., close to 0, less than 3 . exactly 3 , greater

1 . .
than 3 , or close to 1) facilitates the comparison of

fractions when using concrete materials or pictorial
models.

Virginia Board of Education, 2009
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FOCUS K-3 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 3

A variety of contexts are necessary for children to develop an understanding of the meanings of the operations such as addition and subtraction.
These contexts often arise from real-life experiences in which they are simply joining sets, taking away or separating from a set, or comparing sets.
These contexts might include conversations, such as “How many books do we have altogether?” or “How many cookies are left if I eat two?”” or “I
have three more candies than you do.” Although young children first compute using objects and manipulatives, they gradually shift to performing
computations mentally or using paper and pencil to record their thinking. Therefore, computation and estimation instruction in the early grades
revolves around modeling and, discussing, and recording a variety of problem situations. This approach te helps students smeve transition from the
concrete to the representation to the symbolic the-abstraet and in order to develop meaning for the operations and how they relate to each other.

In grades K—3, computation and estimation instruction focuses on

relating the mathematical language and symbolism of operations to problem situations;

understanding different meanings of addition and subtraction of whole numbers and the relation between the two operations;

developing proficiency with basic addition, subtraction, multiplication, division faets and related facts-families;

gaining facility in manipulating whole numbers to add and subtract and in understanding the effects of the operations on whole numbers;
developing and using strategies and algorithms to solve problems and choosing an appropriate method for the situation;

choosing, from mental computation, estimation, paper and pencil, and calculators, an appropriate way to compute;

recognizing whether numerical solutions are reasonable;

experiencing situations that lead to multiplication and division, such as equal groupings of objects and sharing equally; and

performing initial operations with fractions and-deetmals.
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STANDARD 3.4

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 3

3.4

numbers, each 9,999 or less, with or without regrouping.

The student will estimate solutions to and solve single-step and multistep problems involving the sum or difference of two whole

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Addition is the combining of quantities; it uses the
following terms:

addend — 423
addend — +246
sum — 669

Subtraction is the inverse of addition; it yields the
difference between two numbers and uses the
following terms:
minuend — 7,698
subtrahend — —5,341
difference — 2,357

An algorithm is a step-by-step method for
computing.

An example of an approach to solving problems is
Polya’s four-step plan:

—Understand: Retell the problem; read it twice;
take notes; study the charts or diagrams; look
up words and symbols that are new.

—Plan: Decide what operation(s) and sequence of
steps to use to solve the problem.

—Solve: Follow the plan and work accurately. If
the first attempt does not work, try another
plan.

—Look back: Does the answer make sense?

Knowing whether to find an exact answer or to
make an estimate is learned through practical
experiences in recognizing which is appropriate.

When an exact answer is required, opportunities to
praetice explore recognizing whether the answer can
be determined mentally or must involve paper and
pencil or calculators help students select the correct

All students should

Understand that estimation skills are valuable, time-
saving tools particularly in real-life practical
situations when exact answers are not required or
needed.

Understand that estimation skills are also valuable
in determining the reasonableness of the sum or
difference when solving for the exact answer is
needed.

Develop and use strategies to estimate whole
number sums and differences ane to judge
determine the reasonableness of sueh-estimations an

exact answer.

Develop flexible methods of adding whole numbers
by combining numbers in a variety of ways, most
depending on place values.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Determine whether an estimate or an exact answer is
an appropriate solution for practical addition and
subtraction problems situations involving single-
step and multistep problems.

Determine whether to add or subtract in practical
problem situations.

Estimate the sum or difference of two whole
numbers, each 9,999 or less when an exact answer is

not required.

Add or subtract two whole numbers, each 9,999 or
less.

Estimate-and find Solve practical problems
involving the sum of two whole numbers, each
9,999 or less, with or without regrouping, using
calculators, paper and pencil, or mental computation
in practical problem situations.

Estimate-and Solve practical problems involving the
difference of two whole numbers, each 9,999 or
less, with or without regrouping, using calculators,
paper and pencil, or mental computation in practical
problem situations.

Solve single-step and multistep problems involving
the sum or difference of two whole numbers, each
9,999 or less, with or without regrouping.

Virginia Board of Education, 2009
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STANDARD 3.4 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 3

34 The student will estimate solutions to and solve single-step and multistep problems involving the sum or difference of two whole
numbers, each 9,999 or less, with or without regrouping.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

approach.

e Determining whether an estimate is appropriate and
using a variety of strategies to estimate requires
experiences with problem situations involving
estimation.

e There are a variety of mental mathematics strategies
for each basic operation, and opportunities to
practice these strategies give students the tools to
use them at appropriate times. For example, with
addition, mental mathematics strategies include

—Adding 9: add 10 and subtract 1; and
—Making 10: for column addition, look for
numbers that group together to make 10.

o  Using bBase-10 materials to model and stimulate
discussion about a variety of problem situations
helps students understand regrouping and enables
them to move from the concrete to the abstract.
Regrouping is used in addition and subtraction

algorithms. When-addingif the sum-inaplaceis 10

e  Conceptual understanding begins with concrete
experiences. Next, the children must make
connections that serve as a bridge to the symbolic.
One strategy used to make connections is
representations, such as drawings, diagrams, tally
marks, graphs, or written comments.

; , j o
Hﬂﬁl*be*s hoy e.‘ff Ehlel“aeaeemlus'flbe H;eﬁ ating
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STANDARD 3.4 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 3

34 The student will estimate solutions to and solve single-step and multistep problems involving the sum or difference of two whole
numbers, each 9,999 or less, with or without regrouping.

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)

computation-whether mental-with-manipulative
als. " | 1
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STANDARD 3.5

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 3

3.5 The student will recall multiplication facts through the twelves table, and the corresponding division facts.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  The development of computational fluency relies on
quick access to basie number facts.

e A certain amount of practice is necessary to develop
fluency with computational strategies; however, the
practice must be motivating and systematic if
students are to develop fluency in computation,
whether mental, with manipulative materials, or
with paper and pencil.

e  Strategies to learn the multiplication facts through
the nines twelves table include an understanding of
multiples/skip counting, properties of zero and one
as factors, square-numbers, pattern of nines,
commutative property, and related facts families
preblems).

e In order to develop and use strategies to learn the
multiplication facts through the nines twelves table,
students should use concrete materials, hundred
chart, and mental mathematics.

e Multiohication isasl cor-addi .
greups: To extend the understanding of

multiplication, three models may be used:

—The equal-sets or equal-groups model lends
itself to sorting a variety of concrete objects
into equal groups and reinforces repeated
addition or skip counting.

—The array model, consisting of rows and
columns (e.g., 3 rows of 4 columns for a 3-
by-4 array) helps build the commutative
property.

—The length model (e.g., a number line) also

reinforces repeated addition or skip counting.

All students should

Develop fluency with baste number combinations
for multiplication and division.

Understand that multiplication is repeated addition.

Understand that division is the inverse of
multiplication.

Understand that patterns and relationships exist in
the basie facts.

Understand that number relationships can be used to
learn and retain the basie facts.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Recall and state the multiplication and division facts
through the nines twelves table.

Recall and write the multiplication and division
facts through the nines twelves table.
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STANDARD 3.6

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 3

3.6

The student will represent multiplication and division, using area, set, and number line models, and create and solve problems
that involve multiplication of two whole numbers, one factor 99 or less and the second factor 5 or less.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND
SKILLS

The multiplication and division facts through the nires
twelves tables should be modeled.

Multiplication is a shortcut for repeated addition. The terms
associated with multiplication are listed below:
factor — 54
factor — x3
product — 162

Creating real-life problems and solving them facilitates the
connection between mathematics and everyday experiences
(e.g., area problems).

The use of bBase-10 blocks and repeated addition can serve
as a model. For example, +74 4 x 12 is read as four sets
consisting of one rod and seven two units. The sum is
renamed as six four rods and eight units or 68 48. This can
be thought of as

O+ A=(H0h+(Tx4)

40+28=40+(20+8)

40+ 208 =68(SET)

12+12+ 12+ 12 =(SET)
The use of bBase-10 blocks and the array model can be used
to solve the same problem. A rectangle array that is one rod

and seven two units long by four units wide is formed. The
area of this array is represented by 4 lengs rods and 28 units.

The number line model can be used to solve a multiplication
problem such as 3 x 4. This is represented on the number

All students should

e  Understand variens the meanings of
multiplication and division.

e  Understand the effeets models used to represent
of multiplying and dividing whole numbers.

The student will use problem solving,
mathematical communication, mathematical
reasoning, connections, and representations to

e Model multiplication, using area, and-set, and
number line models.

e Model division, using area, and-set, and number
line models.

e Solve multiplication problems, using the
standard multiplication algorithm, where one
factor is 99 or less and the second factor is 5 or
less.

e Create and solve word problems involving
multiplication, where one factor is 99 or less
and the second factor is 5 or less.
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STANDARD 3.6 STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 3

3.6 The student will represent multiplication and division, using area, set, and number line models, and create and solve problems
that involve multiplication of two whole numbers, one factor 99 or less and the second factor 5 or less.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND
SKILLS

line by three jumps of four.

e  The number line model can be used to solve a division
problem such as 6 +~ 3 and is represented on the number
line by noting how many jumps of three go from 6 to 0.

yd - ™~ Number Line

f \

\ 1 1 I | 1
\ A1 2 3 1 s 6

"The number of jumps (two) of a given length (three) is the
answer to the question.

e An algorithm is a step-by-step method for computing.
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STANDARD 3.7

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 3

3.7

The student will add and subtract proper fractions having like denominators of 12 or less.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

A proper fraction is a fraction whose numerator is
smaler less than #s-the denominator. A proper
fraction is anethernamefor a fraction between=zere
and that is always less than one.

An improper fraction is a fraction whose numerator
is greater than or equal to the denominator. An
improper fraction is a fraction that is equal to or

greater than one.
An improper fraction can be expressed as a mixed

number. A mixed number is written as a whole
number and a proper fraction.

The eeneepts strategies of addition and subtraction

applied to fractions are the same as these-econeepts
the strategies applied to whole numbers.

Reasonable answers to problems involving addition
and subtraction of fractions can be established by

. 1
using benchmarks such as 0, 55 and 1. For example,

3 4 1
3 and 5 are each greater than 5,80 their sum is

greater than 1.

Concrete materials and pictorial models
representing area/regions (circles, squares, and
rectangles), length/measurements (fraction bars and
strips), and sets (counters) can be used to add and
subtract fractions having like denominators of +6 12
or less.

All students should

Understand that a proper fraction is a fraction whose
numerator is smaller than its denominator.

Understand that an improper fraction is a fraction
whose numerator is greater than or equal to the
denominator and is one or greater than one.

Understand that an improper fraction can be
expressed as a whole number or a mixed number.

Understand that a mixed number is written as a
whole number and a proper fraction.

Understand that computation with fractions uses the

same eeneepts strategies as whole number
computation.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Demonstrate a fractional part thalves;-thirds;
fourths;-eighths;and-tenths) of a whole, using

—region/area models (e.g., pie pieces, pattern
blocks, geoboards, drawings);

—set models (e.g., chips, counters, cubes,
drawings); and

—measurement models (e.g., nonstandard units
such as eunisenaire rods, connecting cubes,
and drawings).

Name and write fractions and mixed numbers
represented by drawings or concrete materials for

B > > >

Represent a given fraction or mixed number, using
concrete materlals plctures and symbols;fer

= . For
example wrlte the symbol for one-fourth and
represent it with concrete materials and/or pictures.

Add and subtract with proper fractions having
denominators of +8 12 or less, using concrete
materials and pictorial models representing
area/regions (circles, squares, and rectangles),
length/measurements (fraction bars and strips), and
sets (counters).

Virginia Board of Education, 2009
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FOCUS K-3 STRAND: MEASUREMENT GRADE LEVEL 3

Measurement is important because it helps to quantify the world around us and is useful in so many aspects of everyday life. Students in grades K—3
should encounter measurement in many normal situations, from their daily use of the calendar and from science activities that often require students
to measure objects or compare them directly, to situations in stories they are reading and to descriptions of how quickly they are growing.

Measurement instruction at the primary level focuses on developing the skills and tools needed to measure length, weight/mass, capacity, time,
temperature, area, perimeter, volume, and money. Measurement at this level lends itself especially well to the use of concrete materials. Children can
see the usefulness of measurement if classroom experiences focus on estimating and measuring real objects. They gain deep understanding of the
concepts of measurement when handling the materials, making physical comparisons, and measuring with tools.

As students develop a sense of the attributes of measurement and the concept of a measurement unit, they also begin to recognize the differences
between using nonstandard and standard units of measure. Learning should give them opportunities to apply both techniques and nonstandard and
standard tools to find measurements and to develop an understanding of the use of simple U.S. Customary and metric units.

Teaching measurement offers the challenge to involve students actively and physically in learning and is an opportunity to tie together other aspects

of the mathematical curriculum, such as fractions and geometry. It is also one of the major vehicles by which mathematics can make connections
with other content areas, such as science, health, and physical education.
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STANDARD 3.8

STRAND: MEASUREMENT

GRADE LEVEL 3

3.8 The student will determine, by counting, the value of a collection of bills and coins whose total value is $5.00 or less, compare the
value of the bills and coins, and make change.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e The value of a collection of coins and bills can be
determined by counting on, beginning with the
highest value, and/or by grouping the coins and
bills.

e A variety of skills can be used to determine the
change after a purchase, including

—counting on, using coins and bills, i.e., starting
with the amount to be paid (purchase price),
counting forward to the next dollar, and then
counting forward by dollar bills to reach the
amount from which to make change; and

—mentally calculating the difference.

All students should

e  Understand that a collection of coins and bills has a
value that can be counted.

e  Understand how to make change from $5.00 or less.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e  Count the value of collections of coins and bills up
to $5.00.

e Compare the values of two sets of coins or bills, up
to $5.00, using the terms greater than, less than, and
equal to.

e Make change from $5.00 or less.

Virginia Board of Education, 2009
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STANDARD 3.9

STRAND: MEASUREMENT

GRADE LEVEL 3

3.9 The student will estimate and use U.S. Customary and metric units to measure

1
a) length to the nearest 5 inch, inch, foot, yard, centimeter, and meter;

b) liquid volume in cups, pints, quarts, gallons, and liters;
¢) weight/mass in ounces, pounds, grams, and kilograms; and

d) area and perimeter.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Weight and mass are different. Mass is the amount of
matter in an object. Weight is determined by the pull
of gravity on the mass of an object. The mass of an
object remains the same regardless of its location.
The weight of an object changes dependent on the
gravitational pull at its location. In everyday life,
most people are actually interested in determining an
object’s mass, although they use the term weight
(e.g., “How much does it weigh?” versus “What is its
mass?”).

e  The concept of a standard measurement unit is one of
the major ideas in understanding measurement.
Familiarity with standard units is developed through
hands-on experiences of comparing, estimating,
measuring, and constructing.

e Benchmarks of common objects need to be
established for each of the specified units of measure
(e.g., the mass of a mathematics book is about one
kilogram). Practical experience measuring the mass
of familiar objects helps to establish benchmarks and
facilitates the student’s ability to estimate measures.

e  One unit of measure may be more appropriate than
another to measure an object, depending on the size
of the object and the degree of accuracy desired.

e Correct use of measurement tools is essential to
understanding the concepts of measurement.

e  Perimeter is the distance around any two-dimensional

All students should

e  Understand how to estimate measures of length,

liquid volume, and weight/mass, area and perimeter.

e  Understand how to determine the actual measure of
length, liquid volume, and-weight/mass, area and

erimeter.

e  Understand that perimeter is a measure of the
distance around a polygon.

e Understand that area is a measure of square units
needed to cover a surface.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections,
and representations to

e  Estimate and then-measure use U.S. Customary and

metric units to measure lengths of objects to the

. 1
nearest eentimeter;-and-meter; and-the nearest ) of an

inch, inch, foot, and yard, centimeter, and meter.

o  Hstimate-and-then-measure-lengths-of Determine the

actual measure of length using U.S. Customary and
metric units to measure objects to the nearest

1
centtimeter mnd-meter and-thenearest ) of an inch,

foot, and yard, centimeter, and meter.

e  Estimate and then-measure use U.S. Customary and

metric units to measure the weight/mass of objects to
the nearest ounce, and pound, and-the-nearest gram,
and kilogram.

e  Determine the actual measure of weight/mass using

Virginia Board of Education, 2009
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STANDARD 3.9

STRAND: MEASUREMENT

GRADE LEVEL 3

3.9

The student will estimate and use U.S. Customary and metric units to measure

1
a) length to the nearest 5 inch, inch, foot, yard, centimeter, and meter;

b) liquid volume in cups, pints, quarts, gallons, and liters;
¢) weight/mass in ounces, pounds, grams, and kilograms; and

d) area and perimeter.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

shape figure and is found by adding the measures of
the sides.

Area is a two-dimensional measure and is therefore
measured in square units.

Area is the number of square units needed to cover a
figure, or more precisely, it is the measure in square
units of the interior region of a two-dimensional
figure.

U.S. Customary and metric units to measure the
weight/mass of objects to the nearest ounce, and
pound, and-thenearest gram, and kilogram.

Estimate and thenmeasure use U.S. Customary and
metric units to measure liquid volume to the nearest
cup, pint, quart, gallon, and liter.

Determine the actual measure of liquid volume using
U.S. Customary and metric units to measure to the
nearest cup, pint, quart, gallon, and liter.

Estimate and use U.S. Customary and metric units to
measure area and perimeter.

Determine the actual measure of area or perimeter
using U.S. Customary and metric units.
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STANDARD 3.10

STRAND: MEASUREMENT

GRADE LEVEL 3

3.10 The student will

a) measure the distance around a polygon in order to determine perimeter; and
b) count the number of square units needed to cover a given surface in order to determine area.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A polygon is a closed plane figure composed of at
least three line segments that do not cross. None of
the sides are curved.

e Perimeter is a measure of the distance around a
polygon and is found by adding the measures of the
sides.

e Area is a measure of square units needed to cover a
surface. Area may be determined by counting the
number of square units on a given surface.

e  Opportunities to explore the concepts of perimeter
and area should involve hands-on experiences (e.g.,
placing tiles (units) around a polygon and counting
the number of tiles to determine its perimeter and
filling or covering a polygon with cubes (square
units) and counting the cubes to determine its area).

All students should

e  Understand the meaning of a polygon as a closed
figure with at least three sides. None of the sides
are curved and there are no intersecting lines.

e  Understand that perimeter is a measure of the
distance around a polygon.

e  Understand how to determine the perimeter by
counting the number of units around a polygon.

e  Understand that area is a measure of square units
needed to cover a surface.

e  Understand how to determine the area by counting
the number of square units.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Measure each side of a variety of eenerete polygons
and add them to determine the distanee-areund
perimeter of the each polygon (its perimeter).

Determine the area of a given surface en-grid-paper
by estimating and then counting the number of
square units needed to cover the surface.
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STANDARD 3.11

STRAND: MEASUREMENT

GRADE LEVEL 3

3.11

The student will

a) tell time to the nearest minute, using analog and digital clocks; and
b) determine elapsed time in one-hour increments over a 12-hour period.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Telling time] i fing skil ol
faece:

While digital clocks make reading time easy, it is
necessary to ensure that students understand that
there are sixty minutes in an hour.

Use of a demonstration clock with gears ensures that
the positions of the hour hand and the minute hand
are precise when time is read.

Students need to understand that time has passed or
will pass.

Elapsed time is the amount of time that has passed
between two given times.

Use-ofa Elapsed time should be modeled and
demonstration demonstrated using geared analog

clocks with-gears-ensures-that thepesitions-of the

hourhand-and-the-minute-hand-are-precise-when
time-isread and timelines.

hile dicital clock | ot Stis
necessary to ensure that students understand that
there are sixty minutes in an hour when using
analog and digital clocks.

Elapsed time can be found by counting on from the

beginning time to the finishing time.
—  Count the number of whole hours between the

beginning time and the finishing time.

For example, to find the elapsed time between 7 a.m.

and 10 a.m., students can count on to find the
difference between the times (7 and 10), so the total
elapsed time is 3 hours.

All students should

e  Apply appropriate techniques to determine time to
the nearest five-minute-interval minute, using
analog and digital clocks.

e  Understand how to determine elapsed time in one-
hour increments over a 12-hour period.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

o Tell time to the-hourhalf-hour,quarter-hous;
nearest-five-minute-interval-and nearest minute,

using analog and digital clocks.

e  Match the times shown on analog and digital clocks
to written times.

e  When given the beginning time and ending time,
determine the elapsed time in one-hour increments.

e Determine the elapsed time in one-hour increments
within a 12-hour period (times do not cross between

a.m. and p.m.).

e Solve practical problems in relation to time that has
elapsed.
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STANDARD 3.12 STRAND: MEASUREMENT GRADE LEVEL 3

3.12 The student will identify equivalent periods of time, including relationships among days, months, and years, as well as minutes
and hours.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

All students should The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

1
e  The knowledge that a year has 365 + 1 days will
e  Understand the relationship that exists among

help students understand the necessity of adding a periods of time, using calendars, and clocks.

full day every fourth year, called a leap year. e Identify equivalent relationships observed in a

e The use of a calendar facilitates the understanding calendar, including the number of days in a given
of time relationships between days and months, days month, the number of days in a week, the number of
and weeks, days and years, and months and years. days in a year, and the number of months in a year.

Recognize that students need to know the
relationships, such as if there are 24 hours in one
day, how many hours are in three days? If the date is
January 6, what date would it be in two weeks?
How many weeks are in March, April, and May?

e Identify the number of minutes in an hour and the
number of hours in a day.

e  The use of an analog clock facilitates the
understanding of time relationships between
minutes and hours and hours and days.
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STANDARD 3.13

STRAND: MEASUREMENT

GRADE LEVEL 3

3.13

thermometers and physical models of thermometers will be used.

The student will read temperature to the nearest degree from a Celsius thermometer and a Fahrenheit thermometer. Real

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND
SKILLS

e Estimating and measuring temperatures in the
environment in Fahrenheit and Celsius require the
use of real thermometers.

e A physical model can be used to represent the
temperature determined by a real thermometer.

e  The symbols for degrees in Celsius (°C) and degrees
in Fahrenheit (°F) should be used to write
temperatures.

e Celsius and Fahrenheit temperatures should be
related to everyday occurrences by measuring the
temperature of the classroom, the outside, liquids,
body temperature, and other things found in the
environment.

All students should

Understand how to measure temperature in Celsius
and Fahrenheit with a thermometer.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Read temperature to the nearest degree from real
Celsius and Fahrenheit thermometers and from
physical models (including pictorial representations)
of such thermometers.
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FOCUS K-3 STRAND: GEOMETRY GRADE LEVEL 3

Children begin to develop geometric and spatial knowledge before beginning school, stimulated by the exploration of shapes figures and structures in
their environment. Geometric ideas help children systematically represent and describe their world as they learn to represent twe—and-three-
dimensional plane and solid shapes figures through drawing, block constructions, dramatization, and verbal language.

The focus of instruction at this level is on

e observing, identifying, describing, comparing, contrasting and investigating three-dimenstenal solid objects and their twe-dimenstonal faces;
e sorting objects and ordering them directly by comparing them one to the other;

e describing, comparing, contrasting, sorting, and classifying shapes figures; and

e cxploring symmetry, congruence, and transformation.

In the primary grades, children begin to develop basic vocabulary related to these shapes figures but do not develop precise meanings for many of the
terms they use until they are thinking beyond Level 2 of the van Hiele theory (see below).

The van Hiele theory of geometric understanding describes how students learn geometry and provides a framework for structuring student
experiences that should lead to conceptual growth and understanding.

e Level 0: Pre-recognition. Geometric figures are not recognized. For example, students cannot differentiate between three-sided and four-sided
polygons.

e Level 1: Visualization. Geometric figures are recognized as entities, without any awareness of parts of figures or relationships between
components of a figure. Students should recognize and name figures and distinguish a given figure from others that look somewhat the same.
(This is the expected level of student performance during grades K and 1.)

e Level 2: Analysis. Properties are perceived but are isolated and unrelated. Students should recognize and name properties of geometric figures.
(Students are expected to transition to this level during grades 2 and 3.)
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STANDARD 3.14

STRAND: GEOMETRY

GRADE LEVEL 3

3.14

The student will identify, describe, compare, and contrast characteristics of plane and solid geometric figures (circle, square,

rectangle, triangle, cube, rectangular prism, square pyramid, sphere, cone, and cylinder) by identifying relevant characteristics,
including the number of angles, vertices, and edges, and the number and shape of faces, using concrete models.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND
SKILLS

e  The van Hiele theory of geometric understanding
describes how students learn geometry and provides
a framework for structuring student experiences that
should lead to conceptual growth and
understanding.

—Level 0: Pre-recognition. Geometric figures
are not recognized. For example, students
cannot differentiate between three-sided and
four-sided polygons.

—Level 1: Visualization. Geometric figures are
recognized as entities, without any awareness
of parts of figures or relationships between
components of a figure. Students should
recognize and name figures and distinguish a
given figure from others that look somewhat
the same (e.g., “I know it’s a rectangle
because it looks like a door, and I know that
the door is a rectangle.”).

—Level 2: Analysis. Properties are perceived, but
are isolated and unrelated. Students should
recognize and name properties of geometric
figures (e.g., “I know it’s a rectangle because
it’s closed, it has four sides and four right
angles, and opposite sides are parallel.”).

e A plane geometric figure is any two-dimensional
closed shape figure. Circles and polygons are
examples of plane geometric figures.

e  Three-dimensional figures are called solid figures
or simply solids. Solids enclose a region of space.
The interior of both plane and solid figures are not
part of the figure. Solids are classified by the

All students should

e  Understand how to identify and describe plane and
solid geometric figures by using relevant
characteristics.

. preeisevay oe-shaf
y bl g - ted-with £l | t |
e  Understand the similarities and differences between
two-dimensional(planc)-and three-dimensional

¢solidy figures while-recognizing the-commeonalties
of the-twe.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Identify by name, models, and pictures of plane
geometric figures (circle, square, rectangle, and
triangle) and solid geometric figures (cube,
rectangular selid prism, square pyramid, sphere,
cone, and cylinder).

o Identify and describe plane geometric figures by
counting the number of sides, eorners;-and-square
corners-and angles, the number and shape of faces,
vertices, and edges.

e Identify and describe geemetrie-sehds solid
geometric figures by counting the number of

eorners;-square-corners angles, vertices, and edges,
and by the number and shapes of the faces

o  Classify,ecompare Compare and contrast
characteristics of plane and solid geometric figures

(e.g., circle/sphere, square/cube, triangle/square
pyramid, and rectangle/rectangular selid prism),
usiRg-corners; square-eorners; by counting the
number of sides, angles, vertices, faces;and edges,
and the number and shape of faces.

e Compare and contrast characteristics of three-

dimensional{solid) shapes geometric figures (i.c.,
cube, rectangular selid prism, square pyramid,

sphere, cylinder, and cone) to similar objects in
everyday life (e.g., a party hat is like a cone).

+  ldenttfyandname-cubesrreetangtlarsolids
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STANDARD 3.14 STRAND: GEOMETRY GRADE LEVEL 3

3.14 The student will identify, describe, compare, and contrast characteristics of plane and solid geometric figures (circle, square,
rectangle, triangle, cube, rectangular prism, square pyramid, sphere, cone, and cylinder) by identifying relevant characteristics,
including the number of angles, vertices, and edges, and the number and shape of faces, using concrete models.

UNDERSTANDING THE STANDARD ESSENTIAL KNOWLEDGE AND
(Background Information for Instructor Use Only) ESSENTIAL UNDERSTANDINGS SKILLS
types of surfaces they have. These surfaces may i 5 telss -eyh ;
be flat, curved, or both. cones-by-theirappearanece:
e  The study of geometric figures must be active, using o ldentifyrand deseribe-ecubes;rectangularsolids

visual images and concrete materials. i 5 ids; -eyh 5

e Access to a variety of concrete tools such as graph

paper, pattern blocks, geoboards, and geometric berof anclesar 1 B
solids is greatly enhanced by computer software '
tools that support exploration. e Identify preperties characteristics of three-

dimenstonal(solid) geometric shapes figures
(cylinder, cone, cube, square pyramid, and
rectangular prism).-

e  Opportunity must be provided for building and
using geometric vocabulary to describe twe-
dimensional{plane)-and three-dimensional{solid)
shapes figures. o  Analyze-and compare propertiesof three-

e A cube is a three-dimensional solid figure with six
congruent square faces and with every edge the
same length. A cube has 8 eerners vertices and 12
edges.

e A cylinder is a three-dimenstonal solid figure
formed by two congruent parallel circles joined by a
curved surface.

e A cone is a three-dimensional; solid, pointed figure
that has a flat, round base face (usually a circle) that
is joined to a vertex by a curved surface.

e A rectangular selid prism is a three-dimensional
solid figure in which all six faces are rectangles with
three pair of parallel congruent opposite faces.
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STANDARD 3.14

STRAND: GEOMETRY

GRADE LEVEL 3

3.14 The student will identify, describe, compare, and contrast characteristics of plane and solid geometric figures (circle, square,
rectangle, triangle, cube, rectangular prism, square pyramid, sphere, cone, and cylinder) by identifying relevant characteristics,
including the number of angles, vertices, and edges, and the number and shape of faces, using concrete models.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND
SKILLS

e A sphere is a three-dimenstonal solid figure with all
of its points the same distance from its center.

e A square pyramid is a three-dimensional solid figure
whese-base-is-a with one square face and whese

otherfaces-are-triangles four triangular faces that

share a common vertex.

e A face is a polygon that serves as one side of a
three-dimensional solid figure (e.g., a square is a
face of a cube).

e Anangle is formed by two rays havirg with a
common endpoint. This endpoint is called the
vertex. Angles are found wherever lines and-tine
segments intersect. An angle can be named in three
different ways by using

—three letters to name, in this order, a point on
one ray, the vertex, and a point on the other
ray;

—one letter at the vertex; or

—a number written inside the rays of the angle.

e An edge is the line segment where two faces of a
three-dimensional solid figure meet intersect.

. st . hich-4] !
meet:

e Students should be reminded that a eenerete-three-
dimensional solid geometric object, even when

called a “solid,” may actually be hollow rather than
solid.
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STANDARD 3.15

STRAND: GEOMETRY

GRADE LEVEL 3

3.15

The student will identify and draw representations of points, line segments, rays, angles, and lines.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A point is an exact location in space. It has no
length or width. Usually, a point is named with a
capital letter.

e Aline is a collection of points going on and on in
both directions. It has no endpoints. When a line is
drawn, at least two points on it can be marked and
given capital letter names. The line can also be
named with a single, lower-case letter. Arrowheads
must be drawn to show that the line goes on in both
directions infinitely.

e A line segment is part of a line. It has two endpoints
and includes all the points between those endpoints.
The endpoints are used to name a line segment.

e A ray is part of a line. It has one endpoint and
continues on and on in one direction.

e An angle is formed by two rays having a common
endpoint. This endpoint is called the vertex. Angles
are found wherever lines and line segments
intersect. An angle can be named in three different
ways by using

—three letters to name, in this order, a point on
one ray, the vertex, and a point on the other
ray;

—one letter at the vertex; or

—a number written inside the rays of the angle.

e  Angle rulers may be particularly useful in
developing the concept of an angle.

All students should

e  Understand that line segments and angles are
fundamental components of noncircular, plane

polygons.

e  Understand that a line segment is a part of a line
having two end points and that it contains all the
points between those two endpoints.

e  Understand that points make up a line.

e  Understand that a line continues indefinitely in two
opposite directions.

e  Understand that a ray is part of a line with one
endpoint and continues indefinitely in only one
direction.

e  Understand that an angle is formed by two rays
having a common endpoint.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Identify and-eeate examples of a points, line
segments, rays, and-angles, and lines.

e Draw representations of points, line segments, rays,
and-angles, and lines, using a ruler or straightedge.
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STANDARD 3.16

STRAND: GEOMETRY

GRADE LEVEL 3

3.16

The student will identify and describe congruent and noncongruent plane figures.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Congruent plane figures are figures having exactly
the same size and shape. Noncongruent plane
figures are figures that are not exactly the same size
and shape. Opportunities for exploring figures that
are congruent and/or noncongruent can best be
accomplished by using physical models.

Have students identify figures that are congruent or
noncongruent by using direct comparisons and/or
tracing procedures.

All students should

e Understand that congruent shapes plane figures
match exactly.

e  Understand that noncongruent plane figures do not
match exactly.
e  Understand that congruent plane figures remain

congruent even if they are in different spatial
orientations.

e  Understand that noncongruent plane figures remain
noncongruent even if they are in different spatial

orientations.

. . ..
) hal ]3 | Hgure ‘ encl
other:

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

*

FEeeate Identify examples of congruent and
noncongruent figures. and-verify Verify their
congruencye by laying one on top of the other using
drawings or models.

Determine-#f given and explain why plane figures
are congruent and or noncongruent, using tracing
procedures.
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FOCUS K-3 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 3

Students in the primary grades have a natural curiosity about their world, which leads to questions about how things fit together or connect. They
display their natural need to organize things by sorting and counting objects in a collection according to similarities and differences with respect to
given criteria.

The focus of probability instruction at this level is to help students begin to develop an understanding of the concept of chance. They experiment with
spinners, two-colored counters, dice, tiles, coins, and other manipulatives to explore the possible outcomes of situations and predict results. They

begin to describe the likelihood of events, using the terms impossible, unlikely, equally likely, more likely, and certain.

The focus of statistics instruction at this level is to help students develop methods of collecting, organizing, describing, displaying, and interpreting
data to answer questions they have posed about themselves and their world.
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STANDARD 3.17 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 3

3.17 The student will
a) collect and organize data, using observations, measurements, surveys, or experiments;
b) construct a line plot, a picture graph, or a bar graph to represent the data; and
¢) read and interpret the data represented in line plots, bar graphs, and picture graphs and write a sentence analyzing the data.

UNDERSTANDING THE STANDARD

. ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)

e Investigations involving data should occur All students should The stud-entt.will usetﬂroblf.m iolving, .mathematical

frequently and relate to students’ experiences, communication, mathematical reasoning,

intgres ts };m d environment p e  Understand how gathered data can be collected and connections, and representations to

’ ' organized.
. . . S i F lat tions to i tioate.

e  Formulating ql}estlons for 1nvest1ga‘F10ns 1s .student e Understand that data can be displayed in different . ormulate questions to mvestigate

generated at this level. For example: What is the . . . . .

: ite cafeteria lunch preferred by students in the types of graphs depending on the guestions-to-be e Design data investigations to answer formulated

answered data. questions, limiting the number of categories for data

class when four lunch menus are offered? .
. . collection to four.
e  Understand how to construct a line plot, picture

graph, or bar graph. e Collect data, using surveys, polls, questionnaires,

scientific experiments, and observations.

e The purpose of a graph is to represent data gathered
to answer a question.

e Understand that data sets can be interpreted and
analyzed to previde-differentkinds-ofinformation e  Organize data and construct a bar graph on grid

draw conclusions. paper representing 16 or fewer data points for no
more than four categories.

e  Bar graphs are used to compare counts of different
categories (categorical data). Using grid paper
ensures more accurate graphs.

— A bar graph uses parallel, horizontal or vertical

bars to represent counts for several e Label bar graphs with a title, a description of each
categories. One bar is used for each category, axis, and a key where appropriate. Limit increments
with the length of the bar representing the on the numerical axis to whole numbers
count for that category. representing multiples of 1, 2, 5, or 10.

—There is space before, between, and after the

e Read the information presented on a simple bar or
picture graph (e.g., the title, the categories, the
description of the two axes, the key).

bars.
—The axis displaying the scale representing the
count for the categories should extend one

increment a}bove the greatest recorded piece e  Analyze and interpret information from picture and
of data. Third grade students should collect bar graphs. with up to 30 data points and up to 8
data that are recorded in increments of whole categories. by writing at least one sentence.
numbers, usually multiples of 1, 2, 5, or 10.
—  Each axis should be labeled, and the graph e  Construct a line plot with no more than 30 data
should be given a title. points.
—  Statements representing an analysis and o  Readink . Lindi
interpretation of the characteristics of the data '
in the graph (e.g., similarities and differences, o Analyzeandinterpret Read, interpret and analyze
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STANDARD 3.17

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 3

3.17 The student will

a) collect and organize data, using observations, measurements, surveys, or experiments;

b) construct a line plot, a picture graph, or a bar graph to represent the data; and

¢) read and interpret the data represented in line plots, bar graphs, and picture graphs and write a sentence analyzing the data.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

least and greatest, the categories, and total
number of responses) should be written.

A line plot shows the frequency of data on a number
line. Line plots are used to show the spread of the
data and quickly identify the range, mode, and any
outliers.

17

Tt ===
i

When data are displayed in an organized manner,
the results of the investigations can be described and
the posed question answered.

Recognition of appropriate and inappropriate
statements begins at this level with graph
interpretations.

information from line plots;with-data-peintstimited

to-16; by writing at least one statement.

Describe the categories of data and the data as a
whole (e.g., data were collected on four types ways
to cook or prepare efeggs — scrambled, fried, hard
boiled, and egg salad — eaten by students).

Identify parts of the data that have special
characteristics, including categories with the
greatest, the least, or the same (e.g., most students
prefer scrambled eggs).

Select a correct interpretation of a graph from a set
of interpretations of the graph, where one is correct
and the remaining three are incorrect. For example,
a bar graph containing data on four types ways to
cook or prepare efeggs — eaten by students shows
that more students prefer scrambled eggs. A correct
answer response, if given, would be that more
students prefer scrambled eggs than any other-type
ofeges way to cook or prepare eggs.
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STANDARD 3.18

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 3

3.18

The student will investigate and describe the concept of probability as chance and list possible results of a given situation.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A spirit of investigation and experimentation should
permeate probability instruction, where students are
actively engaged in explorations and have
opportunities to use manipulatives.

e Investigation of experimental probability is
continued at this level through informal activities
using two-colored counters, spinners, and random
number generators (number cubes).

e Probability is the chance of an event occurring.

e  The probability of an event occurring is the ratio of
desired outcomes to the total number of possible
outcomes. If all the outcomes of an event are
equally likely to occur, the probability of the event =

number of favorable outcomes
total number of possible outcomes *

e  The probability of an event occurring is represented
by a ratio between 0 and 1. An event is “impossible”
if it has a probability of 0 (e.g., the probability that
the month of April will have 31 days). An event is
“certain” if it has a probability of 1 (e.g., the
probability that the sun will rise tomorrow
morning).

e  When a probability experiment has very few trials,
the results can be misleading. The more times an
experiment is done, the closer the experimental
probability comes to the theoretical probability (e.g.,
a coin lands heads up half of the time).

e  Students should have opportunities to describe in
informal terms (i.e., impossible, unlikely, equally
likely, likely, and certain) the degree of likelihood of
an event occurring. Activities should include real-
life examples.

All students should

e Investigate, Hunderstand, and apply basic concepts

of probability.

e Understand that probability is the chance of an event

happening.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Define probability as the chance that an event will
happen.

List all possible outcomes for a given situation (e.g.,
heads and tails are the two possible outcomes of
flipping a coin).

. . ’
1 o iy the FES“EE. ot EEl.ﬂ%S’fEl & EEH’HHE“ event
;.'smlg’t:.*mls ’SHEh as AP E.EEIEIE ilikely--eqiatly
Identify the degree of likelihood of an outcome

occurring using terms such as impossible, unlikely,
equally likely, likely, and certain.
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STANDARD 3.18 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 3

3.18 The student will investigate and describe the concept of probability as chance and list possible results of a given situation.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e For any event, such as flipping a coin, the equally
likely things that can happen are called outcomes.
For example, there are two equally likely outcomes
when flipping a coin: the coin can land heads up, or
the coin can land tails up.

e A sample space represents all possible outcomes of
an experiment. The sample space may be organized
in a list, table, or chart.
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FOCUS K-3 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 3

Stimulated by the exploration of their environment, children begin to develop concepts related to patterns, functions, and algebra before beginning
school. Recognition of patterns and comparisons are important components of children’s mathematical development.

Students in kindergarten through third grade develop the foundation for understanding various types of patterns and functional relationships through
the following experiences:

sorting, comparing, and classifying objects in a collection according to a variety of attributes and properties;

identifying, analyzing, and extending patterns;

creating repetitive patterns and communicating about these patterns in their own language;

analyzing simple patterns and making predictions about them;

recognizing the same pattern in different representations;

describing how both repeating and growing patterns are generated; and

repeating predictable sequences in rhymes and extending simple rhythmic patterns.

The focus of instruction at the primary level is to observe, recognize, create, extend, and describe a variety of patterns in-thereal-world. These
students will experience and recognize visual, kinesthetic, and auditory patterns and develop the language to describe them orally and in writing as a
foundation to using symbols. They will use patterns to explore mathematical and geometric relationships and to solve problems, and their
observations and discussions of how things change will eventually lead to the notion of functions and ultimately to Algebra.
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STANDARD 3.19

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

GRADE LEVEL 3

3.19
using the same or different forms.

The student will recognize and describe a variety of patterns formed using numbers, tables, and pictures, and extend the patterns,

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Exploring patterns requires active physical and
mental involvement.

e  The use of materials to extend patterns permits
experimentation or trial-and-error approaches that
are almost impossible without them.

e Reproduction of a given pattern in a different
representation, using symbols and objects, lays the
foundation for writing numbers symbolically or
algebraically.

e The simplest types of patterns are repeating patterns.

In each case, students need to identify the basic unit
of the pattern and repeat it. Opportunities to create,
recognize, describe, and extend repeating patterns
are essential to the primary school experience.

e  Growing patterns are more difficult for students to
understand than repeating patterns because not only
must they determine what comes next, they must
also begin the process of generalization. Students
need experiences with growing patterns in both
arithmetic and geometric formats.

e  Sample numeric patterns include
-6,9,12,15,18, ...;
-1,2,4,7,11, 16, ...;
-2,4,8,16,32, ...;and
-1,5,25,125,625, ....

¢ In geometric patterns, students must often recognize
transformations of a figure, particularly rotation or
reflection. Rotation {tars) is the result of turning a
figure around a point or a vertex, and reflection
flip) is the result of flipping a figure over a line.

All students should

Understand that numeric and geometric patterns can
be expressed in words or symbols.

Understand the structure of a pattern and how it
grows or changes.

Understand that mathematical relationships exist in
patterns.

Understand that patterns can be translated from one
representation to another.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Recognize repeating and growing numeric and
geometric patterns (e.g., skip counting, addition
tables, and multiplication tables).

Describe repeating and growing numeric and

geometric patterns formed using eenerete-objeets,

numbers, tables, and/or pictures, using the same or
different forms.

Extend repeating and growing-numeric-and
geometrie patterns of numbers or figures formed
using concrete objects, numbers, tables, and/or

pictures;-using-the-same-or-different-forms.
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STANDARD 3.19 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 3

3.19 The student will recognize and describe a variety of patterns formed using numbers, tables, and pictures, and extend the patterns,
using the same or different forms.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e Sample geometric patterns include

" OAOOAAOOOAAA .. :and
—ooUUo0oo00ol].. ..

e A table of values can be analyzed to determine the
pattern that has been used, and that pattern can then
be used to find the next value.
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STANDARD 3.20 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 3

3.20 The student will

a) investigate the identity and the commutative properties for addition and multiplication; and
b) identify examples of the identity and commutative properties for addition and multiplication.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Investigating arithmetic operations with whole
numbers helps students learn about several different
properties of arithmetic relationships. These
relationships remain true regardless of the numbers.

e  The commutative property for addition states that
changing the order of the addends does not affect
the sum (e.g., 4 + 3 =3 + 4). Similarly, the
commutative property for multiplication states that
changing the order of the factors does not affect the
product (e.g., 2 x 3 =3 x 2).

e The identity property for addition states that if zero
is added to a given number, the sum is the same as
the given number. The identity property of
multiplication states that if a given number is
multiplied by one, the product is the same as the
given number.

e A number sentence is an equation with numbers
(e.g,6+3=9;0r6+3=4+)5).

All students should

e  Understand that mathematical relationships can be
expressed using number sentences.

e  Understand the identity property for addition.

e  Understand the identity property for multiplication.

e  Understand the commutative property of addition.

e  Understand the commutative property of
multiplication.

e Understand that quantities on both sides of an equals
sign must be equal.

e  Understand that quantities on both sides of the not
equal sign are not equal and are not balanced .

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Investigate the identity property for addition and
determine that when the number zero is added to
another number or another number is added to the
number zero, that number remains unchanged.
Examples of the identity property for addition is
0+2=2:5+0=5.

e Investigate the identity property for multiplication
and determine that when the number one is
multiplied by another number or another number is
multiplied by the number one, that number remains
unchanged. Example of the identity property for
multiplicationis 1 x3=3; 6 x1=6.

e The commutative property for addition is an order
property. Changing the order of the addends does

not change the sum (5+4=9and4+5=09).

e The commutative property for multiplication is an
order property. Changing the order of the factors
does not change the product (2 x 3 =3 x2).

e Recognize that the equals-sign (=) relates equivalent
quantities.

e Recognize that the not equal sign (#) relates
nonequivalent quantities.

e  Write number sentences to represent equivalent
mathematical relationships (e.g., 4-3—=2-6
4x3=14-2).
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STANDARD 3.20 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 3

3.20 The student will
a) investigate the identity and the commutative properties for addition and multiplication; and
b) identify examples of the identity and commutative properties for addition and multiplication.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e Identify examples of the identity and commutative
properties for addition and multiplication.

e Identify number sentences that show appropriate use
of the equals sign and the not equal sign.
6x8+36-4
123 #£132
18+4+2#£24+6
36-14=11x2
49-0=7x7
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Virginia 2009 Mathematics Standards of Learning Curriculum Framework
Introduction

The 2009 Mathematics Standards of Learning Curriculum Framework is a companion document to the 2009 Mathematics Standards of Learning and
amplifies the Mathematics Standards of Learning by defining the content knowledge, skills, and understandings that are measured by the Standards
of Learning assessments. The Curriculum Framework provides additional guidance to school divisions and their teachers as they develop an
instructional program appropriate for their students. It assists teachers in their lesson planning by identifying essential understandings, defining
essential content knowledge, and describing the intellectual skills students need to use. This supplemental framework delineates in greater specificity
the content that all teachers should teach and all students should learn.

Each topic in the Mathematics Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the
Curriculum Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for
each standard. The Curriculum Framework is divided into three columns: Understanding the Standard; Essential Understandings; and Essential
Knowledge and Skills. The purpose of each column is explained below.

Understanding the Standard
This section includes background information for the teacher (K-8). It contains content that may extend the teachers’ knowledge of the standard
beyond the current grade level. This section may also contain suggestions and resources that will help teachers plan lessons focusing on the standard.

Essential Understandings
This section delineates the key concepts, ideas and mathematical relationships that all students should grasp to demonstrate an understanding of the
Standards of Learning. In Grades 6-8, these essential understandings are presented as questions to facilitate teacher planning.

Essential Knowledge and Skills

Each Standard is expanded in the Essential Knowledge and Skills column. What each student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is meant to be the key knowledge and skills
that define the standard.

The Curriculum Framework serves as a guide for SOL assessment development. Assessment items may not and should not be a verbatim reflection
of the information presented in the Curriculum Framework.



FOCUS 4-5 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 4

Mathematics instruction in grades 4 and 5 should continue to foster the development of number sense, especially with decimals and fractions.
Students with good number sense understand the meaning of numbers, develop multiple relationships and representations among numbers, and
recognize the relative magnitude of numbers. They should learn the relative effect of operating on whole numbers, fractions, and decimals and learn
how to use mathematical symbols and language to represent problem situations. Number and operation sense continues to be the cornerstone of the
curriculum.

The focus of instruction at grades 4 and 5 allows students to investigate and develop an understanding of number sense by modeling numbers, using
different representations (e.g., physical materials, diagrams, mathematical symbols, and word names). Students should develop strategies for reading,
writing, and judging the size of whole numbers, fractions, and decimals by comparing them, using a variety of models and benchmarks as referents

1
(e.g., 5 or 0.5). Students should apply their knowledge of number and number sense to investigate and solve problems.
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STANDARD 4.1 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 4

4.1 The student will

a) identify orally and in writing the place value for each digit in a whole number expressed through millions;
b) compare two whole numbers expressed through millions, using symbols (>, <, or =); and
¢) round whole numbers expressed through millions to the nearest thousand, ten thousand, and hundred thousand.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  The structure of the bBase-10 number system is
based upon a simple pattern of tens, in which the
value of each place is ten times the value of the
place to its right.

e Place value refers to the value of each digit and
depends upon the position of the digit in the
number. For example, in the number 7,864,352,
the eight is in the hundred thousands place, and
the value of the 8 is eight hundred thousand or
800,000.

e Whole numbers may be written in a variety of
formats:

—Standard: 1,234,567

—Written: one million, two hundred thirty-four
thousand, five hundred sixty-seven

—Expanded: (1 x 1,000,000) + (2 x 100,000) +
(3 x 10,000) + (4 x 1,000) + (5 x 100) + (6
x 10)+(7x 1)

e Numbers are arranged into groups of three places
called periods (ones, thousands, millions, ...).
Places within the periods repeat (hundreds, tens,
ones). Commas are used to separate the periods.
Knowing the place value and period of a number
helps students find values of digits in any number
as well as read and write numbers.

e Reading and writing large numbers should be
related-to-numbers-that have meaningsful for
students. Experiences can be provided that relate

All students should

e  Understand the relationships in the place
value system in which the value of each place
is ten times the value of the place to its right.

e  Use the patterns in the place value system to
read and write numbers.

e  Understand that reading place value correctly
is essential when comparing numbers.

e  Understand that rounding gives a close
number to use when exact numbers are not
needed for the situation at hand.

e Develop strategies for rounding.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Identify and communicate, both orally and in written form,
the placed value for each digit in whole numbers expressed
through the one millions place.

e Read whole numbers through the one millions place that
are presented in standard format, and select the matching
number in written format.

e  Write whole numbers through the one millions place in
standard format when the numbers are presented orally or
in written format.

e Identify and use the symbols for greater than, less than,
and equal to.

e Compare two whole numbers expressed through the one
millions, using symbols >, <, or =.

e Round whole numbers expressed through the one millions
place to the nearest thousand, ten thousand, and hundred-
thousand place.

Virginia Board of Education, 2009

Grade 4 — Page 2



STANDARD 4.1 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 4

4.1 The student will

a) identify orally and in writing the place value for each digit in a whole number expressed through millions;
b) compare two whole numbers expressed through millions, using symbols (>, <, or =); and
¢) round whole numbers expressed through millions to the nearest thousand, ten thousand, and hundred thousand.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

practical situations (e.g., numbers found in the
students’ environment_including population,
number of school lunches sold statewide in a day,
etc.). Concrete materials such as bBase-10 blocks
and bundles of sticks may be used to represent
whole numbers through thousands. Larger
numbers may be represented by symbel digit
cards and place value charts.

e Mathematical symbols (>, <) used to compare
two unequal numbers are called inequality
symbols.

e A procedure for comparing two numbers by
examining place value may include the
following:

— —Line-up-the numbers-by place-value by
Lini ] .
— —Beginning-at-the leftfind-the first place

—  Compare the digits in this—place-valae the
numbers to determine which number is
greater (or which is less).

—  Use a number line to identify the
appropriate placement of the numbers
based on the place value of the digits.

—  Use the appropriate symbol > or < or words
greater than or less than to compare the
numbers in the order in which they are
presented.

value, use the symbol = or words equal to.

—  If both numbers are-the-same have the same
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STANDARD 4.1 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 4

4.1 The student will
a) identify orally and in writing the place value for each digit in a whole number expressed through millions;
b) compare two whole numbers expressed through millions, using symbols (>, <, or =); and
¢) round whole numbers expressed through millions to the nearest thousand, ten thousand, and hundred thousand.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e A strategy for rounding numbers to the nearest
thousand, ten thousand, and hundred thousand is
as follows:

- Use a number line to determine the
rounded number (e.g., when rounding
4,367,925 to the nearest thousand, identify
the ‘thousands’ the number would fall
between on the number line, then
determine the thousand that the number is
closest to):

4,367,000 ? 4,368,000

< [
< »

—  Look one place to the right of the digit to
which you wish to round.

—  Ifthe digit is less than 5, leave the digit in
the rounding place as it is, and change the
digits to the right of the rounding place to
ZEero.

—  Ifthe digit is 5 or greater, add 1 to the digit
in the rounding place and change the digits
to the right of the rounding place to zero.
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STANDARD 4.2

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 4

4.2

The student will

a) compare and order fractions and mixed numbers;
b) represent equivalent fractions; and
¢) identify the division statement that represents a fraction.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

*

Rational | hould ] lained
. . 2

ﬂumber—th&t—eaﬂ—bwﬁteﬁ—as—a—ﬁaeﬂeﬂ{%gﬁ}—,

2 1

Eeat

A fraction is a way of representing part of a
whole (as in a region/area model or a
measurement model) or part of a group (as in a
set model). A fraction is used to name a part of
one thing or a part of a collection of things.

In each the area/region and length/measurement
fraction models, the parts must be equal G-e
Lo : .

A l] i] .. | L g
such-as-the-colored-multi-length-rods;-or-the
partst-afractionsteip-mustbe-equal). In the sct
model, the elements of the set do not have to be
equal (i.e., “What fraction of the class is wearing

the color red?”).
The denominator (bettemnumber) tells how

many equal parts are in the whole or set. The
numerator {tep-number) tells how many of those
parts are being counted or described.

When fractions have the same denominator, they
are said to have “common denominators” or
“like denominators.” Comparing fractions with
like denominators involves comparing only the
numerators.

All students should

e Develop an understanding of fractions as
parts of unit wholes, as parts of a collection,
and as locations on a number line.

e Use models, benchmarks, and equivalent
forms to judge the size of fractions.

e Recognize that a whole divided into nine
equal parts has smaller parts than if the whole
had been divided into five equal parts.

e Recognize and generate equivalent forms of
commonly used fractions and decimals.

e  Understand the division statement that
represents a fraction.

e  Understand that the more parts the whole is
divided into, the smaller the parts (e.g.,

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

o ldentify,medeland-compare-fractions-and-mixed-numbers

e  Compare and order fractions having denominators of 12 or
less, using manipulative models and drawings, such as
region/area models (e.g., fraction circles, pattern blocks,
geoboards, color tiles, graph paper, drawings);
set models (e.g., two-sided counters, chips, drawings); and
measurement models (e.g., colored, multilength rods,

linking cubes, fraction strips, rulers/number lines,
drawings).

e  Compare and order fractions with like denominators by

. 1 3
comparing number of parts (numerators) (e.g., ? - < ;)_.

e  Compare and order fractions with like numerators and
unlike denominators by comparing the size of the parts

3 3
(e.g.. 65?-)—-

e Compare and order fractions having unlike denominators of
12 or less by comparing the fractions to benchmarks
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STANDARD 4.2 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 4

4.2 The student will
a) compare and order fractions and mixed numbers;
b) represent equivalent fractions; and
¢) identify the division statement that represents a fraction.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e Strategies for comparing fractions having unlike
denominators may include

1 . . . .
(e.g.. 0, 3 or 1) to determine their relationships to the

—comparing fractions to familiar benchmarks benchmarks or by finding a common denominator.

(e.g., 0, % , 1); e  Use the symbols >, <, and = to compare the numerical value
. . . . of fractions having denominators of 12 or less.

—finding equivalent fractions, using
manipulative models such as fraction . i ~ _ _
strips, number lines, fraction circles, decimalsthrough thousandths using conerete-objects{e-g
ewisenaire-rods, pattern blocks, unifix ) ) 3 )
cubes, bBase-10 blocks, tangrams, e demonstrate-the relationship-between-the fraction —and-its
graph paper, or a multiplication chart and decimal-equivalent025):
patterns; and ) ) ) )

—finding a common denominator by finding ¢ Relatefractions-to-decimals,usingconerete-objects(e-g5
the least common multiple (LCM) of FHES; > > 5
both denominators and then rewriting moneyfeotnsh-
each fraction as an equivalent fraction, o Identifi-andrepresent Represent equivalent fractions
using the LCM as the denominator. through twelfths, using region/area models, set models, and

e A variety of fraction models should be used to measurement models.

expand students’ understanding of fractions and
mixed numbers: 3

—Region/area models: a surface or area is (e.g., 5 means the same as 3 divided by 5).
subdivided into smaller equal parts, and
each part is compared with the whole
(e.g., fraction circles, pattern blocks,
geoboards, grid paper, color tiles).

—Set models: the whole is understood to be a
set of objects, and subsets of the whole
make up fractional parts (e.g., counters,
chips).

—Measurement models: similar to area models
but lengths instead of areas are compared

e Identify the division statement that represents a fraction
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STANDARD 4.2 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 4

4.2 The student will
a) compare and order fractions and mixed numbers;
b) represent equivalent fractions; and
¢) identify the division statement that represents a fraction.

UNDERSTANDING THE STANDARD
(Background Information for Instructor Use Only)
(e.g., fraction strips, euisenaire rods,
uaifix cubes, number lines, rulers).
e A mixed number has two parts: a whole number
and a fraction.

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e Equivalent fractions name the same amount.
Students should use a variety of models to
identify different names for equivalent fractions.

e  Students should focus on finding equivalent
fractions of familiar fractions such as halves,
thirds, fourths, sixths, eighths, tenths, and
twelfths.

o Decimals and fractions represent the same
relationships; however, they are presented in two
different formats. The decimal 0.25 is written as

1 .
é;—Deeﬂnal—nHmbers—af%aﬂetﬂheHmyef

. .3
meney): When presented with the fraction 5>

the division expression representing a fraction is
written as 3 divided by 5.
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STANDARD 4.3

STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 4

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;

¢) compare and order decimals; and

d) given a model, write the decimal and fraction equivalents.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The structure of the bBase-10 number system is based upon a
simple pattern of tens, where each place is ten times the value
of the place to its right. This is known as a ten-to-one place
value relationship.

Understanding the system of tens means that ten tenths
represents one whole, ten hundredths represents one tenth,
ten thousandths represents one hundredth.

A decimal point separates the whole number places from the
places that are less than one. Place values extend infinitely in
two directions from a decimal point. A number containing a
decimal point is called a decimal number or simply a
decimal.

To read decimals,
—read the whole number to the left of the decimal point, if
there is one;
—read the decimal point as “and”;
—read the digits to the right of the decimal point just as
you would read a whole number; and
— say the name of the place value of the digit in the
smallest place.

Any decimal less than 1 will include a leading zero (e.g.,
0.125).

Decimals may be written in a variety of forms:
—Standard: 26.537
—Written: twenty-six and five hundred thirty-seven
thousandths

All students should

e  Understand the place value structure of
decimals and use this structure to read,
write, and compare decimals.

e  Understand that decimal numbers can be
rounded to an estimate when exact
numbers are not needed for the situation
at hand.

e  Understand that decimals are rounded in a
way that is similar to the way whole
numbers are rounded.

e  Understand that decimals and fractions
represent the same relationship; however,
they are presented in two different
formats.

e  Understand that models are used to show
decimal and fraction equivalents.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections,
and representations to

e Investigate the ten-to-one place value relationship for
decimals through thousandths, using bBase-10
manipulatives (e.g., place value mats/charts, decimal
squares, bBase-10 blocks, money).

e Represent and identify decimals expressed through
thousandths, using bBase-10 manipulatives, pictorial
representations, ealewlatoers, and numerical symbols
(e.g., relate the appropriate drawing to 0.05).

e Identify and communicate, both orally and in written
form, the , position and value, of a decimal through

thousandths. For example, in 0.385, the 8 is in the
hundredths place and has a value of 0.08)

e Read and write decimals expressed through
thousandths, using bBase-10 manipulatives,
drawings, ealewlatoers, and numerical symbols.-A#y

lecimal ] | Hineludeatead: .
0125y

e Round decimals to the nearest whole number, tenth,
and hundredth.

e Compare and order the value of twe-decimals, using
the symbols >, <, =.

e Represent fractions for halves, fourths, fifths, and
tenths as decimals through theusandths hundredths,

Virginia Board of Education, 2009
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STANDARD 4.3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 4

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

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS | ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)

—Expanded: 2 x 10)+(6 x 1) +(5x0.1) + (3 x 0.01) + using concrete objects (e.g., demonstrate the

1
(70.001). relationship between the fraction 1 and its decimal

e Decimals and fractions represent the same relationships;

. . equivalent 0.25).
however, they are presented in two different formats.
Decimal numbers are another way of writing fractions. The e Relate fractions to decimals, using concrete objects
bBase-10 models concretely relate fractions to decimals (e.g., (e.g.. 10-by-10 grids, meter sticks, number lines,
10-by-10 grids, meter sticks, number lines, decimal squares, decimal squares, decimal circles, money [coins]).

money). . . . . .
y) e  Write the decimal and fraction equivalent for a given

1 1
model (e.g.. 5 =0.250r0.25=7)

e The procedure for rounding decimal numbers is similar to the
procedure for rounding whole numbers.

e A strategy for rounding decimal numbers to the nearest tenth
and hundredth is as follows:

—Look one place to the right of the digit you want to round
to.

—If the digit is 5 or greater, add 1 to the digit in the
rounding place, and drop the digits to the right of the
rounding place.

—If the digit is less than 5, leave the digit in the rounding
place as it is, and drop the digits to the right of the
rounding place.

o Different strategies for rounding decimals include:

— Use a number line to locate a decimal between two
numbers. For example, 18.83 is closer to 18.8 than to
18.9.

—  Compare the digits in this- the numbers to determine
which number is greater (or which is less).

—  Compare the value of decimals, using the symbols >, <,
=(e.g., 0.83>0.80r0.19<0.2).

—  Order the value of decimals, from least to greatest and

Virginia Board of Education, 2009 Grade 4 — Page 9




STANDARD 4.3

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 4

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;

¢) compare and order decimals; and

d) given a model, write the decimal and fraction equivalents.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

greatest to least (e.g., 0.83,0.821,0.8)

Decimal numbers are another way of writing fractions
(halves, fourths, fifths, and tenths). The bBase-10 models
concretely relate fractions to decimals (e.g., 10-by-10 grids,
meter sticks, number lines, decimal squares, decimal circles
money).

Provide a fraction model (halves, fourths, fifths, and tenths)
and ask students for its decimal equivalent.

Provide a decimal model and ask students for its fraction
equivalent (halves, fourths, fifths, and tenths).

Virginia Board of Education, 2009
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FOCUS 4-5 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 4

Computation and estimation in grades 4 and 5 should focus on developing fluency in multiplication and division with whole numbers and should
begin to extend students’ understanding of these operations to working with fractions-and decimals. Instruction should focus on computation
activities that enable students to model, explain, and develop reasonable proficiency with basic facts and algorithms. These proficiencies are often
developed as a result of investigations and opportunities to develop algorithms. Additionally, opportunities to develop and use visual models,
benchmarks, and equivalents, to add and subtract with common fractions, and to develop computational procedures for the addition and subtraction
of decimals are a priority for instruction in these grades.

Students should develop an understanding of how whole numbers, fractions, and decimals are written and modeled; an understanding of the meaning
of multiplication and division, including multiple representations (e.g., multiplication as repeated addition or as an array); an ability to identify and
use relationships between operations to solve problems (e.g., multiplication as the inverse of division); and the ability to use (not identify) properties

of operations to solve problems [e.g., 7 x 28 is equivalent to (7 x 20) + (7 x 8)erF<30—F<2.
Students should develop computational estimation strategies based on an understanding of number concepts, properties, and relationships. Practice

: o . . . : 2 1
should include estimation of sums and differences of common fractions and decimals, using benchmarks (e.g., 3 t3 must be less than 1 because

both fractions are less than 5 ). Using estimation, students should develop strategies to recognize the reasonableness of their computations.

Additionally, students should enhance their ability to select an appropriate problem solving method from among estimation, mental mathematics,
paper-and-pencil algorithms, and the use of calculators and computers. With activities that challenge students to use this knowledge and these skills
to solve problems in many contexts, students develop the foundation to ensure success and achievement in higher mathematics.
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STANDARD 4.4

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 4

4.4 The student will

a) estimate sums, differences, products, and quotients of whole numbers;

b) add, subtract, and multiply whole numbers;

¢) divide whole numbers, finding quotients with and without remainders; and

d) solve single-step and multistep addition, subtraction, and multiplication problems with whole numbers.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A sum is the result of adding two or more
numbers.

e A difference is the amount that remains after one
quantity is subtracted from another.

e An estimate is a number close to an exact
ameunt solution. An estimate tells about how
much or about how many.

e Different strategies for estimating include using
compatible numbers to estimate sums and
differences and using front-end estimation for
sums and differences.

—  Compatible numbers are numbers that are
easy to work with mentally. Number pairs
that are easy to add or subtract are
compatible. When estimating a sum, replace
actual numbers with compatible numbers
(e.g., 52 + 74 can be estimated by using the
compatible numbers 50 + 75). When
estimating a difference, use numbers that are
close to the original numbers. Tens and
hundreds are easy to subtract (e.g., 83 — 38
is close to 80 — 40).

—  The front-end strategy for estimating is
computing with the front digits. Front-end
estimation for addition can be used even
when the addends have a different number

All students should

e Develop and use strategies to estimate whole
number sums and differences and to judge
the reasonableness of such results.

e  Understand that addition and subtraction are
inverse operations.

e  Understand that division is the operation of

making equal groups or equal shares. When
the original amount and the number of shares

are known, divide to find the size of each
share. When the original amount and the size
of each share are known, divide to find the
number of shares.

e  Understand that multiplication and division
are inverse operations.

o Understand various representations of
division and the terms used in division are
dividend, divisor, and guotient.

dividend + divisor = quotient

quotient
divisor )dividend

e  Understand how to solve single-step and
multistep problems using whole number

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

L J

Estimate whole number sums, and differences, products,
and quotients usingrounding,front-end-strategies;-and

b1 | oo T betl bod-of
Refine estimates by adjusting the final amount, using terms
such as closer to, between, and a little more than.

Determine the sum or difference of two whole numbers,
each 999,999 or less, in vertical and horizontal form with or
without regrouping, using paper and pencil, and using a
calculator.

Estimate and find the products of two whole numbers when
one factor has two digits or fewer and the other factor has
three digits or fewer, using paper and pencil and calculators.

Estimate and find the quotient of two whole numbers, given
a one-digit divisor and a two- or three-digit dividend.

Solve single-step and multistep problems using whole
number operations.

Verify the reasonableness of sums, differences, products,
and quotients of whole numbers using estimation.

Virginia Board of Education, 2009
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STANDARD 4.4 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 4

4.4 The student will

a) estimate sums, differences, products, and quotients of whole numbers;

b) add, subtract, and multiply whole numbers;

¢) divide whole numbers, finding quotients with and without remainders; and

d) solve single-step and multistep addition, subtraction, and multiplication problems with whole numbers.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

of digits. The procedure requires the
addition of the values of the digits in the
greatest of the smallest number. For

example:
2367 - 2300
243 - 200
+1186 — +1100
3600

e Front-end or leading-digit estimation always
gives a sum less than the actual sum; however,
the estimate can be adjusted or refined so that it
is closer to the actual sum.

e Addition is the combining of quantities; it uses
the following terms:
addend — 45,623
addend — +37.846
sum — 83,469

e  Subtraction is the inverse of addition; it yields
the difference between two numbers and uses the
following terms:

minuend — 45,698
subtrahend — —32,741
difference — 12,957

e Before adding or subtracting with paper and
pencil, addition and subtraction problems in
horizontal form should be rewritten in vertical

operations.

Virginia Board of Education, 2009
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STANDARD 4.4 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 4

4.4 The student will
a) estimate sums, differences, products, and quotients of whole numbers;
b) add, subtract, and multiply whole numbers;
¢) divide whole numbers, finding quotients with and without remainders; and
d) solve single-step and multistep addition, subtraction, and multiplication problems with whole numbers.

UNDERSTANDING THE STANDARD
(Background Information for Instructor Use Only)
form by lining up the places vertically.

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e Using bBase-10 materials to model and
stimulate discussion about a variety of problem
situations helps students understand regrouping
and enables them to move from the concrete to
the pictorial, to the abstract. Regrouping is used
in addition and subtraction algorithms. In
addition, when the sum in a place is 10 or more,
is used to regroup the sums so that there is only
one digit in each place. In subtraction, when the
number (minuend) in a place is not enough from
which to subtract, regrouping is required.

e A certain amount of practice is necessary to
develop fluency with computational strategies
for multidigit numbers; however, the practice
must be meaningful, motivating, and systematic
if students are to develop fluency in
computation, whether mentally, with
manipulative materials, or with paper and pencil.

e Calculators are an appropriate tool for
computing sums and differences of large
numbers, particularly when mastery of the
algorithm has been demonstrated.
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STANDARD 4.4 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 4

4.4 The student will
a) estimate sums, differences, products, and quotients of whole numbers;
b) add, subtract, and multiply whole numbers;
¢) divide whole numbers, finding quotients with and without remainders; and
d) solve single-step and multistep addition, subtraction, and multiplication problems with whole numbers.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e  The terms associated with multiplication are
factor — 376
factor —» x23
product — 8,648

e  One model of multiplication is repeated addition.

e  Another model of multiplication is the “Partial
Product” model.
24
x3
12 < Multiply the ones: 3 X 4 =12

+ 60 <« Multiply the tens: 3 x 20 = 60
72

¢ Another model of multiplication is the “Area
Model” (which also represents partial products)
and should be modeled first with Base-10 blocks.
(e.g.. 23 x 68)

e  Students should continue to develop fluency

with single-digit multiplication facts and their
related division facts.

e Calculators should be used to solve problems
that require tedious calculations.

e Estimation should be used to check the
reasonableness of the product. Examples of
estimation strategies include the following:
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STANDARD 4.4 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 4

4.4 The student will
a) estimate sums, differences, products, and quotients of whole numbers;
b) add, subtract, and multiply whole numbers;
¢) divide whole numbers, finding quotients with and without remainders; and
d) solve single-step and multistep addition, subtraction, and multiplication problems with whole numbers.

UNDERSTANDING THE STANDARD
(Background Information for Instructor Use Only)
—The front-end method: multiply the front

digits and then complete the product by
recording the number of zeros found in
the factors. It is important to develop
understanding of this process before

using the step-by-step procedure.

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

523 — 500
x31 — x30
15,000

— Thisis 3 x 5 =15 with 3 zeros.
—Compatible numbers: replace factors with
compatible numbers, and then multiply.
Opportunities for students to discover
patterns with 10 and powers of 10 should
be provided.
64 — 64
x1l — x10

e Division is the operation of making equal groups
or equal shares. When the original amount and
the number of shares are known, divide to find
the size of each share. When the original amount
and the size of each share are known, divide to
find the number of shares. Both situations may
be modeled with bBase-10 manipulatives.

e  Multiplication and division are inverse
operations.

e  Terms used in division are dividend, divisor, and
quotient.
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STANDARD 4.4 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 4

4.4 The student will

a) estimate sums, differences, products, and quotients of whole numbers;

b) add, subtract, and multiply whole numbers;

¢) divide whole numbers, finding quotients with and without remainders; and

d) solve single-step and multistep addition, subtraction, and multiplication problems with whole numbers.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

dividend =+ divisor = quotient
quotient
divisor )dividend

e  Opportunities to invent division algorithms help
students make sense of the algorithm. Teachers
should teach division by various methods such
as repeated multiplication and subtraction
(partial quotients) before teaching the traditional
long division algorithm.
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STANDARD 4.5

STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 4

4.5

The student will

a) determine common multiples and factors, including least common multiple and greatest common factor;
b) add and subtract fractions having like and unlike denominators that are limited to 2, 3, 4, 5, 6, 8, 10, and 12, and simplify
the resulting fractions, using common multiples and factors;

¢) add and subtract with decimals; and

d) solve single-step and multistep practical problems involving addition and subtraction with fractions and with decimals.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

A factor of a number is an integer that divides-evenly
into-thatnumber has a remainder of zero.

A factor of a number is a divisor of the number.

A multiple of a number is the product of the number and
any natural number.

A common factor of twe-or-mere-numbers a number is a
divisor that all of the numbers share.

The least common multiple of two or more numbers is
the smallest common multiple of the given numbers.

The greatest common factor of two or more numbers is
the largest of the common factors that all of the numbers
share.

Students should investigate addition and subtraction ef
with fractions, using a variety of models (e.g., fraction
circles, fraction strips, rulers, saifix linking cubes,
pattern blocks).

When adding or subtracting with fractions having like
denominators, add or subtract the numerators and use the
same denominator. Write the answer in simplest form
using common multiples and factors.

When adding or subtracting with fractions having unlike
denominators, rewrite them as fractions with a common
denominator. The least common multiple (LCM) of the

All students should

e  Understand and use common multiples and
common factors for simplifying fractions.

e Develop and use strategies to estimate
addition and subtraction involving fractions
and decimals.

e  Use visual models to add and subtract with
fractions and decimals.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections,
and representations to

e  Find common multiples and common factors of two
numbers.

e  Determine the least common multiple and greatest
common factor of two numbers.

e  Use least common multiple and/or greatest common
factor to find a common denominator for two
fractions.

e Add and subtract with fractions having like

denominators ef12-erlessusing-conerete-materials;
pictorial representations;-and-paper-and-penetb-whose

denominators are limited to 2, 3,4, 5. 6, 8, 10, and
12, and simplify the resulting fraction using common
multiples and factors.

e Add and subtract with fractions having unlike

denominators ef12-erless;using-concrete-materials
pictorial representations-and-paper-and-peneil whose

denominators are limited to 2, 3,4, 5.6, 8, 10, and
12, and simplify the resulting fraction using common
multiples and factors.

e Solve problems that involve adding and subtracting
with fractions having like and unlike denominators ef

Virginia Board of Education, 2009

Grade 4 — Page 18



STANDARD 4.5

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 4

4.5

The student will

a) determine common multiples and factors, including least common multiple and greatest common factor;
b) add and subtract fractions having like and unlike denominators that are limited to 2, 3, 4, 5, 6, 8, 10, and 12, and simplify
the resulting fractions, using common multiples and factors;

¢) add and subtract with decimals; and

d) solve single-step and multistep practical problems involving addition and subtraction with fractions and with decimals.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

unlike denominators is a common denominator (LCD).
Write the answer in simplest form using common
multiples and factors.

Addition and subtraction of decimals may be explored,
using a variety of models (e.g., 10-by-10 grids, number
lines, money).

For decimal computation, the same ideas developed for
whole number computation may be used, and these ideas
may be applied to decimal s, giving careful attention to
the placement of the decimal point in the solution.

Lining up tenths to tenths, hundredths to hundredths, etc.
helps to establish the correct placement of the decimal.

Fractions may be related to decimals by using models
(e.g., 10-by-10 grids, decimal squares, money).

12-orless: whose denominators are limited to 2, 3, 4
5.6, 8,10, and 12, and simplify the resulting
fraction using common multiples and factors.

Add and subtract with decimals through thousandths,
using concrete materials, pictorial representations,
and paper and pencil.

Solve single-step and multistep problems that involve
adding and subtracting with fractions and decimals
through thousandths.
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FOCUS 4-5 STRAND: MEASUREMENT GRADE LEVEL 4

Students in grades 4 and 5 should be actively involved in measurement activities that require a dynamic interaction between students and their
environment. Students can see the usefulness of measurement if classroom experiences focus on measuring objects and estimating measurements.
Textbook experiences cannot substitute for activities that utilize measurement to answer questions about real problems.

The approximate nature of measurement deserves repeated attention at this level. It is 1mp0rtant to begin to estabhsh some benchmarks by which to
estimate or Judge the 51ze of objects. The-inten : : hem : : ’

Students use standard and nonstandard, age-appropriate tools to measure objects. Students also use age-appropriate language of mathematics to
verbalize the measurements of length, weight/mass, liquid volume, area, temperature, and time.

The focus of instruction should be an active exploration of the real world in order to apply concepts from the two systems of measurement (metric
and U.S. Customary), to measure perimeter, weight/mass, liquid volume/capacity, area, temperature, and time. Students continue to enhance their
understanding of measurement by using appropriate tools such as rulers, balances, clocks, and thermometers. The process of measuring is identical
for any attribute (i.e., length, weight/mass, liquid volume/capacity, area): choose a unit, compare that unit to the object, and report the number of
units.
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STANDARD 4.6

STRAND: MEASUREMENT

GRADE LEVEL 4

4.6 The student will

a) estimate and measure weight/mass and describe the results in U.S. Customary and metric units as appropriate; and
b) identify equivalent measurements between units within the U.S. Customary system (ounces, pounds, and tons) and between
units within the metric system (grams and kilograms).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Weight and mass are different. Mass is the amount
of matter in an object. Weight is determined by the
pull of gravity on the mass of an object. The mass of
an object remains the same regardless of its
location. The weight of an object changes
depending on the gravitational pull at its location. In
everyday life, most people are actually interested in
determining an object’s mass, although they use the
term weight (e.g., “How much does it weigh?”
versus “What is its mass?”).

e Balances are appropriate measuring devices to
measure weight in U.S. Customary units (ounces,
pounds) and mass in metric units (grams,
kilograms).

e  Practical experience measuring the mass of familiar
objects helps to establish benchmarks and facilitates
the student’s ability to estimate weight/mass.

e Students should estimate the mass/weight of
everyday objects (e.g., foods, pencils, book bags,
shoes), using appropriate metric or U.S. Customary
units.

All students should

e  Use benchmarks to estimate and measure
weight/mass.

o Identify equivalent measures between units
within the U.S. Customary and between
units within the metric measurements.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Determine an appropriate unit of measure (e.g., ounce,
pound, ton, gram, kilogram) to use when measuring
everyday objects in both metric and U.S. Customary units.

Measure objects in both metric and U.S. Customary units
(e.g., ounce, pound, ton, gram, or kilogram) to the nearest
appropriate measure, using a variety of measuring
instruments.

Record the mass of an object including the appropriate unit
of measure (e.g., 24 grams).
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STANDARD 4.7

STRAND: MEASUREMENT

GRADE LEVEL 4

4.7

The student will

a) estimate and measure length, and describe the result in both metric and U.S. Customary units; and

b) identify equivalent measurements between units within the U.S. Customary system (inches and feet; feet and yards; inches
and yards; yards and miles) and between units within the metric system (millimeters and centimeters; centimeters and
meters; and millimeters and meters).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Length is the distance along a line or figure from
one point to another.

U.S. Customary units for measurement of length
include inches, feet, yards, and miles. Appropriate
measuring devices include rulers, yardsticks, and
tape measures. Metric units for measurement of
length include millimeters, centimeters, meters,
and kilometers. Appropriate measuring devices
include centimeter rulers, meter sticks, and tapes.

Practical experience measuring the length of
familiar objects helps to establish benchmarks and
facilitates the student’s ability to estimate length.

Students should estimate the length of everyday
objects (e.g., books, windows, tables) in both
metric and U.S. Customary units of measure.

When measuring with U.S. Customary units,

All students should

e  Use benchmarks to estimate and measure
length.

e Understand how to convert units of length
between the U.S. Customary and metric
systems, using ballpark comparisons.

e  Understand the relationship between U.S.
Customary units and the relationship
between metric units.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Determine an appropriate unit of measure (e.g., inch, foot,
yard, mile, millimeter, centimeter, and meter) to use when
measuring everyday objects in both metric and U.S.
Customary units.

Estimate the length of everyday objects (e.g., books,
windows, tables) in both metric and U.S. Customary units
of measure.

Measure the lengths of objects in both metric and U.S.
. . . 111
Customary units, measuring to the nearest inch (E 48 ),

foot, yard, mile, millimeter, centimeter, or meter, and
record the length including the appropriate unit of measure
(e.g., 24 inches).

Compare estimates of the length of objects with the actual
measurement of the length of objects.

Identify equivalent measures of length between units
within the U.S. Customary measurements and between
units within the metric measurements.
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STANDARD 4.7 STRAND: MEASUREMENT GRADE LEVEL 4

4.7 The student will
a) estimate and measure length, and describe the result in both metric and U.S. Customary units; and
b) identify equivalent measurements between units within the U.S. Customary system (inches and feet; feet and yards; inches

and yards; yards and miles) and between units within the metric system (millimeters and centimeters; centimeters and
meters; and millimeters and meters).

UNDERSTANDING THE STANDARD | pqqpNTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
students should be able to measure to the nearest —tmeteris-alitde Jongerthantvard;
part of an inch (%,%,%), inch, foot, or yard. ik < chichtlv fartherd SO
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STANDARD 4.8

STRAND: MEASUREMENT

GRADE LEVEL 4

4.8 The student will

a) estimate and measure liquid volume and describe the results in U.S. Customary units; and
b) identify equivalent measurements between units within the U.S. Customary system (cups, pints, quarts, and gallons).

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e U.S. Customary units for measurement of liquid
volume include cups, pints, quarts, and gallons.

Metric-units for measurement-of hquid-volume
nelude millil L Litess,

e The measurement of the object must include the unit
of measure along with the number of iterations.

e  Students should measure the liquid volume of
everyday objects in beth-metric-and U.S. Customary
units, including cups, pints, quarts, gallons,
milliliters;-and-iters, and record the volume
including the appropriate unit of measure (e.g., 24
gallons).

e  Practical experience measuring liquid volume of
familiar objects helps to establish benchmarks and
facilitates the student’s ability to estimate liquid
volume.

) , i
lfl',fll"]'lil .

e Students should estimate the liquid volume of
containers in-beth-metrie-and U.S. Customary units

to the nearest cup, pint, quart, and gallon;miHiliter;
or-hter,

All students should

e  Use benchmarks to estimate and measure
volume.

. s of
volume Identify equivalent
measurements between units within the
U.S. Customary and-metrie systems;

using-ballpark-comparisons.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Determine an appropriate unit of measure (cups, pints,
quarts, gallons;mililiters;-orliters) to use when measuring
liquid volume in beth-metrie-and U.S. Customary units.

Estimate the liquid volume of containers in beth-metrie-and
U.S. Customary units of measure to the nearest cup, pint,
quart, and gallon;-milliliter-or liter.

Measure the liquid volume of everyday objects in both
metric and U.S. Customary units, including cups, pints,
quarts, and gallons;mililiters;-anditers, and record the
volume including the appropriate unit of measure (e.g., 24
gallons).

Identify equivalent measures of volume between units
within the U.S. Customary system and-metrie
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STANDARD 4.9 STRAND: MEASUREMENT GRADE LEVEL 4

4.9 The student will determine elapsed time in hours and minutes within a 12-hour period.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e Elapsed time is the amount of time that has passed All students should The student will use problem solving, mathematical
between two given times. communication, mathematical reasoning, connections, and
representations to

e  Understanding the “counting on”

e Elapsed time should be modeled and demonstrated strategy for determining elapsed time in
using analog clocks and timelines. ll:our anq H:;I;ute 1ncrer?ents over a 12; e Determine the elapsed time in hours and minutes within a
e Elapsed time can be found by counting on from the Iinlir PETiod Lo 2.1 10 2.m. 0T pM. 20 1.2-hour period. (times can cross between a.m. and p.m.
beginning time to the finishing time. — times).
—  Count the number of whole hours between the
beginning time and the finishing time. e Solve practical problems in relation to time that has elapsed.

—  Count the remaining minutes.
— Add the hours and minutes.

For example, to find the elapsed time between 10:15
a.m. and 1:25 p.m., count 10 minutes; and then, add 3
hours to 10 minutes to find the total elapsed time of 3
hours and 10 minutes.
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FOCUS 4-5 STRAND: GEOMETRY GRADE LEVEL 4

The study of geometry helps students represent and make sense of the world. At the fourth- and fifth-grade levels, reasoning skills typically grow
rapidly, and these skills enable students to investigate geometric problems of increasing complexity and to study how geometric terms relate to
geometric properties. Students develop knowledge about how geometric shapes figures relate to each other and begin to use mathematical reasoning
to analyze and justify properties and relationships among shapes figures.

Students discover these relationships by constructing, drawing, measuring, comparing, and classifying geometric shapes figures. Investigations
should include explorations with everyday objects and other physical materials. Exercises that ask students to visualize, draw, and compare shapes
ﬁgure w111 help them not only to develop an understandrng of the relatlonshlps but to develop their spatial sense as well. Diseussing-ideas;

: ; ; ] ; ats: In the process, definitions become meaningful,
relatlonshlps among ﬁgures are understood, and students are prepared to use these 1deas to develop informal arguments.

Students investigate, identify, and draw representations and describe the relationships between and among points, lines, line segments, rays, and
angles. Students apply generalizations about lines, angles, and triangles to develop understandrng about congruence other lines such as parallel and
perpendicular ones, and classifications of triangles. Studen s DO Set 3 :

Sirst quadrant.

The van Hiele theory of geometric understanding describes how students learn geometry and provides a framework for structuring student
experiences that should lead to conceptual growth and understanding.

e Level 0: Pre-recognition. Geometric figures are not recognized. For example, students cannot differentiate between three-sided and four-sided
polygons.
e Level 1: Visualization. Geometric figures are recognized as entities, without any awareness of parts of figures or relationships between

components of a figure. Students should recognize and name figures and distinguish a given figure from others that look somewhat the same.
(This is the expected level of student performance during grades K and 1.)

e Level 2: Analysis. Properties are perceived but are isolated and unrelated. Students should recognize and name properties of geometric figures.
(Students are expected to transition to this level during grades 2 and 3.)

e Level 3: Abstraction. Definitions are meaningful, with relationships being perceived between properties and between figures. Logical
implications and class inclusions are understood, but the role and significance of deduction is not understood. (Students should transition to this
level during grades 5 and 6 and fully attain it before taking Algebra.)
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STANDARD 4.10

STRAND: GEOMETRY

GRADE LEVEL 4

4.10 The student will

a) identify and describe representations of points, lines, line segments, rays, and angles, including endpoints and vertices; and
b) identify representations of lines that illustrate intersection, parallelism, and perpendicularity.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A point is ar-exaet a location in space. It has no
length, ex-width, or height. A point is usually
named with a capital letter.

e Aline is a collection of points going on and on

infinitely in both directions. It has no endpoints.
line ] Heeti oo X 1

When a line is drawn, at least two points on it can
be marked and given capital letter names.-Fhe
letter. Arrowheads Arrows must be drawn to
show that the line goes on in both directions
infinitely.

e A line segment is part of a line. It has two
endpoints and includes all the points between
those endpoints. To name a line segment, name
the endpoints (e.g., “the line segment AB”).

e Aray is part of a line. It has one endpoint and
continues en-and-en infinitely in one direction. To
name a ray, say the name of its endpoint first and
then say the name of one other point on the ray.

e  Two rays that have the same endpoint form an
angle. This endpoint is called the vertex. Angles
are found wherever lines and line segments
intersect. An angle can be named in three
different ways by using

—three letters to name, in this order, a point on
one ray, the vertex, and a point on the
other ray;

All students should

e  Understand that points, lines, line segments,
and-rays, and angles, including endpoints and
vertices are fundamental components of
noncircular geometric figures.

e Understand that the shortest distance between
two points on a flat surface is a line segment.

e  Understand that lines in a plane either
intersect or are parallel. Perpendicularity is a
special case of intersection.

o Identify real-werld practical situations that
illustrate parallel, intersecting, and
perpendicular lines.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

*

] 5 >

. it '

Investigate-and-deseribe Identify and describe the
relationships-between-and-ameng representations of points,

lines, line segments, and rays, and angles, including
endpoints and vertices.

Understand that lines in a plane can intersect or are
parallel. Perpendicularity is a special case of intersection.

Identify practical situations that illustrate parallel,
intersecting, and perpendicular lines.
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STANDARD 4.10

STRAND: GEOMETRY

GRADE LEVEL 4

4.10 The student will

a) identify and describe representations of points, lines, line segments, rays, and angles, including endpoints and vertices; and
b) identify representations of lines that illustrate intersection, parallelism, and perpendicularity.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

—one letter at the vertex; or
—a number written inside the rays of the angle.

e Intersecting lines aredines-thateross-and have one

point in common.

e Perpendicular lines are special intersecting lines
that form right angles ¢square-eorners) where they

intersect.

e Parallel lines are lines that lie enthe-same-flat in
the same place surface(plane)-and-nevereross

and do not intersect. Parallel lines are always the
same distance apart and do not share any points.

e Students should explore intersection, parallelism,
and perpendicularity in both two and three
dimensions. For example, students should analyze
the relationships between the edges of a cube.
Which hine-segments edges are parallel? Which
are perpendicular? What plane contains the upper
left edge and the lower right edge of the cube?
Students can visualize this by using the classroom
itself to notice the lines formed by the intersection
of the ceiling and walls, of the floor and wall, and
of two walls.
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STANDARD 4.12

STRAND: GEOMETRY

GRADE LEVEL 4

4.11 The student will

a) investigate congruence of plane figures after geometric transformations, such as reflection, translation, and rotation, using
mirrors, paper folding, and tracing; and
b) recognize the images of figures resulting from geometric transformations, such as translation, reflection, and rotation.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e The van Hiele theory of geometric understanding
describes how students learn geometry and
provides a framework for structuring student
experiences that should lead to conceptual growth
and understanding.

—Level 0: Pre-recognition. Geometric figures
are not recognized. For example, students
cannot differentiate between three-sided
and four-sided polygons.

—Level 1: Visualization. Geometric figures
are recognized as entities, without any
awareness of parts of figures or
relationships between components of a
figure. Students should recognize and
name figures and distinguish a given
figure from others that look somewhat the
same. (This is the expected level of student
performance during grades K and 1.)

—Level 2: Analysis. Properties are perceived
but are isolated and unrelated. Students
should recognize and name properties of
geometric figures. (Students are expected
to transition to this level during grades 2
and 3.)

—Level 3: Abstraction. Definitions are
meaningful, with relationships being
perceived between properties and between
figures. Logical implications and class
inclusion are understood, but the role and
significance of deduction is not

All students should

e  Understand the meaning of the term
congruent.

e  Understand how to identify congruent shapes
figures.
e  Understand that the orientation of figures

does not affect congruency or
noncongruency.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

*

Recognize the congruence of plane figures resulting from
geometric transformations such as translation, reflection,
and rotation,using mirrors, paper folding and tracing.
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STANDARD 4.12 STRAND: GEOMETRY

GRADE LEVEL 4

4.11 The student will

a) investigate congruence of plane figures after geometric transformations, such as reflection, translation, and rotation, using

mirrors, paper folding, and tracing; and

b) recognize the images of figures resulting from geometric transformations, such as translation, reflection, and rotation.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

understood. (Students should transition to
this level during grades 5 and 6 and fully
attain it before taking algebra.)

e Congruent figures are figures having exactly the
same size and shape. Opportunities for exploring
figures that are congruent and/or noncongruent
can best be accomplished by using physical
models.
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STANDARD 4.12 STRAND: GEOMETRY GRADE LEVEL 4

4.11 The student will
a) investigate congruence of plane figures after geometric transformations, such as reflection, translation, and rotation, using
mirrors, paper folding, and tracing; and
b) recognize the images of figures resulting from geometric transformations, such as translation, reflection, and rotation.

UNDERSTANDING THE STANDARD

. ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
shapedike-aean)-
. . i soi . ’
iy ”f el 3 hatiss '8 1
vertex-byucurvedsurfies:

e A translation slide)} is a transformation in which
an image is formed by moving every point on a
figure the same distance in the same direction.

e A reflection (flip) is a transformation in which a
figure is flipped over a line called the line of
reflection. All corresponding points in the image
and preimage are equidistant from the line of
reflection.

e A rotation (turs) is a transformation in which an
image is formed by turning its preimage about a
point.

e  The resulting figure of a translation, reflection, or
rotation is congruent to the original figure.
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STANDARD 4.12

STRAND: GEOMETRY

GRADE LEVEL 4

4.12

The student will
a) define polygon; and

b) identify polygons with 10 or fewer sides.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

A polygon is a twe-dimensional closed plane

geometric figure which-has-straight sides-and-ecan
be-deseribed-as-simple-and-closed composed of at

least three line segments that do not cross. None
of the sides are curved.

A triangle is a polygon with three angles and
three sides.

A quadrilateral is a polygon with four sides.

A rectangle is a quadrilateral with four right
angles.

A square is a rectangle with four sides of equal
length.

A trapezoid is a quadrilateral with exactly one
pair of parallel sides.

A parallelogram is a quadrilateral with both pairs
of opposite sides parallel.

A rhombus is a quadrilateral with 4 congruent
sides.

A pentagon is a 5-sided polygon.

A hexagon is a 6-sided polygon.

A heptagon is a 7-sided polygon.

An octagon is an 8-sided polygon.

A nonagon is a 9-sided polygon.

A decagon is a 10-sided polygon.

All students should

e Identify polygons with 10 or fewer sides in
everyday situations.

e Identify polygons with 10 or fewer sides in
multiple orientations (rotations, reflections,
and translations of the polygons).

The student will use problem solving, mathematical

communication, mathematical reasoning, connections and

representation to

Define and identify properties of polygons with 10 or
fewer sides.

Identify polygons by name with 10 or fewer sides in
multiple orientations (rotations, reflections, and
translations of the polygons)
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FOCUS 4-5 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 4

Students entering grades 4 and 5 have explored the concepts of chance and are able to determine possible outcomes of given events. Students have
utilized a variety of random generator tools, including random number generators (number cubes), spinners, and two-sided counters. In game
situations, students are able to predict whether the game is fair or not fair. Furthermore, students are able to identify events as likely or unlikely to

e engaging students in activities to enhance their understanding of fairness; and
e engaging students in activities #nbued that instill with a spirit of investigation and exploration and providing students with opportunities to use
manipulatives.

The focus of statistics instruction is to assist students with further development and investigation of data collection strategies. Students should

continue to focus on

e posing questions;

e collecting data and organizing this data into meaningful graphs, charts, and diagrams based on issues relating to real-wetld practical experiences;

o interpreting the data presented by these graphs;

e answering descriptive questions (“How many?” “How much?”’) from the data displays;

e identifying and justifying comparisons (“Which is the most? Which is the least?”” “Which is the same? Which is different?”’) about the
information,;

e comparing their initial predictions to the actual results; and

e writing a few sentences to communicate to others their analysis-and interpretation of the data.

Through a study of probability and statistics, students develop a real appreciation of data analysis methods as powerful means for decision making.
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STANDARD 4.13

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 4

4.13 The student will

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

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A spirit of investigation and experimentation
should permeate probability instruction, where
students are actively engaged in explorations and
have opportunities to use manipulatives.

e Probability is the chance of an event occurring.

e The probability of an event occurring is the ratio
of desired outcomes to the total number of
possible outcomes. If all the outcomes of an event
are equally likely to occur, the probability of the
event = number of favorable outcomes

total number of possible outcomes.

e The probability of an event occurring is
represented by a ratio between 0 and 1. An event
is “impossible” if it has a probability of 0 (e.g.,
the probability that the month of April will have
31 days). An event is “certain” if it has a
probability of 1 (e.g., the probability that the sun
will rise tomorrow morning).

e  When a probability experiment has very few
trials, the results can be misleading. The more
times an experiment is done, the closer the
experimental probability comes to the theoretical
probability (e.g., a coin lands heads up half of the
time).

e  Students should have opportunities to describe in
informal terms (i.e., impossible, unlikely, as likely
as unlikely, equally likely, likely, and certain) the
degree of likelihood of an event occurring.

All students should

Understand and apply basic concepts of
probability.

Describe events as likely or unlikely and discuss
the degree of likelihood, using the terms certain,
likely, equally likely, unlikely, and impossible.

Predict the likelihood of an outcome of a simple
event and test the prediction.

Understand that the measure of the probability of
an event can be represented by a number
between 0 and 1, inclusive.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections,
and representations to

e  Model and determine all possible outcomes of a given
simple event where there are no more than 42 24
possible outcomes, using a variety of manipulatives,
such as coins, number cubes, and spinners.

e  Conduct experiments to determine the probability of an
event occurring for a given number of trials (no more
than 42 25 trials), using manipulatives (e.g., the number
of times “heads” occurs when flipping a coin 10 times;
the chance that when the names of 12 classmates are
put in a shoebox, a name that begins with D will be
drawn).

e  Write the probability of a given simple event as a
fraction, where the total number of possible outcomes
is 42 24 or fewer.

e Identify the likelihood of an event occurring and relate
it to its fractional representation (e.g., impossible/0;

1
equally 1ikely/5 ; certain/1).

e  Set up a probability number line showing that a number
can be represented between 0 and 1, inclusively.

e Determine the outcome of an event that is least likely to
occur (less than half) or most likely to occur (greater
than half) when the number of possible outcomes is 24
or less.
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STANDARD 4.13 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 4

4.13 The student will
a) predict the likelihood of an outcome of a simple event; and
b) represent probability as a number between 0 and 1, inclusive.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

Activities should include real-Jife practical
examples.

e For any an event such as flipping a coin, the
equally likely things that can happen are called
outcomes. For example, there are two equally
likely outcomes when flipping a coin: the coin
can land heads up, or the coin can land tails up.

e For another event such as spinning a spinner that
is one-third red and two-thirds blue, the two

outcomes, red and blue, are not equally likely.
This is an unfair spinner (since it is not divided
equally), therefore, the outcomes are not equally

likely.
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STANDARD 4.14

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 4

4.14

The student will collect, organize, display, and interpret data from a variety of graphs.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Data analysis helps describe data, recognize
patterns or trends, and make predictions.

Investigations involving real-wetld practical data
should occur frequently, and data can be collected
through brief class surveys or through more
extended projects taking many days.

Students formulate questions, predict answers to
questions under investigation, collect and
represent initial data, and consider whether the
data answer the questions.

Line graphs are used to show how two continuous
variables are related. Line graphs are may be
used to show how one variable changes over time.
If this one variable is not continuous, then a
broken line is used. By looking at a single-line
graph, it can be determined whether the variable
is increasing, decreasing, or staying the same over
time.

—The values along the horizontal axis represent
continuous data on a given variable,
usually some measure of time (e.g., time in
years, months, or days). The data
presented on a line graph is referred to as
“continuous data,” as it represents data
collected over a continuous period of time.

—The values along the vertical axis are the
scale and represent the frequency with
which those values occur in the data set.
The values should represent equal
increments of multiples of whole numbers,
fractions, or decimals, depending upon the
data being collected. The scale should

All students should

e  Understand the difference between
representing categorical data and
representing numerical data.

e  Understand that line graphs show change
over time (numerical data).

e  Understand that bar graphs should be used to
compare counts of different categories
(categorical data).

e  Understand how data displayed in bar and
line graphs can be interpreted so that
informed decisions can be made.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Collect data, using, for example, observations,
measurement, surveys, scientific experiments, polls, or
questionnaires.

e Organize data into a chart or table.

e Construct and display data in bar graphs, labeling one axis
with equal whole number increments of 1 or more
(numerical data) (e.g., multiples of 5, 10, or 100) and the
other axis with categories related to the title of the graph
(categorical data) (e.g., swimming, fishing, boating, and
water skiing as the categories of “Favorite Summer
Sports™).

e Construct and display data in line graphs, labeling the
vertical axis with equal whole number increments of 1 or
more and the horizontal axis with continuous data
commonly related to time (e.g., hours, days, months, years,
and age). Line graphs will have no more than feur 10
identified points along a continuum for continuous data.
For example, growth charts showing age versus height
place age on the horizontal axis (e.g., 1 month, 2 months, 3
months, and 4 months).

o Title the given graph or identify the title in a given graph
and label the axes.

o  Analyze-information Interpret data from simple line and
bar graphs by describing the characteristics of the data and

the data as a whole (e.g., the category with the
greatest/least, categories with the same number of
responses, similarities and differences, the total number).
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STANDARD 4.14

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 4

4.14

The student will collect, organize, display, and interpret data from a variety of graphs.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

extend one increment above the greatest
recorded piece of data.

—Each axis should be labeled, and the graph

should be given a title.

—A line graph tells whether something has

increased, decreased, or stayed the same
with the passage of time. Statements
representing an analysis and interpretation
of the characteristics of the data in the
graph should be included (e.g., trends of
increase and/or decrease, and least and
greatest).

e Bar graphs should be used to compare counts of
different categories (categorical data). Using grid
paper ensures more accurate graphs.

— A bar graph uses parallel, horizontal or

vertical bars to represent counts for several
categories. One bar is used for each
category, with the length of the bar
representing the count for that category.

—There is space before, between, and after the

bars.

—The axis that displays the scale representing

the count for the categories should extend
one increment above the greatest recorded
piece of data. Fourth-grade students should
collect data that are recorded in increments
of whole numbers, usually multiples of 1,
2,5, 0r 10.

—Each axis should be labeled, and the graph

should be given a title.

—Statements representing an analysis and

interpretation of the characteristics of the
data in the graph (e.g., similarities and
differences, least and greatest, the

Data points will be limited to 20 30 and categories to 4 8.

Interpret the data to answer the question posed, and
compare the answer to the prediction (e.g., “The summer
sport preferred by most is swimming, which is what 1
predicted before collecting the data.”).

Write at least one sentence to describe the analysis and
interpretation of the data, identifying parts of the data that
have special characteristics, including categories with the
greatest, the least, or the same.
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STANDARD 4.14 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 4

4.14 The student will collect, organize, display, and interpret data from a variety of graphs.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

categories, and total number of responses)
should be written.
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FOCUS 4-5 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 4

Students entering grades 4 and 5 have had opportunities to identify patterns within the context of the school curriculum and in their daily lives, and
they can make predictions about them. They have had opportunities to use informal language to describe the changes within a pattern and to compare
two patterns. Students have also begun to work with the concept of a variable by describing mathematical relationships in open number sentences;

The focus of instruction is to help students develop a solid use of patterning as a problem solving tool. At this level, patterns are represented and
modeled in a variety of ways, including numeric, geometric, graphie; and algebraic formats. Students develop strategies for organizing information
more easily to understand various types of patterns and functional relationships. They analyze interpret the structure of patterns by exploring and
describing patterns that involve change, and they begin to generalize these patterns. By aralyzing interpreting mathematical situations and models,
students begin to represent these, using symbols and variables to write “rules” for patterns, to describe relationships and algebraic properties, and to
represent unknown quantities.
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STANDARD 4.15 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 4

4.15 The student will recognize, create, and extend numerical and geometric patterns.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Most patterning activities should involve some
form of concrete materials to make up a pattern.

e Students will identify and extend a wide variety
of patterns, including rhythmic, geometric,
graphic, numerical, and algebraic. The patterns
will include both growing and repeating patterns.

e Reproduction of a given pattern in a different
representation, using symbols and objects, lays
the foundation for writing the relationship
symbolically or algebraically.

e Tables of values should be analyzed for a pattern
to determine what-elementcomes-next the next
value.

All students should

e  Understand that patterns and functions can be
represented in many ways and described
using words, tables, graphs, and symbols.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Describe geometric and numerical patterns, using tables,
symbols, or words.

Create geometric and numerical patterns, using concrete
materials, number lines, tables, and words.

Extend geometric and numerical patterns, using concrete
materials, number lines, tables, and words.
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STANDARD 4.16 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 4

4.16 The student will

a) recognize and demonstrate the meaning of equality in an equation; and

b) investigate and describe the associative property for addition and multiplication.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Investigating arithmetic operations with whole
numbers helps students learn about several different
properties of arithmetic relationships. These
relationships remain true regardless of the numbers.

e  The commutative property for addition states that
changing the order of the addends does not affect
the sum (e.g., 4 + 3 =3 +4). Similarly, the
commutative property for multiplication states that
changing the order of the factors does not affect the
product (e.g.,2 x 3 =3 x 2).

e The associative property for addition states that the
sum stays the same when the grouping of addends is
changed [e.g., 15+ (35 + 16) = (15 + 35) + 16]. The
associative property for multiplication states that the
product stays the same when the grouping of factors
is changed [e.g., 6 x (3 x 5) = (6 x 3) x 5].

All students should

e  Understand that mathematical relationships
can be expressed using equations.

e  Understand that quantities on both sides of
an equation must be equal.

e  Understand that the associative property
for addition means you can change the
groupings of three or more addends

without changing the sum.

e Understand that the associative property
for multiplication means you can change
the groupings of three or more factors

without changing the product.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Recognize and demonstrate that the equals sign (=) relates
equivalent quantities in an equation.

e  Write numbersentenees an equation to represent
equivalent mathematical relationships (e.g., 4 x 3 =2 x 6).

o ldentify-numbersentenees Recognize and demonstrate that
shew-appropriate use of the equals sign in an equation.

e Investigate and describe the associative property for
additionas (6 +2) +3=6+ (2 + 3).

e Investigate and describe the associative property for
multiplicationas 3 x2)x4=3x(2x4).
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Virginia 2009 Mathematics Standards of Learning Curriculum Framework
Introduction

The 2009 Mathematics Standards of Learning Curriculum Framework is a companion document to the 2009 Mathematics Standards of Learning and
amplifies the Mathematics Standards of Learning by defining the content knowledge, skills, and understandings that are measured by the Standards
of Learning assessments. The Curriculum Framework provides additional guidance to school divisions and their teachers as they develop an
instructional program appropriate for their students. It assists teachers in their lesson planning by identifying essential understandings, defining
essential content knowledge, and describing the intellectual skills students need to use. This supplemental framework delineates in greater specificity
the content that all teachers should teach and all students should learn.

Each topic in the Mathematics Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the
Curriculum Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for
each standard. The Curriculum Framework is divided into three columns: Understanding the Standard; Essential Understandings; and Essential
Knowledge and Skills. The purpose of each column is explained below.

Essential Understandings
This section delineates the key concepts, ideas and mathematical relationships that all students should grasp to demonstrate an understanding of the
Standards of Learning. In Grades 6-8, these essential understandings are presented as questions to facilitate teacher planning.

Essential Knowledge and Skills

Each Standard is expanded in the Essential Knowledge and Skills column. What each student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is meant to be the key knowledge and skills
that define the standard.

Understanding the Standard
This section includes background information for the teacher (K-8). It contains content that may extend the teachers’ knowledge of the standard
beyond the current grade level. This section may also contain suggestions and resources that will help teachers plan lessons focusing on the standard.

The Curriculum Framework serves as a guide for SOL assessment development. Assessment items may not and should not be a verbatim reflection
of the information presented in the Curriculum Framework.



FOCUS 4-5 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 5

Mathematics instruction in grades 4 and 5 should continue to foster the development of number sense, especially with decimals and fractions.
Students with good number sense understand the meaning of numbers, develop multiple relationships and representations among numbers, and
recognize the relative magnitude of numbers. They should learn the relative effect of operating on whole numbers, fractions, and decimals and learn
how to use mathematical symbols and language to represent problem situations. Number and operation sense continues to be the cornerstone of the
curriculum.

The focus of instruction at grades 4 and 5 allows students to investigate and develop an understanding of number sense by modeling numbers, using
different representations (e.g., physical materials, diagrams, mathematical symbols, and word names). Students should develop strategies for reading,
writing, and judging the size of whole numbers, fractions, and decimals by comparing them, using a variety of models and benchmarks as referents

1
(e.g., 5 or 0.5). Students should apply their knowledge of number and number sense to investigate and solve problems.
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STANDARD 5.1

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 5

5.1

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

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The structure of the bBase-10 number system is
based upon a simple pattern of tens in which each
place is ten times the value of the place to its
right. This is known as a ten-to-one place value
relationship.

A decimal point separates the whole number
places from the places less than one. Place values
extend infinitely in two directions from a decimal
point. A number containing a decimal point is
called a decimal number or simply a decimal.

To read decimals,

—read the whole number to the left of the
decimal point, if there is one;

—read the decimal point as “and”;

—read the digits to the right of the decimal
point just as you would read a whole
number; and

—say the name of the place value of the digit in
the smallest place.

Decimals may be written in a variety of forms:
—Standard: 23.456
—Written: Twenty-three and four hundred fifty-
six thousandths
—Expanded: 2 x 10)+ (3 x 1)+ (4 x0.1) +
(5 x0.01) + (6 x 0.001)

To help students identify the ten-to-one place
value relationship for decimals through
thousandths, use bBase-10 manipulatives, such as
place value mats/charts, decimal squares, bBase-
10 blocks, and money.

Decimals can be rounded to the nearest whole
number, tenth or hundredth in situations when
exact numbers are not needed.

All students should

ecimal | e I write,
and-compare-decimals:

e  Understand that decimals are rounded in a
way that is similar to the way whole numbers
are rounded.

e  Understand that decimal numbers can be
rounded to an estimate when exact numbers
are not needed for the situation at hand.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

o Identifvtheol lyes & b digitin decimals throuel
thousandths:

. | decimmal | | o lihs £ .
weords-erplace-value format:

o Wiitedecimal l ] o ths 6 .
words-orfrom-deetnal-numbers-presented-orally-

e Round decimal numbers to the nearest whole number,
tenth or hundredth.
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STANDARD 5.1 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 5

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

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)

e A Strategies for rounding decimal numbers to the
nearest whole number, tenth and hundredth is are
as follows:

—Look one place to the right of the digit to
which you wish to round.

—If the digit is less than 5, leave the digit in the
rounding place as it is, and change the
digits to the right of the rounding place to
Zero.

—If the digit is 5 or greater, add 1 to the digit in
the rounding place and change the digits to
the right of the rounding place to zero.

3 L ’ s
ex g eeg
he rio] Eg]f fing o] & g.
e A procedure for comparing two decimals by
examining place value may include the
following:

—Line up the decimal numbers at their decimal
points.

—Beginning at the left, find the first place value
where the digits are different.

—Compare the digits in this place value to
determine which number is greater (or
which is less).

—Use the appropriate symbol > or < or the
words greater than or less than to compare
the numbers in the order in which they are
presented.

—If both numbers are the same, use the symbol
= or words equal to.

Two numbers can be compared by

examining place value and/or using a number

line.

—Create a number line that shows the decimal
that is to be rounded.
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STANDARD 5.1 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 5

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

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

(Background Information for Instructor Use Only)

e The position of the decimal will help children
conceptualize the number’s placement relative for
rounding. An example is to round 5.747 to the
nearest hundredth:

v

A

5.74 5.747 5.75
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STANDARD 5.2

STRAND: NUMBER AND NUMBER SENSE

5.2 The student will

a) recognize and name fractions in their equivalent decimal form and vice versa; and
b) compare and order fractions and decimals in a given set from least to greatest and greatest to least.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Students should recognize, name, and focus on
finding equivalent decimals of familiar fractions
such as halves, fourths, fifths, eighths, and tenths.

e Students should be able to determine equivalent
relationships between decimals and fractions with
denominators up to 12.

e To help students compare the value of two
decimals through thousandths, use manipulatives,
such as place value mats/charts, 10-by-10 grids,
decimal squares, bBase-10 blocks, meter sticks,
number lines, and money.

e Decimals and fractions represent the same
relationships; however, they are presented in two
different formats. Decimal numbers are another

All students should

e  Understand the relationship between

commenly-used fractions and their decimal

form and vice versa.

e  Understand that fractions and decimals can
be compared and ordered from least to
greatest and greatest to least.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Represent fractions (halves, fourths, fifths, eighths, and
tenths) in their equivalent decimal form and vice versa.

> > > >

Determine Recognize and name equivalent relationships
between decimals and fractions with denominators up to
12.

Order Compare and order from least to greatest and
greatest to least a given set of no more than five numbers
written as decimals, and-as fractions, and mixed numbers
with denominators of 12 or less.
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STANDARD 5.2 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 5

5.2 The student will

a) recognize and name fractions in their equivalent decimal form and vice versa; and
b) compare and order fractions and decimals in a given set from least to greatest and greatest to least.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

way of writing fractions. Base-10 models (e.g.,
10-by-10 grids, meter sticks, number lines,
decimal squares, money) concretely relate
fractions to decimals and vice versa.

Virginia Board of Education, 2009
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STANDARD 5.3

STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 5

5.3

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.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

A prime number is a natural number that has
exactly two different factors, one and the number
itself.

A composite number is a natural number that has
more than two different factors.

The number 1 is neither prime nor composite
because it has only one factor, itself.

The prime factorization of a number is a
representation of the number as the product of its
prime factors. For example, the prime
factorization of 18 is 2 x 3 x 3.

compeosite:

Prime or composite numbers can be represented
by rectangular models or rectangular arrays on
grid paper. A prime number can be represented by
only one rectangular array (e.g., 7 can ealy be
represented by a 7 x 1 and a 1 x 7). A composite
number can always be represented by more than
ene_two rectangular arrays (e.g., 9 can be
represented bya9 x 1,al1x9,0ra3 x3).

Divisibility rules are useful tools in identifying
prime and composite numbers.

Students should use manipulatives (e.g., Base-10
blocks, cubes, tiles, hundreds board, etc.) to
explore and categorize numbers into groups of
odd or even.

Students should use rules to categorize numbers

All students should

e Understand and use the unique characteristics
of certain sets of numbers, including prime,
composite, even, and odd numbers.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Identify which-numbers-are prime for numbers less than or
equal to 50.

Identify which-numbers-are composite for numbers less
than or equal to 50.

Explain orally and in writing why a number is prime or
composite.

Identify which numbers are even or odd.

Explain and demonstrate with manipulatives, pictorial
representations, oral language, or written language why a
number is even or odd.

Virginia Board of Education, 2009
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STANDARD 5.3 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 5

5.3 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.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

into groups of odd or even. Rules can include:

—  An odd number does not have 2 as a factor or
is not divisible by 2.

—  The sum of two even numbers is even.

—  The sum of two odd numbers is even.

—  The sum of an even and an odd is odd.

—  Even numbers have an even number or zero in

the ones place.
—  Odd numbers have an odd number in the ones

place.
— An even number has 2 as a factor or is

divisible by 2.

Virginia Board of Education, 2009
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FOCUS 4-5 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 5

Computation and estimation in grades 4 and 5 should focus on developing fluency in multiplication and division with whole numbers and should
begin to extend students’ understanding of these operations to working with fractions-and decimals. Instruction should focus on computation
activities that enable students to model, explain, and develop reasonable proficiency with basic facts and algorithms. These proficiencies are often
developed as a result of investigations and opportunities to develop algorithms. Additionally, opportunities to develop and use visual models,
benchmarks, and equivalents, to add and subtract with common fractions, and to develop computational procedures for the addition and subtraction
of decimals are a priority for instruction in these grades.

Students should develop an understanding of how whole numbers, fractions, and decimals are written and modeled; an understanding of the meaning
of multiplication and division, including multiple representations (e.g., multiplication as repeated addition or as an array); an ability not only to
identify but to use relationships between operations to solve problems (e.g., multiplication as the inverse of division); and the ability to use (not
identify) properties of operations to solve problems [e.g., 7 x 28 is equivalent to (7 x 20) + (7 x 8);er{F<30)—F><2)].

Students should develop computational estimation strategies based on an understanding of number concepts, properties, and relationships. Practice

: o . . . : 2 1
should include estimation of sums and differences of common fractions and decimals, using benchmarks (e.g., 3 t3 must be less than 1 because

both fractions are less than 5 ). Using estimation, students should develop strategies to recognize the reasonableness of their computations.

Additionally, students should enhance their ability to select an appropriate problem solving method from among estimation, mental mathematics,
paper-and-pencil algorithms, and the use of calculators and computers. With activities that challenge students to use this knowledge and these skills
to solve problems in many contexts, students develop the foundation to ensure success and achievement in higher mathematics.

Virginia Board of Education, 2009 Grade 5 — Page 9



STANDARD 5.5

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 5

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.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

An example of an approach to solving problems
is Polya’s four-step plan:

—Understand: Retell the problem; read it twice;
take notes; study the charts or diagrams;
look up words and symbols that are new.

—Plan: Decide what operation(s) to use and
what sequence of steps to use to solve the
problem.

—Solve: Follow the plan and work accurately.
If the first attempt doesn’t work, try
another plan.

—Look back: Does the answer make sense?

Estimation gives a rough idea of an amount.
Strategies such as front-end, rounding, and mental
computation may be used to estimate addition,
subtraction, multiplication, and division of whole
numbers.

Examples of problems to be solved by using
estimation strategies are encountered in shopping
for groceries, buying school supplies, budgeting
allowance, and sharing the cost of a pizza or the
prize money from a contest.

Estimation can be used to check the
reasonableness of the results.

All students should

e  Understand the meaning of mathematical
operations and how these operations relate to
one another when creating and solving
single-step and multistep word problems.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Select appropriate methods and tools from among paper
and pencil, estimation, mental computation, and
calculators according to the context and nature of the
computation in order to compute with whole numbers.

e Create single-step and multistep problems involving the
operations of addition, subtraction, multiplication, and/ex
division with and without remainders of whole numbers,
using real-life practical situations.

e Estimate the sum, difference, product, and quotient of
whole number computations.

e Solve single-step and multistep problems involving
addition, subtraction, multiplication, and division with
and without remainders of whole numbers, using paper
and pencil, mental computation, and calculators in which

—sums, differences, and products will not exceed five
digits;

—multipliers will not exceed two digits;

—divisors will not exceed two digits; or

—dividends will not exceed four digits.

e Use two or more operational steps to solve a multistep
problem. Operations can be the same or different.

Virginia Board of Education, 2009
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STANDARD 5.5

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 5

5.5 The student will

a) find the sum, difference, product, and quotient of two numbers expressed as decimals through thousandths (divisors with

only one nonzero digit); and

b) create and solve single-step and multistep practical problems involving decimals.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Addition and subtraction with of decimals may be

All students should

investigated using a variety of models (e.g., 10-

by-10 grids, number lines, money). *

e Decimal computation uses similar procedures as
those developed for whole number computation
and applies them to decimal place values, giving
careful attention to the placement of the decimal
point in the solution.

e  Multiplication of decimals follows the same
procedure as multiplication of whole numbers.
The only difference is that a decimal point must
be correctly placed in the product giving careful
attention to the placement of the decimal point in
the solution.

e  The product of decimals is dependent upon the
two factors being multiplied.

e In cases where an exact product is not required,
the product of decimals can be estimated using
strategies for multiplying whole numbers, such as
front-end and compatible numbers, or rounding.
In each case, the student needs to determine
where to place the decimal point to ensure that the
product is reasonable.

e Division is the operation of making equal groups

Use similar procedures as those developed
for whole number computation and apply
them to decimal place values, giving careful
attention to the placement of the decimal
point in the solution.

Select appropriate methods and tools from
among paper and pencil, estimation, mental
computation, and calculators according to the
context and nature of the computation in
order to compute with decimal numbers.

Understand the various meanings of division
and its effect on whole numbers.

Understand various representations of
division, i.e.,

dividend + divisor = quotient
quotient
divisor )dividend
dividend

divisor — quotient.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Determine an appropriate method of calculation to find the
sum, difference, and product of two numbers expressed as
decimals through thousandths, selecting from among paper
and pencil, estimation, mental computation, and
calculators.

Estimate to find the number that is closest to the sum,
difference, and product of two numbers expressed as
decimals through thousandths.

Find the sum, difference, and product of two numbers
expressed as decimals through thousandths, using paper
and pencil.

Find the sum, difference, and product of two numbers
expressed as decimals through thousandths, using mental
computation.

Find the sum, difference, and product of two numbers
expressed as decimals through thousandths, using
calculators.

Use estimation to check the reasonableness of a sum,
difference, and product.

Create and solve single-step and multistep problems.

A multistep problem needs to incorporate two or more
operational steps (operations can be the same or different).

Determine the quotient, given a dividend expressed as a
decimal through thousandths (and no annexing adding of

Virginia Board of Education, 2009
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STANDARD 5.5 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 5

5.5 The student will

a) find the sum, difference, product, and quotient of two numbers expressed as decimals through thousandths (divisors with

only one nonzero digit); and

b) create and solve single-step and multistep practical problems involving decimals.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

or shares. When the original amount and the
number of shares are known, divide to find the
size of each share. When the original amount and
the size of each share are known, divide to find
the number of shares. Both situations may be
modeled with bBase-10 manipulatives.

e  The fair-share concept of decimal division can be
modeled, using manipulatives (e.g., bBase-10
blocks).

e Division of with decimals is performed the same
way as division of whole numbers. The only
difference is the placement of the decimal point in
the quotient.

e The quotient can be estimated, given a dividend
expressed as a decimal through thousandths (and
no annexing of adding of zeros to the dividend
during the division process) and a single-digit
divisor.

e Estimation can be used to check the
reasonableness of a quotient.

e Division is the inverse of multiplication;
therefore, multiplication and division are inverse
operations.

e Terms used in division are dividend, divisor, and
quotient.
dividend + divisor = quotient
quotient

divisor Ydividend

e  There are a variety of algorithms for division such

single-digit divisor. All-dividends should be-evenly
L o

zeros to the dividend during the division process) and a
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STANDARD 5.5 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 5

5.5 The student will

a) find the sum, difference, product, and quotient of two numbers expressed as decimals through thousandths (divisors with
only one nonzero digit); and

b) create and solve single-step and multistep practical problems involving decimals.

UNDERSTANDING THE STANDARD ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)

as repeated multiplication and subtraction.
Experience with these algorithms may enhance

understanding of the traditional long division
algorithm.

e A multistep problem needs to incorporate no
more than two operational steps (operations can
be same or different).
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STANDARD 5.6

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 5

5.6

numbers and express answers in simplest form.

The student will solve single-step and multistep practical problems involving addition and subtraction with fractions and mixed

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

A fraction can be expressed in simplest form
(simplest equivalent fraction) by dividing the
numerator and denominator by their greatest
common factor.

A fraction is in simplest form when its numerator
and denominator have no common factors other
than 1.

Fractions having like denominators means the
same as fractions having common denominators.

Equivalent fractions name the same amount. To
find equivalent fractions, multiply or divide the
numerator and denominator by the same nonzero
number.

Addition and subtraction with fractions and
mixed numbers can be modeled using a variety of
concrete materials and pictorial representations as
well as paper and pencil.

To add, subtract, and compare fractions and
mixed numbers, it often helps to find the least
common denominator. The least common
denominator (LCD) of two or more fractions is
the least common multiple (LCM) of the
denominators.

To add or subtract with fractions having the same
or like denominators, add or subtract the
numerators and write in simplest form.

To add or subtract with fractions that do not have
the same denominator, first find equivalent
fractions with the least common denominator.
Then add or subtract and write the answer in
simplest form.

All students should

e Develop and use strategies to estimate and
compute addition and subtraction of
fractions.

e  Understand the concept of least common
multiple and least common denominator as
they are important when adding and
subtracting fractions.

e  Understand that a fraction is in simplest form
when its numerator and denominator have no
common factors other than 1.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Add-and-subtraet Solve single-step and multistep practical
problems involving addition and subtraction with fractions
having like and unlike denominators. Denominators should
be limited to 12 or less, and answers should be expressed
in simplest form.

Add-and-subtraet Solve single-step and multistep practical
problems involving addition and subtraction with mixed
numbers having like and unlike denominators, with and
without regrouping. Denominators should be limited to 12
or less, and answers should be expressed in simplest form.

Use estimation to check the reasonableness of a sum or
difference.
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STANDARD 5.6 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 5

5.6 The student will solve single-step and multistep practical problems involving addition and subtraction with fractions and mixed
numbers and express answers in simplest form.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e A mixed number has two parts: a whole number
and a fraction.

e To add or subtract with mixed numbers, students
may use a number line, draw a picture, rewrite
fractions with like denominators, or rewrite mixed
numbers as fractions.
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STANDARD 5.7 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 5

5.7 The student will evaluate whole number numerical expressions, using the order of operations limited to parentheses, addition,
subtraction, multiplication, and division.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e An expression, like a phrase, has no equal sign. All students should The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and

e Expressions are simplified by using the order of | ®  Understand that the order of operations representations to

operations. describes the order to use to simplify
) ) expressions containing more than one e Simplify expressions by using the order of operations in a
* The order of operations d.eﬁnes the computation operation. demonstrated step-by-step approach.
order to follow in simplifying an expression.
. . o  Selectappropriate-strategies-and-toolsto ¢ Find the value of numerical expressions, using the order of
e The order of operations is as follows: nplif ons- operations; | ! ; ! : !

—First, complete all operations within grouping . s : '

X Exponentsure hmiedto-posttivevalresFractonsare
symbols. If there are grouping symbols

mt r limited-to-havine denomi f 12 or loss Decimal
within other grouping symbols, do the

innermost operation first.
—Second, evaluate all exponential expressions. e Given an expression involving more than one operation,
—Third, multiply and/or divide in order from describe which operation is completed first, which is
left to right. second, etc.
—Fourth, add and/or subtract in order from left
to right.
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FOCUS 4-5 STRAND: MEASUREMENT GRADE LEVEL 5

Students in grades 4 and 5 should be actively involved in measurement activities that require a dynamic interaction among students and their
environment. Students can see the usefulness of measurement if classroom experiences focus on measuring objects and estimating measurements.
Textbook experiences cannot substitute for activities that utilize measurement to answer questions about real problems.

The approximate nature of measurement deserves repeated attention at this level. It is 1mp0rtant to begin to estabhsh some benchmarks by which to
estimate or Judge the 51ze of objects. The-inten : : hem : : ’

Students use standard and nonstandard, age-appropriate tools to measure objects. Students also use age-appropriate language of mathematics to
verbalize the measurements of length, weight/mass, liquid volume, area, temperature, and time.

The focus of instruction should be an active exploration of the real world in order to apply concepts from the two systems of measurement (metric
and U.S. Customary), to measure perimeter, weight/mass, liquid volume/capacity, area, temperature, and time. Students continue to enhance their
understanding of measurement by using appropriate tools such as rulers, balances, clocks, and thermometers. The process of measuring is identical
for any attribute (i.e., length, weight/mass, liquid volume/capacity, area): choose a unit, compare that unit to the object, and report the number of
units.
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STANDARD 5.8

STRAND: MEASUREMENT

GRADE LEVEL 5

5.8

The student will

a) find perimeter, area, and volume in standard units of measure;

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 situation;

¢) identify equivalent measurements within the metric system;

d) estimate and then measure to solve problems, using U.S. Customary and metric units; and

e) choose an appropriate unit of measure for a given situation involving measurement using U.S. Customary and metric units.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Perimeter is the distance around an object. Itis a
measure of length. Area is the number of square
units needed to cover a surface. Volume is a
measure of capacity.

To find the perimeter of any polygon, add the
lengths of the sides.

Students should label the perimeter or area with
the appropriate unit of linear or square measure.

Area is the number of square units needed to
cover a surface or figure.

Students should investigate, using manipulatives,
to discover the formulas for the area of a square,
rectangle, and right triangle; and volume of a
rectangular solid.
—Area of a rectangle = Length x Width
—Area of a square = Side x Side

1
—Area of a right triangle = ) Base x Height

—Volume of a rectangular solid = Length x
Width x Height

All students should

e  Understand the concepts of perimeter, and
area, and volume.

e  Understand and use appropriate units of
measure for perimeter, and-area, and volume.

e  Understand the difference between using
perimeter, area, and volume in a given
situation.

e  Understand how to select a measuring device
and unit of measure to solve problems
involving measurement.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Determine the perimeter of a polygon, with or without
diagrams, when
—the lengths of all sides of a polygon that is not a
rectangle or a square are given;
—the length and width of a rectangle are given; or
—the length of a side of a square is given.

Estimate and determine the perimeter of a polygon, and
area of a square, rectangle, and right triangle following the
parameters listed above, using only whole number
measurements given in metric or U.S. Customary units,
and record the solution with the appropriate unit of
measure (e.g., 24 square inches).

Estimate and determine the area of a square, with or
without diagrams, when the length of a side is given.

Estimate and determine the area of a rectangle, with or
without diagrams, when the length and width are given.

Estimate and determine the area of a right triangle, with or
without diagrams, when the base and the height are given.

Differentiate between among the concepts of area,
perimeter, and volume.
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STANDARD 5.8

STRAND: MEASUREMENT

GRADE LEVEL 5

5.8 The student will

a) find perimeter, area, and volume in standard units of measure;

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 situation;

¢) identify equivalent measurements within the metric system;

d) estimate and then measure to solve problems, using U.S. Customary and metric units; and

e) choose an appropriate unit of measure for a given situation involving measurement using U.S. Customary and metric units.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Length is the distance along a line or figure from
one point to another.

e U.S. Customary units for measurement of length
include inches, feet, yards, and miles. Appropriate
measuring devices include rulers, yardsticks, and
tape measures. Metric units for measurement of
length include millimeters, centimeters, meters,
and kilometers. Appropriate measuring devices
include centimeter rulers, meter sticks, and tapes.

e  When measuring with U.S. Customary units,
students should be able to measure to the nearest

1 11
part of an inch (5 Ry ), foot, or yard;--ermile.

e  Weight and mass are different. Mass is the
amount of matter in an object. Weight is
determined by the pull of gravity on the mass of
an object. The mass of an object remains the same
regardless of its location. The weight that an
object changes is dependent on the gravitational
pull at its location. In everyday life, most people
are actually interested in determining an object’s
mass, although they use the term weight (e.g.,
“How much does it weigh?” versus “What is its
mass?”).

e Appropriate measuring devices to measure mass
in U.S. Customary units (ounces, pounds) and
metric units (grams, kilograms) are balances.

Describe real-life practical situations where area,
perimeter, and volume are appropriate measures to use,
and justify their choices orally or in writing.

Identify whether the application of the concept of
perimeter, area, or volume is appropriate for a given
situation.

Develop a procedure for finding the volume of a
rectangular solid.

Determine the volume of a rectangular solid using
manipulatives (e.g., cubes) or pictorial representations.

Solve problems involving measurement by selecting an
appropriate measuring device and a U.S. Customary or
metric unit of measure for the following:

111
—length: part of an inch (5 408 ), inches, feet, yards,

miles; millimeters, centimeters, meters, and
kilometers;

—weight: ounces, pounds, and tons;

—mass: grams and kilograms;

—liquid volume: cups, pints, quarts, gallons, milliliters,
and liters;

—area: square units; and

—temperature: Celsius and Fahrenheit units.

Estimate the conversion of Celsius and Fahrenheit units
relative to familiar situations:

—Water freezes at 0°C and 32°F.

—Water boils at 100°C and 212°F.
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STANDARD 5.8

STRAND: MEASUREMENT

GRADE LEVEL 5

5.8

The student will

a) find perimeter, area, and volume in standard units of measure;

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 situation;

¢) identify equivalent measurements within the metric system;

d) estimate and then measure to solve problems, using U.S. Customary and metric units; and

e) choose an appropriate unit of measure for a given situation involving measurement using U.S. Customary and metric units.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

U.S. Customary units to measure liquid volume
(capacity) include cups, pints, quarts, and gallons.
Metric units to measure liquid volume (capacity)
include milliliters and liters.

Temperature is measured using a thermometer.
The U.S. Customary unit of measure is degrees
Fahrenheit; the metric unit of measure is degrees
Celsius.

Practical experience measuring familiar objects
helps students establish benchmarks and
facilitates students’ ability to use the units of
measure to make estimates.

—Normal body temperature is about 37°C and 98.6°F.
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STANDARD 5.9

STRAND: MEASUREMENT

GRADE LEVEL 5

5.9

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

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A circle is a set of points on a flat surface (plane)
with every point equidistant from a given point
called the center.

e A chord is a line segment connecting any two
points on a circle. Students will benefit from
understanding that a chord goes from one side of
the circle to the other, but does not need to pass
through the center.

e A diameter is a chord that goes through the center
of a circle. The diameter is two times the radius.
A radius is a segment from the center of a circle
to any point on the circle. Two radii end-to-end
form a diameter of a circle.

e Circumference is the distance around or perimeter
of a circle. The circumference is about 3 times

larger than the diameter of a circle.

All students should
o ldentify-thepartsofaecirele:

e Understand that a diameter is a line segment
that goes through the center of the circle.

e  Understand the relationship between the
measures of diameter and radius and the
relationship between the measures of radius
and circumference.

e Understand that a radius is a line segment
that extends between the center and the
circumference of the circle.

e  Understand that a chord is a line segment that
extends between any two unique points of a
circle. The diameter is also a special chord
that goes through the center of a circle.

e  Understand that the circumference is the
distance around the circle. Perimeter is the
measure of the circumference.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Identify and describe the diameter, radius, chord, and
circumference of a circle.

Describe the relationship between
—diameter and radius;-and,
—diameter and chord; and
—radius and circumference.

The length of the diameter of a circle is twice the length of
the radius.
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STANDARD 5.10 STRAND: MEASUREMENT GRADE LEVEL 5

5.10 The student will determine an amount of elapsed time in hours and minutes within a 24-hour period.

UNDERSTANDING THE STANDARD

. ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
e Elapsed time is the amount of time that has All students should The student will use problem solving, mathematical
- mes. . ication, h ical ing, ions,
passed between two given times e Understand that elapsed time can be found by communlca'tlon mathematical reasoning, connections, and
. . . - . - representations to

e FElapsed time can be found by counting on from counting on from the beginning time to the

the beginning time to the finishing time. finishing time. e Determine elapsed time in hours and minutes within a 24-

—Count the number of whole hours between hour period.

the beginning time and the finishing time.

—Count the remaining minutes.

—Add the hours and minutes. For example, to
find the elapsed time between 10:15 a.m.
and 1:25 p.m., count on as follows:

—  from 10:15 a.m. to 1:15 p.m., count 3
hours;

—  from 1:15 p.m. to 1:25 p.m., count 10
minutes; and then

— add 3 hours to 10 minutes to find the total
elapsed time of 3 hours and 10 minutes.
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STANDARD 5.11

STRAND: MEASUREMENT

GRADE LEVEL 5

5.11

The student will measure right, acute, obtuse, and straight angles.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Angles are measured in degrees. There are up to

1
360 degrees in an angle. A degree is 360 ofa

complete rotation of a full circle. There are 360
degrees in a circle.

e To measure the number of degrees in an angle,
use a protractor or an angle ruler.

e A right angle measures exactly 90°.
e An acute angle measures less than 90°.

e An obtuse angle measures greater than 90° but
less than 180°.

e A straight angle measures exactly 180°.

e Before measuring an angle, students should first
compare it to a right angle to determine whether
the measure of the angle is less than or greater
than 90°.

e  Students should understand how to work with a
protractor or angle ruler as well as available
computer software to measure and draw angles
and triangles.

. e triancle] » o,

s An-obtusetrimnele hus-onceobtuseuneleandtwo
acute-angles:

All students should

e  Understand how to measure and-draw acute,
right, and-obtuse, and straight angles.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Identify the appropriate tools (e.g., protractor and
straightedge or angle ruler as well as available software)
used to measure and draw angles and triangles.

> 5 >

teels:

e Maeasure right, acute, straight, and obtuse angles, using
appropriate tools, and identify their measures in degrees.

> 5> 5

degrees-
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FOCUS 4-5 STRAND: GEOMETRY GRADE LEVEL 5

The study of geometry helps students represent and make sense of the world. At the fourth- and fifth-grade levels, reasoning skills typically grow
rapidly, and these skills enable students to investigate geometric problems of increasing complexity and to study how geometric terms relate to
geometric properties. Students develop knowledge about how geometric shapes figures relate to each other and begin to use mathematical reasoning
to analyze and justify properties and relationships among shapes figures.

Students discover these relationships by constructing, drawing, measuring, comparing, and classifying geometric shapes figures. Investigations
should include explorations with everyday objects and other physical materials. Exercises that ask students to visualize, draw, and compare shapes
ﬁgure w111 help them not only to develop an understandrng of the relatlonshlps but to develop their spatial sense as well. Diseussing-ideas;

: : ~ 3 : ats: In the process, definitions become meaningful,
relatlonshlps among ﬁgures are understood, and students are prepared to use these 1deas to develop informal arguments.

Students investigate, identify, and draw representations and describe the relationships between and among points, lines, line segments, rays, and
angles. Students apply generalizations about lines, angles, and triangles to develop understandrng about congruence other lines such as parallel and
perpendicular ones, and classifications of triangles. Studen s DO Set 3 :

Sirst quadrant.

The van Hiele theory of geometric understanding describes how students learn geometry and provides a framework for structuring student
experiences that should lead to conceptual growth and understanding.

e Level 0: Pre-recognition. Geometric figures are not recognized. For example, students cannot differentiate between three-sided and four-sided
polygons.
e Level 1: Visualization. Geometric figures are recognized as entities, without any awareness of parts of figures or relationships between

components of a figure. Students should recognize and name figures and distinguish a given figure from others that look somewhat the same.
(This is the expected level of student performance during grades K and 1.)

e Level 2: Analysis. Properties are perceived but are isolated and unrelated. Students should recognize and name properties of geometric figures.
(Students are expected to transition to this level during grades 2 and 3.)

e Level 3: Abstraction. Definitions are meaningful, with relationships being perceived between properties and between figures. Logical
implications and class inclusions are understood, but the role and significance of deduction is not understood. (Students should transition to this
level during grades 5 and 6 and fully attain it before taking Algebra.)
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STANDARD 5.12

STRAND: GEOMETRY

GRADE LEVEL 5

5.12 The student will classify
a) angles as right, acute, obtuse, or straight; and
b) triangles as right, acute, obtuse, equilateral, scalene, or isosceles.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

A right angle is-an-angle-that forms-a-square
eorner—A-right angle measures exactly 90°.
Anacute-angle-forms-an-angleJess-than-aright
angle- An acute angle measures greater than 0°
but less than 90°.

An-obtuse-angle-forms-an-angle greater-than-a
right-angle: An obtuse angle measures greater

than 90° but less than 180°.

A straight angle forms an angle that measures
exactly 180°.

A right triangle has one right angle.
An obtuse triangle has one obtuse angle.

An acute triangle has three acute angles (or no
angle measuring 90° or greater).

A scalene triangle has no congruent sides.

An isosceles triangle has two congruent sides.

To facilitate the exploration of relationships, ask
students whether a right triangle can have an
obtuse angle. Why or why not? Can an obtuse
triangle have more than one obtuse angle? Why
or why not? What type of angles are the two
angles other than the right angle in a right
triangle? What type of angles are the two angles
other than the obtuse angle in an obtuse triangle?

All students should

Understand that triangles angles can be
classified by the-measures-of theirangles: as

right, acute, obtuse, or straight according to
their measures.

Understand how-to-identify that a triangle can

be classified as either aeute; right, acute, or
obtuse according to the measure of its largest

angle.
Understand that a triangle can be classified as

equilateral, scalene, or isosceles according to
the number of sides with equal length.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e Classify angles as right, acute, straight, and or obtuse.
e Classify triangles as right, acute, and or obtuse.

e (lassify triangles as equilateral, scalene, or isosceles.
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STANDARD 5.13 STRAND: GEOMETRY GRADE LEVEL 5

5.13 The student, using plane figures (square, rectangle, triangle, parallelogram, rhombus, and trapezoid), will
a) develop definitions of these plane figures; and
b) investigate and describe the results of combining and subdividing plane figures.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e A triangle is a polygon with three sides. Triangles All students should The student will use problem solving, mathematical
may be classified according to the measure of communication, mathematical reasoning, connections and

their angles, i.e., right, acute, or obtuse. Triangles * . representation to
may also be classified according to the measure b ) f & . . . . . Develo
of their sides, i.e., scalene (no sides congruent), P

definitions for squares, rectangles, triangles,

isosceles (at least two sides congruent) and e Understand that simple plane figures can be aralleloerams. thombikites and trapezoids
equilateral (all sides congruent). combined to make more complicated figures P BLats, ’ P :
. . . . and that complicated figures can be . i i ; ady ;
e A quadrilateral is a polygon with four sides. subdivided into simple plane figures. el thombiki I ds.
e A parallelogram is a quadrilateral in which both .
pairs of opposite sides are parallel. Properties of a S ’ 1 ’
parallelogram include the following: paralielograms; thombirkites-and-trapezoids-

— A diagonal (a segment that connects two o  ldentifycongruent non-congruent-and similar figures.
vertices of a polygon but is not a side) ) ) ) o
divides the parallelogram into two . Mgajtq_apd Deseribe describe the results of combining
congruent triangles. and subdividing shapes plane figures.

—The opposite sides of a parallelogram are o Identify-and deseribea line of symmetry.
congruent.

—The opposite angles of a parallelogram are *  Recognize-the-images-of figuresresulting from geometrie
congruent. transtormationssuchastranslation;reflection;orrotation:

—The diagonals of a parallelogram bisect each
other.

e A rectangle is a parallelogram with four right
angles. Since a rectangle is a parallelogram, a
rectangle has the same properties as those of a
parallelogram.

e A square is a rectangle with four congruent sides.
Since a square is a rectangle, a square has all the
properties of a rectangle and of a parallelogram.

e A rhombus is a parallelogram with four congruent
sides. Opposite angles of a rhombus are
congruent. Since a rhombus is a parallelogram,
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STANDARD 5.13

STRAND: GEOMETRY

GRADE LEVEL 5

5.13 The student, using plane figures (square, rectangle, triangle, parallelogram, rhombus, and trapezoid), will
a) develop definitions of these plane figures; and
b) investigate and describe the results of combining and subdividing plane figures.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

the rhombus has all the properties of a
parallelogram.

e A trapezoid is a quadrilateral with exactly one
pair of parallel sides. The parallel sides are called
bases, and the nonparallel sides are called legs. If
the legs have the same length, then the trapezoid
is an isosceles trapezoid.

i l des. f
e  Two or more figures can be combined to form a

new shape figure. Students should be able to
identify the figures that have been combined.

e  The region of A a polygon may be subdivided
into two or more regions that represent figures.
Students should understand how to divide the
region of a polygon into familiar figures.
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FOCUS 4-5 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 5

Students entering grades 4 and 5 have explored the concepts of chance and are able to determine possible outcomes of given events. Students have
utilized a variety of random generator tools, including random number generators (number cubes), spinners, and two-sided counters. In game
situations, students are able to predict whether the game is fair or not fair. Furthermore, students are able to identify events as likely or unlikely to

e engaging students in activities to enhance their understanding of fairness; and
e engaging students in activities #nbued that instill with a spirit of investigation and exploration and providing students with opportunities to use
manipulatives.

The focus of statistics instruction is to assist students with further development and investigation of data collection strategies. Students should

continue to focus on

e posing questions;

e collecting data and organizing this data into meaningful graphs, charts, and diagrams based on issues relating to real-wetld practical experiences;

o interpreting the data presented by these graphs;

e answering descriptive questions (“How many?” “How much?”’) from the data displays;

e identifying and justifying comparisons (“Which is the most? Which is the least?”” “Which is the same? Which is different?”’) about the
information,;

e comparing their initial predictions to the actual results; and

e writing a few sentences to communicate to others their analysis-and interpretation of the data.

Through a study of probability and statistics, students develop a real appreciation of data analysis methods as powerful means for decision making.
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STANDARD 5.14

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 5

5.14

The student will make predictions and determine the probability of an outcome by constructing a sample space.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Probability is the chance of an event occurring.

The probability of an event occurring is the ratio of
desired outcomes to the total number of possible
outcomes. If all the outcomes of an event are equally
likely to occur, the probability of the event =
number of favorable outcomes
total number of possible outcomes.

The probability of an event occurring is represented by a
ratio between 0 and 1. An event is “impossible” if it has
a probability of 0 (e.g., the probability that the month of
April will have 31 days). An event is “certain” if it has a
probability of 1 (e.g., the probability that the sun will
rise tomorrow morning).

When a probability experiment has very few trials, the
results can be misleading. The more times an experiment
is done, the closer the experimental probability comes to
the theoretical probability (e.g., a coin lands heads up
half of the time).

Students should have opportunities to describe in
informal terms (i.e., impossible, unlikely, as likely as
unlikely, equally likely, likely, and certain) the degree of
likelihood of an event occurring. Activities should
include real-Jife practical examples.

For any event such as flipping a coin, the equally likely
things that can happen are called outcomes. For
example, there are two equally likely outcomes when
flipping a coin: the coin can land heads up, or the coin
can land tails up.

A sample space represents all possible outcomes of an
experiment. The sample space may be organized in a
hist, chart; or tree diagram.

Tree diagrams are-drawn-te show all efthe possible

All students should

e  Understand and-apply that the basic concepts
of probability can be applied to make
predictions of outcomes of simple
experiments.

e  Understand that a sample space represents all
possible outcomes of an experiment.

e  Und | that il ¢ the likelihood

ofan-event-can-berepresented-by-anumber
from-O-tet

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Construct a sample space, using a tree diagram to

identify all possible outcomes of a single event an
outcome.

e Construct a sample space, using a list or chart to

represent all possible outcomes of a single event.

e  Determine Predict and determine the probability of

a-single-event an outcome by constructing a sample
space. The sample space whenthe will have a total
number of 12 or less possible outcomes-is+2-of
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STANDARD 5.14 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 5

5.14 The student will make predictions and determine the probability of an outcome by constructing a sample space.

UNDERSTANDING THE STANDARD
(Background Information for Instructor Use Only)
combinatiens-(outcomes) in a sample space. The
Fundamental eCounting pPrinciple tels describes how
to find the number of outcomes when there-is-mere-than
one-way-to-put-things-tegether are multiple choices. For
example, how many different outfit combinations can
you make from 2 shirts (red and blue) and 3 pants
(black, white, khaki)? The sample space displayed in a
tree diagram would show that there are 2 x 3 =6
(eountingprineiple Fundamental Counting Principle)
outfit combinations: red-black; red-white; red-khaki;
blue-black; blue-white; blue-khaki).

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e A spinner with eight equal-sized sections is equally
likely to land on any one of the sections, three of which
are red, three green, and two yellow. Have students write
a problem statement involving probability, such as,
“What is the probability that the spinner will land on
green?”’
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STANDARD 5.15

STRAND: PROBABILITY AND STATISTICS

5.15
and line graphs.

The student, given a problem situation, will collect, organize, and interpret data in a variety of forms, using stem-and-leaf plots

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e The emphasis in all work with statistics should be
on the analysis and the communication of the
analysis, rather than on a single correct answer.
Data analysis should include opportunities to
describe the data, recognize patterns or trends,
and make predictions.

e  Statistical investigations should be active, with
students formulating questions about something
in their environment and finding quantitative
ways to answer the questions.

e Investigations can be brief class surveys or more
extended projects taking many days.

e Through experiences displaying data in a variety
of graphical representations, students learn to
select an appropriate representation.

should-have-atitle:

All students should

e Understand how to interpret prepese-anéd

jostify-conclusions-and predietions-thatare
based-on displays-of collected and organized
data.

e  Understand that bargraphs-compare

eategorieal-data; stem-and-leaf plots list data

in a meaningful array; and line graphs show
changes over time.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Collect data, using observations (e.g., weather),
measurement (e.g., shoe sizes), surveys (e.g., faverite
television-shows hours watching television ), or
experiments (e.g., plant growth).

Organize the data into a chart or table.

Display data in line graphs;bargraphs; and stem-and-leaf
plots.

Construct line graphs, labeling the vertical axis with equal
whole number, decimal, or fractional increments and the
horizontal axis with continuous data commonly related to
time (e.g., hours, days, months, years, and age). Line
graphs will have no more than six identified points along a
continuum for continuous data (e.g., the decades: 1950s,
1960s, 1970s, 1980s, 1990s, and 2000s).

Construct a stem-and-leaf plot to organize and display
data, where the stem is listed in ascending order and the
leaves are in ascending order, with or without commas
between leaves.

Title the given graph or identify the title.
Interpret the data te-compare-the-answerto-the predietion

in a variety of forms (e.g., orally or in written form.)
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STANDARD 5.15 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 5

5.15 The student, given a problem situation, will collect, organize, and interpret data in a variety of forms, using stem-and-leaf plots
and line graphs.

UNDERSTANDING THE STANDARD | pqqpNTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)
—Statementsrepresenting-an-analysis-and . . . .
. ; £ the l - £l o Write-afew sentences-to-deseribe-the-interpretation-of the
] o _similarit 1 difh data-
mode—andeastandorestestnthe oraph
should-be-included:

e Line graphs are used to show how two continuous
variables are related. Line graphs are may be
used to show how one variable changes over time.
If one variable is not continuous, then a broken
line is used. By looking at a single-line graph, it
can be determined whether the variable is
increasing, decreasing, or staying the same over
time.

—The values along the horizontal axis represent
continuous data on a given variable,
usually some measure of time (e.g., time in
years, months, or days). The data
presented on a line graph is referred to as
“continuous data” because it represents
data collected over a continuous period of
time.

—The values along the vertical axis are the
scale and represent the frequency with
which those values occur in the data set.
The values should represent equal
increments of multiples of whole numbers,
fractions, or decimals depending upon the
data being collected. The scale should
extend one increment above the greatest
recorded piece of data.

—Each axis should be labeled and the graph
should have a title.

—A line graph tells whether something has
increased, decreased, or stayed the same
with the passage of time. Statements
representing an analysis and interpretation
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STANDARD 5.15 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 5

5.15 The student, given a problem situation, will collect, organize, and interpret data in a variety of forms, using stem-and-leaf plots

and line graphs.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

of the characteristics of the data in the
graph should be included (e.g., trends of
increase and/or decrease, and least and
greatest). _A broken line is used if the data
collected is not continuous data (such as
test scores); a solid line is used if the data
is continuous (such as height of a plant).

e Stem-and-leaf plots allow the exact values of data
to be listed in a meaningful array. Data covering a
range of 25 numbers are best displayed in a stem-
and-leaf plot and are utilized to organize
numerical data from least to greatest, using the
digits of the greatest to group data.

—The data is organized from least to greatest.

—Each value should be separated into a stem
and a leaf [e.g., two-digit numbers are
separated into stems (tens) and leaves
(ones)].

—The stems are listed vertically from least to
greatest with a line to their right. The
leaves are listed horizontally, also from
least to greatest, and can be separated by
spaces or commas. Every value is recorded
regardless of the number of repeats.

—A key is often included to explain how to
read the plot.
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STANDARD 5.16

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 5

5.16

The student will

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

b) describe mean as fair share;

¢) find the mean, median, mode, and range of a set of data; and
d) describe the range of a set of data as a measure of variation.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Statistics is the science of conducting studies to
collect, organize, summarize, analyze, and draw
conclusions from data.

A measure of center is a value at the center or
middle of a data set. Mean, median, and mode
are measures of center.

The mean, median, and mode are three of the
various ways that data can be analyzed.

. .
. . ge-or
| dividi ]5 ]g] | f values.
Mean represents a fair share concept of the data.
Dividing the data constitutes a fair share. This is
done by equally dividing the data points. The
arithmetic way is to add all of the data points then

divide by the number of data points to determine
the average or mean.

The median is the piece of data that lies in the
middle of the set of data arranged in order.

The mode is the piece of data that occurs most
frequently in the data set. There may be one, more
than one, or no mode in a data set. Students
should order the data from least to greatest so
they can better find the mode.

The range is the spread of a set of data. The range
of a set of data is the difference between the
greatest and least values in the data set. It is
determined by subtracting the smalest least

All students should

e  Understand that mean, median, and mode are
described as measures of center.

e  Understand that mean, median, and mode are
three of the various ways that data can be
measured.

e Understand that mean as fair share is
described as equally dividing the data set or
the data set has already been divided equally.

e  Understand how to determine find the mean,
median, and modes-and-range of a set of data
as measures of center.

e  Understand what-thenumbertels-them-abeut
the-data;and-theyneed-tosecthose-values in
the context of other characteristics of the data
in order to best describe or analyze the
results.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Calenlate Describe and find the mean of a group of
numbers representing data from a given context as a
measure of center.

Determine Describe and find the median of a group of
numbers representing data from a given context as a
measure of center.

Determine Describe and find the mode of a group of
numbers representing data from a given context as a
measure of center.

Describe mean as fair share.

Determine Describe and find the range of a group of
numbers representing data from a given context as a
measure of variation.

Virginia Board of Education, 2009

Grade 5 — Page 34



STANDARD 5.16 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 5

5.16 The student will
a) describe mean, median, and mode as measures of center;
b) describe mean as fair share;
¢) find the mean, median, mode, and range of a set of data; and
d) describe the range of a set of data as a measure of variation.

UNDERSTANDING THE STANDARD | poopNTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS
(Background Information for Instructor Use Only)

number in the data set from the largest greatest
number in the data set. An example is ordering
test scores from least to greatest: 73, 77, 84, 87,
89, 91, 94. The greatest score in the data set is 94
and the least score is 73, so the least score is
subtracted from the greatest score or 94 - 73 = 21.
The range of these test scores is 21.

e Students need to learn more than how to identify
the mean, median, mode, and range of a set of
data. They need to build an understanding of what
the number tells them about the data, and they
need to see those values in the context of other
characteristics of the data in order to best describe
or analyze the results.
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FOCUS 4-5 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 5

Students entering grades 4 and 5 have had opportunities to identify patterns within the context of the school curriculum and in their daily lives, and
they can make predictions about them. They have had opportunities to use informal language to describe the changes within a pattern and to compare
two patterns. Students have also begun to work with the concept of a variable by describing mathematical relationships in open number sentences.

The focus of instruction is to help students develop a solid use of patterning as a problem solving tool. At this level, patterns are represented and
modeled in a variety of ways, including numeric, geometric, graphie and algebraic formats. Students develop strategies for organizing information
more easily to understand various types of patterns and functional relationships. They analyze interpret the structure of patterns by exploring and
describing patterns that involve change, and they begin to generalize these patterns. By aralyzing interpreting mathematical situations and models,
students begin to represent these, using symbols and variables to write “rules” for patterns, to describe relationships and algebraic properties, and to
represent unknown quantities.
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STANDARD 5.17

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

GRADE LEVEL 5

5.17

The student will describe the relationship found in a number pattern and express the relationship.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

There are an infinite number of patterns.

The simplest types of patterns are repeating
patterns. In such patterns, students need to
identify the basic unit of the pattern and repeat it.

Growing patterns are more difficult for students
to understand than repeating patterns because not
only must they determine what comes next, they
must also begin the process of generalization.
Students need experiences with growing patterns
in both numerical and geometric formats.

Sample numerical patterns are
6,9,12, 15,18, ...;
5,7,9,11,13, ...;
1,2,4,7, 11,16, ..;
2,4,8,16,32, ...; and
32,30, 28,26, 24...; and
1,5,25,125,625, ....

An expression, like a phrase, has no equal sign.

When the pattern data are graphed in a T-table, an
expression can represent that data. An example is:

X Y
6 9
9 12
12 15
15 18

This example defines the relationship as X + 3.
i 9
SCOMEHICPACINS, SHAOHTS Eji.
g lection_F f S | lj

All students should

e  Understand that patterns and functions can be
represented in many ways and described
using words, tables, graphs; and symbols.

e  Understand the structure of a pattern and how
it grows or changes using concrete materials
and calculators.

e  Understand that mathematical relationships
exist in patterns.

e Understand that an expression uses symbols
to define a relationship.

e  Understand that expressions can be numerical
or variable or a combination of numbers and
variables.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

e  Describe numerical and geometric patterns formed by
using concrete materials and calculators.

e  Express Describe the relationship found in numerieal-and

geemetrie patterns, using words, tables, graphs;-or-a
mathematical-sentence and symbols to express the

relationship.
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STANDARD 5.17 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 5

5.17 The student will describe the relationship found in a number pattern and express the relationship.

UNDERSTANDING THE STANDARD
(Background Information for Instructor Use Only)
: - g | - —and

Tocti s i 4] 1 of flinni .
overa-hne:

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e Expressions are simplified by using the order of
operations.

e A verbal quantitative expression involving one
operation can be represented by a variable
expression that describes what is going on.
Numbers are used when they are known;
variables are used when the numbers are
unknown. For example, “a full box of cookies and
four extra” can be represented by b + 4; “three
full boxes of cookies” by 3b; “a full box of

. b
cookies shared among four” by e

e A mathematical expression contains a variable or
a combination of variables, numbers, and
operation symbols and represents a mathematical
relationship. An expression cannot be solved.
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STANDARD 5.18 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 5

5.18 The student will

a) investigate and describe the concept of variable;
b) write an open sentence to represent a given mathematical relationship, using a variable;
¢) model one-step linear equations in one variable, using addition and subtraction; and

d) create a problem situation based on a given open sentence, using a single variable.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A variable is a symbol that can stand for any ene-ofa
unknown set-ef numbers or ether objects.

. able el ] Lk
e A variable expression is like a phrase: as a phrase

does not have a verb, so an expression does not have
an equals sign (=).

e A verbal guantitative expression involving one
operation can be represented by a variable expression
that describes what is going on. Numbers are used
when they are known; variables are used when the
numbers are unknown. For example, “a full box of
cookies and four extra” can be represented by b + 4;
“three full boxes of cookies” by 3b; “a full box of

. b
cookies shared among four” by e

e An open sentence is-a-mathematical sentenee
containsing a variable and an equals sign (=). For
example, the sentence, “A full box of cookies and
four extra equal 24 cookies.” can be written as b + 4
=24, where b stands for the number of cookies in
one full box. “Three full boxes of cookies equal 60
cookies.” can be written as 3b = 60.

e An Another example of an open sentence is a
| eal . o ble_ftal
contains-an-equals-sign(=Feorexample, b + 3 =23
and represents the answer to the word problem,
“How many cookies are in a box if the box plus three

All students should

o Understand that a variable is a symbol that can

stand for-any-member-ofasetof numbers an

unknown number or object.

e  Understand that a variable expression is a
variable or combination of variables, numbers,
and symbols that represents a mathematical
relationship.

e Understand that verbal quantitative expressions
can be translated to variable expressions.

e  Understand that an open sentence has is-a
mathematical sentenee-with a variable and an
equal sign (=).

e  Understand that problem situations can be
expressed as open sentences.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Describe the concept of a variable (presented as
boxes, letters, or other symbols) as a representation
of an unknown quantity.

e  Write an open sentence with addition, subtraction,
multiplication, or division, using a variable to
represent a missing number.

e  Create and write a word problem to match a given
open sentence with a single variable and one

operation.
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STANDARD 5.18 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 5

5.18 The student will
a) investigate and describe the concept of variable;
b) write an open sentence to represent a given mathematical relationship, using a variable;
¢) model one-step linear equations in one variable, using addition and subtraction; and
d) create a problem situation based on a given open sentence, using a single variable.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)
more equals 23 cookies, where b stands for the
number of cookies in the box?

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e At this level, discuss how the symbol x used to
represent multiplication can often be confused with
the variable X. Students can minimize this confusion
by using parentheses [e.g., 4(X) =20 or 4x =20] or a
small dot raised off the line to represent

multiplication [4 ¢ x = 20].

e By using story problems and numerical sentences,
students begin to explore forming equations and
representing quantities using variables.

e An open sentence containing a variable is neither true
nor false until the variable is replaced with a number.
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STANDARD 5.19

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

GRADE LEVEL 5

5.19

The student will investigate and recognize the distributive property of multiplication over addition.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The distributive property states that multiplying a
sum by a number gives the same result as
multiplying each addend by the number and then
adding the products (e.g.,
34+5=3x4+3x5,
5xB3+7N=(5x3)+(5x7);0r
2x3)+(2x5=2x(3+5).

The distributive property can be used to simplify
expressions (e.g2., 5 x 19 = 5(20-1) =100-5 = 95;
or5x19=5(10+9)=50+45=95).

All students should

Understand that using the distributive
property with whole numbers helps with

understanding mathematical relationships.

Understand when and why the distributive
property is used.

Understand that the distributive property
states that multiplying a sum by a number
gives the same result as multiplying each
addend by the number and then adding the

products.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Investigate and recognize the distributive property of
whole numbers, limited to multiplication over addition

using diagrams and manipulatives.
Investigate and recognize an equation that represents the

distributive property, when given several whole number
equations, limited to multiplication over addition.
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Virginia 2009 Mathematics Standards of Learning Curriculum Framework
Introduction

The 2009 Mathematics Standards of Learning Curriculum Framework is a companion document to the 2009 Mathematics Standards of Learning and
amplifies the Mathematics Standards of Learning by defining the content knowledge, skills, and understandings that are measured by the Standards
of Learning assessments. The Curriculum Framework provides additional guidance to school divisions and their teachers as they develop an
instructional program appropriate for their students. It assists teachers in their lesson planning by identifying essential understandings, defining
essential content knowledge, and describing the intellectual skills students need to use. This supplemental framework delineates in greater specificity
the content that all teachers should teach and all students should learn.

Each topic in the Mathematics Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the
Curriculum Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for
each standard. The Curriculum Framework is divided into three columns: Understanding the Standard; Essential Understandings; and Essential
Knowledge and Skills. The purpose of each column is explained below.

Understanding the Standard
This section includes background information for the teacher (K-8). It contains content that may extend the teachers’ knowledge of the standard
beyond the current grade level. This section may also contain suggestions and resources that will help teachers plan lessons focusing on the standard.

Essential Understandings
This section delineates the key concepts, ideas and mathematical relationships that all students should grasp to demonstrate an understanding of the
Standards of Learning. In Grades 6-8, these essential understandings are presented as questions to facilitate teacher planning.

Essential Knowledge and Skills

Each Standard is expanded in the Essential Knowledge and Skills column. What each student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is meant to be the key knowledge and skills
that define the standard.

The Curriculum Framework serves as a guide for SOL assessment development. Assessment items may not and should not be a verbatim reflection
of the information presented in the Curriculum Framework.



FOCUS 6-8 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 6

In the middle grades, the focus of mathematics learning is to

build on students’ concrete reasoning experiences developed in the elementary grades;

construct a more advanced understanding of mathematics through active learning experiences;
develop deep mathematical understandings required for success in abstract learning experiences; and
apply mathematics as a tool in solving real-life practical problems.

Students in the middle grades use problem solving, mathematical communication, mathematical reasoning, connections, and representations to
integrate understanding within this strand and across all the strands.

Students in the middle grades focus on mastering rational numbers. Rational numbers play a critical role in the development of proportional
reasoning and advanced mathematical thinking. The study of rational numbers builds on the understanding of whole numbers, fractions, and
decimals developed by students in the elementary grades. Proportional reasoning is the key to making connections to most middle school
mathematics topics.

Students develop an understanding of integers and rational numbers by using concrete, pictorial, and abstract representations. They learn how to
use equivalent representations of fractions, decimals, and percents and recognize the advantages and disadvantages of each type of representation.
Flexible thinking about rational number representations is encouraged when students solve problems.

Students develop an understanding of the properties of operations on real numbers through experiences with rational numbers and by applying the
order of operations.

Students use a variety of concrete, pictorial, and abstract representations to develop proportional reasoning skills. Ratios and proportions are a
major focus of mathematics learning in the middle grades.
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STANDARD 6.1

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 6

6.1

a
The student will describe and compare data, using ratios, and will use appropriate notations, such as b2 to b, and a:h.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

A ratio is a comparison of any two quantities and

conveysaittdenthatcannotbeexpressedusa

single-number. A ratio is used to represent-a
variety-of relationships within a-set and between
tweo sets.

A ratio can compare part of a set to the entire set
(part-whole comparison).

A ratio can compare part of a set to another part
of the same set (part-part comparison).

A ratio can compare part of a setto a
corresponding part of another set (part-part
comparison).

A ratio can compare all of a set to all of another
set (whole-whole comparison).

The order of the quantities in a ratio is directly
related to the order of the quantities expressed in
the relationship. For example, if asked for the
ratio of the number of cats to dogs in a park, the
ratio must be expressed as the number of cats to
the number of dogs, in that order.

. . . . 2
A ratio can be written using & fraction form ( 3 ),
a colon (2:3), or the word to (2 to 3).

A ratio is a multiplicative comparison of two
numbers, measures, or quantities.

All fractions are ratios and vice versa.

Ratios may or may not be written in simplest
form.

] L . : L :

one-way:

What is a ratio?

A ratio is a comparison of any two quantities. A ratio is

used to represent relationships within and between
sets.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections, and
representations to

Describe a relationship within a set by comparing part of
the set to the entire set.

Describe a relationship between two sets by comparing
part of one set to a corresponding part of the other set.

Describe a relationship between two sets by comparing all
of one set to all of the other set.

Describe a relationship within a set by comparing one part
of the set to another part of the same set.

Represent the a verbal relationship that makes a

. . . a
comparison by using the notations b a:b, and
atob.

Create a relationship in words for a given ratio expressed
symbolically.
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STANDARD 6.1

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 6

a
6.1 The student will describe and compare data, using ratios, and will use appropriate notations, such as b2 to b, and a:b.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Ratios can compare two parts of a whole.

e Rates can be expressed as ratios.

Additional resources on this topic can be found at
http://www.doe.virginia.gov/VDOE/middle-math-

strategies/
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STANDARD 6.2

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 6

6.2

The student will

a) investigate and describe fractions, decimals and percents as ratios;
b) identify a given fraction, decimal or percent from a representation;

¢) demonstrate equivalent relationships among fractions, decimals, and percents; and

d) compare and order fractions, decimals, and percents.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Percent means “per 100” or how many “out of
100”; percent is another name for hundredths.

A number followed by a percent symbol (%) is
equivalent to that number with a denominator of 100

3
(e-2.30% =705 =70 = 0-3)-

Percents can be expressed as fractions with a

75
denominator of 100 (e.g., 75% = 100 ~ 4 ).

Percents can be expressed as decimal

38
(e.2. 38% =70 = 038).

A-Some fractions can be rewritten as an equivalent
fractions with a-denominators of +86 powers of 10,
and;-thus, as-a- can be represented as decimals or

=0.60 = 60%).

3 60
percents (e.g., = 5 =700

Decimals, fractions, and percents can be represented
using concrete materials (e.g., bBase-10 blocks,
number lines, decimal squares, or grid paper).

Percents sheuld can be represented by drawing a
shaded regions on a+0-by—10 grids or number lines
to represent a-given percents.

Percents are used in real life for taxes, sales, data
description, and data comparison.

What is the relationship among fractions, decimals
and percents?

Any number that can be written as a fraction can be
expressed as a decimal or a percent.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

*

3 i3]

Identify the decimal and percent equivalents for
halvesthirds;-fourths,fifthsand-tenths numbers
written in fraction form.

Represent fractions, decimals and percents on a
number line.

Describe orally and in writing the equivalent
relationships among decimals, percents, and
fractions that have denominators that are factors of
100.

Draw a shaded region on a +6-by—16 grid to
represent a given percent.

Represent in decimal, fraction, and/or percent form
a given shaded region of a +0-by—10 grid.

Compare two decimals through thousandths-by
representing-the-deeimals-with-deeimal-using

manipulatives er , pietare pictorial representations,

or-by-using place-value-eharts number lines, or the
symbols <, <, >, >, or =,
Compare-two-whole-numbers-by representing the
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STANDARD 6.2 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 6

6.2 The student will

a) investigate and describe fractions, decimals and percents as ratios;
b) identify a given fraction, decimal or percent from a representation;
¢) demonstrate equivalent relationships among fractions, decimals, and percents; and
d) compare and order fractions, decimals, and percents.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Fractions, decimals and percents are equivalent
forms representing a given number.

e The decimal point is a symbol that indicates the
location of the ones place and all other subsequent s
in the decimal system.

e  The decimal point separates the whole number
amount from the part of a number that is less than
one.

e  The symbol e can be used in Grade 6 in place of X
to indicate multiplication.

symbels:

. . 1
e  Strategies using 0, 5 and 1 as benchmarks can be

used to compare fractions.

. . 1
e  When comparing two fractions, use B asa

benchmark. Example: Which is greater, ; or %2

. 1
is greater than E because 4, the numerator,

IRSEES

representations or by using the symbols <, <, >, >,
or=.

Compare two fractions with denominators of 12 or
less by-representing-thefractions-with-fraction using

manipulatives erpietare , pictorial representations,
number lines or by-using-the symbols <, >, <, > or
Order no more than 3 fractions, decimals and/or
percents (decimals through thousandths, fractions
with denominators of 12 or less), in ascending or
descending order.
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STANDARD 6.2

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 6

6.2 The student will

a) investigate and describe fractions, decimals and percents as ratios;
b) identify a given fraction, decimal or percent from a representation;
¢) demonstrate equivalent relationships among fractions, decimals, and percents; and
d) compare and order fractions, decimals, and percents.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

represents more than half of 7, the denominator. The
denominator tells the number of parts that make the

3. 1
whole. — is less than — because 3, the numerator,

is less tﬁn half of 9 th_e denominator, which tells the
number of parts that make the whole. Therefore,

453

7—9°

e  When comparing two fractions close to 1, use
distance from 1 as your benchmark. Example:

1
i away from 1

Which is greater, §0r§? _ —is —
7 9 777

whole. §iSl away from 1 whole. Since 1 > ln
9 9 7 9

6 . .
then — is a greater distance away from 1 whole than

Additional resources on this topic can be found at
http://www.doe.virginia.gov/VDOE/middle-math-
strategies/ under computation and estimation.
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STANDARD 6.3

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 6

6.3 The student will
a) identify and represent integers;
b) order and compare integers; and

¢) identify and describe absolute value of integers.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

Integers are the set of whole numbers and their
opposites.

Positive integers are greater than zero.
Negative integers are less than zero.

Zero is an integer that is neither positive nor
negative.

A negative integer is always less than a positive
integer.

When comparing two negative-aumbers integers,
the negative aumber integer that is closer to zero is
greater.

An integer and its opposite are the same distance
from zero on a number line. For example, the
opposite of 3 is -3.

The absolute value of a number is the distance of a
number from zero on the number line regardless of

All-students-should

compare-ntegers:

What role do negative integers play in practical
situations?
Some examples of the use of negative integers are

found in temperature (below 0), finance (owing

money), below sea level. There are many other
examples.

How does the absolute value of an integer compare
to the absolute of its opposite?

They are the same because an integer and its
opposite are the same distance from zero on a

direction. Absolute value is represented as |—6| =6.
On a conventional number line, a smaller number is
always located to the left of a larger number (e.g.,

-7 lies to the left of -3, thus —7 < -3 5 lies to the
left of 8 thus 5 is less than 8).

number line.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Identify an integer represented by a point on a
number line.

Represent integers on a number line.
Compare and order integers using a number line.

Compare integers, using the mathematical symbols
<,>, and =.

Identify and describe the absolute value of an
integer.
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STANDARD 6.4

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 6

6.4 The student will demonstrate multiple representations of multiplication and division of fractions.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Using manipulatives to build conceptual
understanding and using pictures and sketches to
link concrete examples to the symbolic enhance
students’ understanding of operations with fractions
and help students connect the meaning of whole
number computation to fraction computation.

e  Multiplication and division of fractions can be
represented with arrays, paper folding, repeated
addition, repeated subtraction, fraction strips,
pattern blocks and area models.

e  When multiplying a whole by a fraction such as 3 x

1 . . .
E . the meaning is the same as with multiplication

of whole numbers: 3 groups the size of % of the

whole.

e  When multiplying a fraction by a fraction such as

%-%Masking@mm

e  When multiplying a fraction by a whole number

1 .
such as 5 X 6, we are trying to find a part of the

whole.

. . o ,
Using an-area-model assisis with-students
dle. ‘.El.epmg; H}, ﬂde.ma*.*dmg of multiplication-and

e  For measurement division, the divisor is the number
of groups. You want to know how many are in each
of those groups . Division of fractions can be
explained as how many of a given divisor are

When multiplying fractions, what is the meaning of

the operation?
When multiplying a whole by a fraction such as 3 x

1 .. . e
E , the meaning is the same as with multiplication of

whole numbers: 3 groups the size of % of the whole.

When multiplying a fraction by a fraction such as

2 3 .
EOZ , we are asking for part of a part.

When multiplying a fraction by a whole number such

1 .
as 5 X 6, we are trying to find a part of the whole.

What does it mean to divide with fractions?

For measurement division, the divisor is the number
of groups and the quotient will be the number of
groups in the dividend. Division of fractions can be
explained as how many of a given divisor are
needed to equal the given dividend. In other words,

1 2 .. 2
for Z_E the question is, “How many g make

Lom

1
For partition division the divisor is the size of the
group, so the quotient answers the question, “How
much is the whole?” or “How much for one?”

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Demonstrate the concepts of multiplication and

division of fractions.

e Demonstrate multiplication and division of fractions

using multiple representations including, but not
limited to, arrays, paper folding, fractions strips,
pattern blocks and area models.

e Discover and then model algorithms for multiplying

and dividing with fractions using appropriate
representations.
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STANDARD 6.4 STRAND: NUMBER AND NUMBER SENSE GRADE LEVEL 6

6.4 The student will demonstrate multiple representations of multiplication and division of fractions.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

needed to equal the given dividend. In other words

1 2 .. 2
for Z_g , the question is, “How many 5 make

e  For partition division the divisor is the size of the
group, so the quotient answers the question, “How
much is the whole?”” or “How much for one?”

Additional resources on this topic can be found at

http://www.doe.virginia.gov/VDOE/middle-math-
strategies/#nns
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STANDARD 6.5

STRAND: NUMBER AND NUMBER SENSE

GRADE LEVEL 6

6.5 The student will investigate and describe concepts of positive exponents and perfect squares.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e In exponential notation, the base is the number that
is multiplied, and the exponent represents the

number of times the base is used as a factor. In 8:
8 is the base and 3 is the exponent.

e A power of a number represents repeated
multiplication of the number by itself (e.g., 8= 8 x
8 x 8 and is read “8 to the third power”).

e Any real number other than zero raised to the zero
power is 1. Zero to the zero power (0) is undefined.

P ol lyec] devisual
meaning-of exponents: 10°=1000 10" =100 10" =
10-

e  Perfect squares are the numbers that result from
multiplying any whole number by itself (e.g., 36 =6

x6=6").

e  Perfect squares can be represented geometrically as
the areas of squares the length of whose sides are
whole numbers (e.g., 1 x 1,2 x 2, or 3 x 3). This
can be modeled with grid paper, tiles, geoboards and
virtual manipulatives.

What does exponential form represent?
Exponential form is a short way to write repeated
multiplication of a common factor such as 5 x 5 x5 x

5=5".

What is the relationship between perfect squares and
a geometric square?

A perfect square is the area of a square where side
length is a whole number.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Recognize and describe patterns with exponents by
using a calculator.

Recognize and describe patterns of perfect squares

not to exceed 20i,bv using grid paper, square tiles
and calculators.

andbsguaresby-psite sqtres—ertd-paper—and
caleulators.

Recognize powers of ten by examining patterns in a
place value chart: 10* = 10,000, 10° = 1000, 10 =

100, 10" = 10, 10" =1.
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FOCUS 6-8 STRAND: COMPUTATION AND ESTIMATION GRADE LEVEL 6

In the middle grades, the focus of mathematics learning is to

e build on students’ concrete reasoning experiences developed in the elementary grades;

e construct a more advanced understanding of mathematics through active learning experiences;

e develop deep mathematical understandings required for success in abstract learning experiences; and
e apply mathematics as a tool in solving real-}ife practical problems.

Students in the middle grades use problem solving, mathematical communication, mathematical reasoning, connections, and representations to
integrate understanding within this strand and across all the strands.

e Students develop conceptual and algorithmic understanding of operations with integers and rational numbers through concrete activities and
discussions that bring meaning to why procedures work and make sense.

e Students develop and refine estimation strategies and develop an understanding of when to use algorithms and when to use calculators. Students
learn when exact answers are appropriate and when, as in many life experiences, estimates are equally appropriate.

e Students learn to make sense of the mathematical tools they use by making valid judgments of the reasonableness of answers.

e Students reinforce skills with operations with whole numbers, fractions, and decimals through problem solving and application activities.
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STANDARD 6.6

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 6

6.6 The student will

a) multiply and divide fractions and mixed numbers; and
b) estimate solutions and then solve single and multistep practical problems that involve addition, subtraction, multiplication and

division of fractions.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Simplifying fractions to their simplest form assists
with uniformity of answers and-coneepts.

o Equivalentforms-areneeded-to-perform-the
. c addit | ul . L
fractions:
e Addition and subtraction are inverse operations as
are M multiplication and division. are-inverse

operations:

e It is helpful to use estimation to develop

computational strategies. For example,

7 3 3
2§ i is about 1 of 3, so the answer is between 2

and 3.

multiply-fractions; using the commuative property
e: mallﬁ?;heaas*f .Eel*e. dﬂ.ee fractions-{o-simplest

All-students-should

e How are multiplication and division of fractions and

multiplication and division of whole numbers alike?
Understand-thatf Fraction computation uses the
same ideas as whole number computation, applying
those concepts to fractional parts.

e  What is the role of estimation in solving problems?

Use-e-Estimation te helps determine the
reasonableness of answers.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

o Simslifvfractional olest form.

e  Multiply and divide with fractions and mixed
numbers. Answers may be expressed in simplest
form.

e Solve single and multistep practical problems that
involve addition and/or subtraction with fractions
and mixed numbers, with and without regrouping,
that include like and unlike denominators of 12 or

less and-express-answers-in-stmplestform. Answers

may be expressed in simplest form.

e Solve single and multistep practical problems that
involve multiplication and/or division with fractions
and mixed numbers that include denominators of 12

or less and-express-answers-in-simplestform.

Answers may be expressed in simplest form.
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STANDARD 6.7

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 6

6.7

The student will solve single and multistep practical problems involving addition, subtraction, multiplication and division of

decimals.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

peints-corrcet-placement:

Different strategies can be used to estimate the
result of computations and judge the reasonableness
of the result. For example: What is an approximate
answer for 2.19 + 0.8? The answer is around 2
because 2 + 1 =2.

Understanding the placement of the decimal point is
very important when finding quotients of decimals.
Examining patterns with successive decimals
provides meaning, such as dividing the dividend by
6, by 0.6, by 0.06, and by 0.006.

Solving multistep problems in the context of real-
life situations enhances interconnectedness and
proficiency with estimation strategies.

Examples of real-life practical situations solved by
using estimation strategies include shopping for
groceries, buying school supplies, budgeting an
allowance, deciding what time to leave for school or
the movies, and sharing a pizza or the prize money
from a contest.

Und L . 1 hel Lid
the reasonableness-of a-computed-answer:

What is the role of estimation in solving problems?
Estimation gives a reasonable solution to a problem
when an exact answer is not required. If an exact
answer is required, estimation allows you to know if
the calculated answer is reasonable.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Solve single and multistep practical problems

involving addition, subtraction, multiplication and
division ef with decimals expressed to thousandths
with no more than two operations.
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STANDARD 6.8

STRAND: COMPUTATION AND ESTIMATION

GRADE LEVEL 6

6.8 The student will evaluate whole number numerical expressions, using the order of operations.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  The order of operations is a convention that defines
the computation order to follow in simplifying an
expression.

e  The order of operations is as follows:

—First, complete all operations within grouping
symbols*. If there are grouping symbols
within other grouping symbols, do the
innermost operation first.

—Second, evaluate all exponential expressions.

—Third, multiply and/or divide in order from left
to right.

—Fourth, add and/or subtract in order from left to
right.

* Grouping symbols include parentheses (), brackets [ ]
and the division bar -.

e The power of a number represents repeated
multiplication of the number (e.g., 8°=8 - 8 - 8).
The base is the number that is multiplied, and the
exponent represents the number of times the base is
used as a factor. In the example, 8 is the base, and 3
is the exponent.

e  Any number, except 0, raised to the zero power is 1.

Zero to the zero power is undefined.

Additional resources on this topic can be found at

http://www.doe.virginia.gov/VDOE/middle-math-
strategies/#nns

Allstudents-should

e  What is the significance of the order of operations?

Understand-that-the The order of operations
deseribes prescribes the order to use to simplify
expressions containing more than one operation. It
ensures that there is only one correct answer.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Simplify expressions by using the order of
operations in a demonstrated step-by-step approach.
The expressions should be limited to positive values

and not include braces or absolute value.

Find the value of numerical expressions, using order
of operations, mental mathematics, and appropriate
tools. Exponents are limited to positive values.
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FOCUS 6-8 STRAND: MEASUREMENT GRADE LEVEL 6

In the middle grades, the focus of mathematics learning is to

e build on students’ concrete reasoning experiences developed in the elementary grades;

e construct a more advanced understanding of mathematics through active learning experiences;

e develop deep mathematical understandings required for success in abstract learning experiences; and
e apply mathematics as a tool in solving real-tife practical problems.

Students in the middle grades use problem solving, mathematical communication, mathematical reasoning, connections, and representations to
integrate understanding within this strand and across all the strands.

e Students develop the measurement skills that provide a natural context and connection among many mathematics concepts. Estimation skills are
developed in determining length, weight/mass, liquid volume/capacity, and angle measure. Measurement is an essential part of mathematical
explorations throughout the school year.

e Students continue to focus on experiences in which they measure objects physically and develop a deep understanding of the concepts and
processes of measurement. Physical experiences in measuring various objects and quantities promote the long-term retention and understanding
of measurement. Actual measurement activities are used to determine length, weight/mass, and liquid volume/capacity.

e Students examine perimeter, area, and volume, using concrete materials and practical situations. Students focus their study of surface area and
volume on rectangular prisms, cylinders, pyramids, and cones.
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STANDARD 6.9

STRAND: MEASUREMENT

GRADE LEVEL 6

6.9 The student will make ballpark comparisons between the U.S. Customary System of measurement and the metric system.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Making sense of various units of measure is an
essential life skill, requiring reasonable estimates of
what measurements mean, particularly in relation to
other units of measure.

—1 inch is about 2.5 centimeters.

—1 foot is about 30 centimeters.

—1 meter is a little longer than a yard, or about 40
inches.

—1 mile is slightly farther than 1.5 kilometers.

—1 kilometer is slightly farther than half a mile.

—1 ounce is about 28 grams.

—1 nickel has the mass of about 5 grams.

—1 kilogram is a little more than 2 pounds.

—1 quart is a little less than 1 liter.

—1 liter is a little more than 1 quart.

—Water freezes at 0°C and 32°F.

—Water boils at 100°C and 212°F.

—Normal body temperature is about 37°C and
98°F.

—Room temperature is about 20°C and 70°F.

. .
biects hel 1 ovel TP

e  Mass is the amount of matter in an object. Weight
is the pull of gravity on the mass of an object. The
mass of an object remains the same regardless of its
location. The weight of an object changes dependent
on the gravitational pull at its location. In everyday
life, most people are actually interested in
determining an object’s mass, although they use the
term weight, as shown by the questions: “How much
does it weigh?” versus “What is its mass?”

What is the difference between weight and mass?
Understand-that-w Weight and mass are different.
Mass is the amount of matter in an object. Weight is
the pull of gravity on the mass of an object. The
mass of an object remains the same regardless of its
location. The weight of an object changes dependent
on the gravitational pull at its location.
.

o . ard-unit >
How do you determine which units to use at
different times?
Units of measure are determined by the attributes of
the object being measured. Understand-that-m
Measures of length are expressed in linear units,
measures of area are expressed in square units, and

measures of volume are expressed in cubic units.
Understand-thatu

Why are there two different measurement systems?
Measurement systems are conventions invented by
different cultures to meet their needs. The U.S.
Customary System is the preferred method in the
United States. The metric system is the preferred
system worldwide.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

*

area;-weight/mass;-and-volame withinthe U-S-
Customary-system-and-the-metrie-system-
Estimate the conversion of units of length, area;
weight/mass, and volume between the U.S.
Customary system and the metric system by using

ballpark comparisons.
Ex: 1L =1qt. Ex: 4L = 4 gts.

Determine the m.GSE appropriate-unit of measure-for

Estimate measurements by comparing the object to
be measured against a benchmark.

Virginia Board of Education, 2009

Grade 6 — Page 16




STANDARD 6.9 STRAND: MEASUREMENT GRADE LEVEL 6

6.9 The student will make ballpark comparisons between the U.S. Customary System of measurement and the metric system.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e  The degree of accuracy of measurement required is
determined by the situation.

e  Whether to use an underestimate or an overestimate
is determined by the situation.

e  Physically measuring objects along with using
visual and symbolic representations improves
student understanding of both the concepts and
processes of measurement.

Additional resources on this topic can be found at
http://www.doe.virginia.gov/VDOE/middle-math-
strategies/#measurement
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STANDARD 6.10

STRAND: MEASUREMENT

GRADE LEVEL 6

6.10

The student will

a) define pi (7) as the ratio of the circumference of a circle to its diameter;
b) solve practical problems involving circumference and area of a circle given the diameter or radius;
¢) solve practical problems involving area and perimeter; and

d) describe and determine the volume and surface area of a rectangular prism.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

The perimeter of a polygon is the measure of the
distance around the polygon.

The area of a closed curve is the number of
nonoverlapping square units required to fill the
region enclosed by the curve.

The perimeter of a square whose side measures S is

4 times S (P = 45s), and its area is side times side (A
2

=9s).

The perimeter of a rectangle is the sum of twice the
length and twice the width [P =2l + 2w, or P =2(] +
W)], and its area is the product of the length and the
width (A=1xw).

E . o . : e devi
and-making real- measurements prometean
understanding-of measurements-and-the-formmulas
Experiences in deriving the formulas for area and
perimeter, using manipulatives such as tiles, one-
inch cubes, adding machine tape, graph paper,
geoboards, or tracing paper, promote an
understanding of the formulas and facility in their
use.

The value of pi () is the ratio of the circumference
of a circle to its diameter.

The ratio of the circumference to the diameter of a

What is the relationship between the circumference
and diameter of a circle?
The circumference of a circle is about 3 times the

measure of the diameter.

What is the difference between area and perimeter?

Perimeter is the distance around the outside of a
figure while area is the measure of the amount of
space enclosed by the perimeter.

What is the relationship between area and surface
area?

Surface area is calculated for a three-dimensional
figure. It is the sum of the areas of the surfaces that
make up the three-dimensional figure.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

*

. ; PEe : ] ]'g POyE :
perimeterorarea:
Apply formulas to solve practical problems

involving area and perimeter of triangles and
rectangles.

22
Derive an approximation for pi (3.14 or - ) by

gathering data and comparing the circumference to
the diameter of various circles, using concrete
materials or computer models.

Find the circumference of a circle by substituting a
value for the diameter or the radius into the formula
C =nd or C = 2nr.

Find the area of a circle by using the formula A =

nr.

E e the-ci ; 1 o cirele,
. ) s
Create and solve problems that involve finding the

circumference and/or area of a circle when given the
diameter or radius.
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STANDARD 6.10

STRAND: MEASUREMENT

GRADE LEVEL 6

6.10 The student will

a) define pi (7) as the ratio of the circumference of a circle to its diameter;
b) solve practical problems involving circumference and area of a circle given the diameter or radius;
¢) solve practical problems involving area and perimeter; and

d) describe and determine the volume and surface area of a rectangular prism.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

circle is a constant value, pi (rt), which can be
approximated by measuring various sizes of circles.

e  The fractional approximation of pi generally used is
22
7 -

e  The decimal approximation of pi generally used is
3.14.

e  The circumference of a circle is computed using C =
ntd or C = 2xr, where d is the diameter and r is the
radius of the circle.

e The area of a circle is computed using the formula A
= ntr?, where r is the radius of the circle.

e  The surface area of a rectangular prism is the sum of
the areas of all six faces (SA = 21w + 2lh + 2wh).

e  The volume o a rectangular prism is computed by
multiplying the area of the base, B, (length x width)
by the height of the prism (V = lwh or B=Bh).

Additional resources on this topic can be found at

http://www.doe.virginia.gov/VDOE/middle-math-
strategies/#measurement

Solve problems that require finding the surface area
of a rectangular prism, given a diagram of the prism
with the necessary dimensions labeled.

Solve problems that require finding the volume of a
rectangular prism given a diagram of the prism with
the necessary dimensions labeled.
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FOCUS 6-8 STRAND: GEOMETRY GRADE LEVEL 6

In the middle grades, the focus of mathematics learning is to

build on students’ concrete reasoning experiences developed in the elementary grades;

construct a more advanced understanding of mathematics through active learning experiences;
develop deep mathematical understandings required for success in abstract learning experiences; and
apply mathematics as a tool in solving real-life practical problems.

Students in the middle grades use problem solving, mathematical communication, mathematical reasoning, connections, and representations to
integrate understanding within this strand and across all the strands.

Students expand the informal experiences they have had with geometry in the elementary grades and develop a solid foundation for the
exploration of geometry in high school. Spatial reasoning skills are essential to the formal inductive and deductive reasoning skills required in
subsequent mathematics learning.

Students learn geometric relationships by visualizing, comparing, constructing, sketching, measuring, transforming, and classifying geometric
figures. A variety of tools such as geoboards, pattern blocks, dot paper, patty paper, miras, and geometry software provides experiences that help
students discover geometric concepts. Students describe, classify, and compare plane and solid figures according to their attributes. They develop
and extend understanding of geometric transformations in the coordinate plane.

Students apply their understanding of perimeter and area from the elementary grades in order to build conceptual understanding of the surface
area and volume of prisms, cylinders, pyramids, and cones. They use visualization, measurement, and proportional reasoning skills to develop an
understanding of the effect of scale change on distance, area, and volume. They develop and reinforce proportional reasoning skills through the
study of similar figures.

Students explore and develop an understanding of the Pythagorean Theorem. Mastery of the use of the Pythagorean Theorem has far-reaching
impact on subsequent mathematics learning and life experiences.

The van Hiele theory of geometric understanding describes how students learn geometry and provides a framework for structuring student
experiences that should lead to conceptual growth and understanding.

Level 0: Pre-recognition. Geometric figures are not recognized. For example, students cannot differentiate between three-sided and four-sided
polygons.
Level 1: Visualization. Geometric figures are recognized as entities, without any awareness of parts of figures or relationships between

components of a figure. Students should recognize and name figures and distinguish a given figure from others that look somewhat the same.
(This is the expected level of student performance during grades K and 1.)

Level 2: Analysis. Properties are perceived but are isolated and unrelated. Students should recognize and name properties of geometric figures.
(Students are expected to transition to this level during grades 2 and 3.)
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FOCUS 6-8 STRAND: GEOMETRY GRADE LEVEL 6

e Level 3: Abstraction. Definitions are meaningful, with relationships being perceived between properties and between figures. Logical
implications and class inclusions are understood, but the role and significance of deduction is not understood. (Students should transition to this
level during grades 5 and 6 and fully attain it before taking Algebra.)

e Level 4: Deduction. Students can construct proofs, understand the role of axioms and definitions, and know the meaning of necessary and
sufficient conditions. Students should be able to supply reasons for steps in a proof. (Students should transition to this level before taking
Geometry.)
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STANDARD 6.11

STRAND: GEOMETRY

GRADE LEVEL 6

6.11 The student will

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

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Inacoordinate plane, the coordinates of a point are
typically represented by the ordered pair (X, Y),
where X is the first coordinate and Y is the second
coordinate. However, any letters may be used to
label the axes and the corresponding ordered pairs.

e  The quadrants of a coordinate plane are the four
regions created by the two intersecting
perpendicular number lines. Quadrants are named in
counterclockwise order. The signs on the ordered
pairs for quadrant I are (+,+); for quadrant II, (—,+);
for quadrant III, (-, —); and for quadrant IV, (+,-).

e Ina coordinate plane, the origin is the point at the
intersection of the x-axis and y-axis; the point (0,0).

e For all points on the x-axis, the y-coordinate is 0.

o For all points on the y-axis, the x-coordinate is 0.
Wi e L l sl . .
always-0:

Allstudents-should

e Can any given point be represented by more than

one ordered pair?

Understand-thatt The coordinates of a point define
its unique location in a coordinate plane. Any given
point is defined by only one ordered pair.

e In naming a point in the plane, does the order of the

two coordinates matter?

Yes. The first coordinate tells the location of the
point to the left or right of the y-axis and the second
point tells the location of the point above or below
the x-axis. Point (0, 0) is at the origin.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Identify and label the axes of a coordinate plane.

e Identify and label the quadrants of a coordinate
plane.

e Identify the quadrant or axis in which a an-erdered
pair point is positioned by examining the erdereéd
pair coordinates (ordered pair) of the point.

e  Graph ordered pairs in the four quadrants and on the
axes of a coordinate plane.

e Identify ordered pairs represented by points in the
four quadrants and on the axes of the coordinate
plane.
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STANDARD 6.12

STRAND: GEOMETRY

GRADE LEVEL 6

6.12

The student will determine congruence of segments, angles, and polygons.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Congruent figures have exactly the same size and
the same shape.

e Noncongruent figures may have the same shape but
not the same size.

e  The symbol for congruency is =.

e  The matehing-or corresponding angles of congruent
polygons have the same measure, and the-matehing
of corresponding sides of congruent polygons have
the same measure.

o  The directeomparison determination of eongruent
erneneongruent the congruence or noncongruence
of two figures can be accomplished by placing one
figure on top of the other or by comparing the
measurements of -measuring all sides and angles.

e  Construction of congruent line segments, angles,

and polygons helps students understand congruency.

Allstudents-should

*

Understand-the-meaning-of congruenee:
Given two congruent figures, what inferences can be
drawn about how the figures are related?

The figure will have exactly the same size and shape.

Corresponding angles will have the same measure
and corresponding sides will have the same length.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Characterize polygons as congruent and
noncongruent according to the measures of their
sides and angles.

Determine the congruence of segments, angles, and

polygons by-direet-comparisen; given their

attributes.
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STANDARD 6.13

STRAND: GEOMETRY

GRADE LEVEL 6

6.13 The student will describe and identify properties of quadrilaterals.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A quadrilateral is a closed planar (two-dimensional)
figure with four sides that are line segments.

e A parallelogram is a quadrilateral whose opposite
sides are parallel and congruent.

e  For all parallelograms, both pairs of opposite sides
and both pairs of opposite angles are congruent.

e Parallelograms have special characteristics (such as
both pairs of opposite sides are parallel and
congruent) that are true for any parallelogram.

e A rectangle is a parallelogram with four right
angles.

e Rectangles have special characteristics (such as
diagonals are perpendicular bisectors) that are true
for any rectangle.

e A square is a rectangle with four congruent sides or
a rhombus with four right angles.

e A rhombus is a parallelogram with four congruent
sides.

e A trapezoid is a quadrilateral with exactly one pair
of parallel sides.

e A trapezoid with congruent, nonparallel sides is
called an isosceles trapezoid.

e A Kkite is a quadrilateral with two pairs of adjacent
congruent sides. One pair of opposite angles is

congruent.

e Quadrilaterals can be sorted according to common
attributes, using a variety of materials.

e Quadrilaterals can be classified by the number of

Allstudents-should

Can a figure belong to more than one subset of
quadrilaterals?

Any figure that has the attributes of more than one
subset of quadrilaterals can belong to more than one
subset. For example, rectangles have opposite sides
of equal length. Squares have all 4 sides of equal

length thereby meeting the attributes of both subsets.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Sort and classify polygons as quadrilaterals,
parallelograms, rectangles, trapezoids, kites,
rhombi, and squares based on their properties.
Properties include number of parallel sides, angle
measures and number of congruent sides.

e Identify the sum of the measures of the angles of a
quadrilateral as 360°.
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STANDARD 6.13

STRAND: GEOMETRY

GRADE LEVEL 6

6.13 The student will describe and identify properties of quadrilaterals.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

parallel sides: a parallelogram, rectangle, rhombus,
and square each have two pairs of parallel sides; a
trapezoid has only one pair of parallel sides; other
quadrilaterals have no parallel sides.

e  Quadrilaterals can be classified by the measures of
their angles: a rectangle has four 90° angles; a
trapezoid may have none, one, or two 90° angles.

e Quadrilaterals can be classified by the number of
congruent sides: a rhombus has four congruent
sides; a square, which is a rhombus with four right
angles, also has four congruent sides; a
parallelogram and a rectangle each have two pairs of
congruent sides.

e A square is a special type of both a rectangle and a
rhombus, which are special types of parallelograms,
which are special types of quadrilaterals.

e  The sum of the measures of the angles of a
quadrilateral is 360°.

e A chart er, graphic organizer or Venn Diagram can
be made to organize quadrilaterals according to
attributes such as sides and/or angles.

Additional resources on this topic can be found at
http://www.doe.virginia.gov/VDOE/middle-math-
strategies/#geometry
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FOCUS 6-8 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 6

In the middle grades, the focus of mathematics learning is to

e build on students’ concrete reasoning experiences developed in the elementary grades;

e construct a more advanced understanding of mathematics through active learning experiences;

e develop deep mathematical understandings required for success in abstract learning experiences; and
e apply mathematics as a tool in solving real-tife practical problems.

Students in the middle grades use problem solving, mathematical communication, mathematical reasoning, connections, and representations to
integrate understanding within this strand and across all the strands.

e Students develop an awareness of the power of data analysis and probability by building on their natural curiosity about data and making
predictions.

e Students explore methods of data collection and use technology to represent data with various types of graphs. They learn that different types of
graphs represent different types of data effectively. They use measures of eentral-tendeney center and dispersion to analyze and interpret data.

e Students integrate their understanding of rational numbers and proportional reasoning into the study of statistics and probability.

e Students explore experimental and theoretical probability through experiments and simulations by using concrete, active learning activities.
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STANDARD 6.14 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 6

6.14 The student, given a problem situation, will
a) construct circle graphs;
b) draw conclusions and make predictions using circle graphs: and
¢) compare and contrast graphs which present information from the same data set.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

To collect data for any problem situation, an
experiment can be designed, a survey can be
conducted, or other data-gathering strategies can be

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

used. The data can be organized, displayed, analyzed, . . .
and interpreted to answer the problem. e Selectanduseappropriate statistical methodsto . 1S DY USHIE
o  Datacanbe-diserete-orcontintous: analyze date: m{ew}ews,—’&nd—pe}}; ’ ’
e Different types of graphs are used to display different * . . e Organize-data-byusing lists;-charts;and-tables:
types of data. & ’ . C . 1 displav-datain] i |
—Bar graphs use categorical (discrete) data (e.g., e  What type of data are best presented in a circle Lisolavine the ik . Lol b ’1
months or eye color). graph?

—Line graphs use continuous data (e.g., Circle graphs are best used for data showing a

temperature and time). relationship of the parts to the whole.
—Circle graphs show a relationship of the parts to a e Collect, Oorganize and display data in circle graphs

whole. by depicting information as fractional, partsthat-are
e  All graphs include a title, and data categories should

have labels. e Draw conclusions and make predictions about data
presented in a circle graph.

e A scale should be chosen that is appropriate for the
data. e  Compare and contrast data presented in a circle

graph with the same data represented in other

graphical forms studied in the previous grade level.

e A key is essential to explain how to read the graph.

e Atitle is essential to explain what the graph
represents.

e Data are analyzed by describing the various features —Bargraphsareused-to-display-categorieal
and elements of a graph. {diserete)-data-

Additional resources on this topic can be found at
http://www.doe.virginia.gov/VDOE/middle-math-
strategies/#statistics
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STANDARD 6.15

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 6

6.15 The student will

a) describe mean as balance point; and

b) decide which measure of center is appropriate for a given purpose.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

o  Measures of eentral-tendeney center are types of

averages for a data set. They represent numbers that
best describe a data set. Mean, median, and mode
are measures of eentral-tendeney center that are
useful for describing the average for different
situations.

—Mean works well for sets of data with no very
high or low numbers.

—Median is a good choice when data sets have a
couple of values much higher or lower than
most of the others.

—Mode is a good descriptor to use when the set of
data has some identical values.

e The mean is the numerical average of the data set
and is found by adding the numbers in the data set
together and dividing the sum by the number of data
pieces in the set.

e In grade 5 mathematics, mean is defined as fair-
share.

e  Mean can be defined as the point on a number line
where the data distribution is balanced. This means
that the sum of the distances from the mean of all
the points above the mean is equal to the sum of the
distances of all the data points below the mean. This
is the concept of mean as the balance point.

e Defining mean as balance point is a prerequisite for
understanding standard deviation.

e  The median is the middle value of a data set in
ranked order. If there are an odd number of pieces
of data, the median is the middle value in ranked

What does the phrase “measure of center” mean?
This is a collective term for the 3 types of averages
for a set of data — mean, median and mode.

What is meant by mean as balance point?

Mean can be defined as the point on a number line
where the data distribution is balanced. This means
that the sum of the distances from the mean of all
the points above the mean is equal to the sum of the
distances of all the data points below the mean. This
is the concept of mean as the balance point.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

Find the mean for a set of data.

Describe the three measures of eentral-tendeney

center and a situation in which each would best
represent a set of data.

Identify and draw a number line that demonstrates
the concept of mean as balance point for a set of
data.
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STANDARD 6.15 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 6

6.15 The student will
a) describe mean as balance point; and
b) decide which measure of center is appropriate for a given purpose.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

order. If there is an even number of pieces of data,
the median is the numerical average of the two
middle values.

e The mode is the piece of data that occurs most
frequently. If no value occurs more often than any
other, there is no mode. If there is more than one
value that occurs most often, all these most-
frequently-occurring values are modes. When there
are exactly two modes, the data set is bimodal.

—For 23,45, 5,6, 78,88, 9, 1 the modeis
&

—For 23455578889 H-+the-medes
are-S-and-S(bimedal):

—For 234567891113 17 thereisne
rede:

. . .
| ]g . cd Lol ]g y
asctof-data:
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STANDARD 6.16

STRAND: PROBABILITY AND STATISTICS

GRADE LEVEL 6

6.16 The student will

a) compare and contrast dependent and independent events; and
b) determine probabilities for dependent and independent events.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e The probability of an event occurring is equal to the
ratio of desired outcomes to the total number of
possible outcomes (sample space).

e The probability of an event occurring can be
represented as a ratio or the equivalent fraction,
decimal, or percent.

e The probability of an event occurring is a ratio
between 0 and 1.
— A probability of 0 means the event will never
occur.
— A probability of 1 means the event will always
occur.

e A simple event is one event (e.g., pulling one sock
out of a drawer and examining the probability of
getting one color).

e Events are independent when the outcome of one
has no effect on the outcome of the other. For
example, rolling a number cube and flipping a coin
are independent events.

e Events are dependent when the outcome of one
event is influenced by the outcome of the other. For
example, when drawing two marbles from a bag, not

replacing the first after it is drawn affects the
outcome of the second draw.

e The probability of two independent events is found
by using the following formula:

P(A and B) = P(A) ® P(B)

Allstudents-should

e  How can you determine if a situation involves

dependent or independent events?
Events are independent when the outcome of one
has no effect on the outcome of the other. Events are

dependent when the outcome of one event is
influenced by the outcome of the other.

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Compare and contrast dependent and independent
events.

e Determine the probability of two dependent events.

e Determine the probability of two independent
events.
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STANDARD 6.16 STRAND: PROBABILITY AND STATISTICS GRADE LEVEL 6

6.16 The student will
a) compare and contrast dependent and independent events; and
b) determine probabilities for dependent and independent events.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

e The probability of two dependent events is found by
using the following formula:
P(A and B) =P(A) ® P (B after A)
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FOCUS 6-8 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 6

In the middle grades, the focus of mathematics learning is to

e build on students’ concrete reasoning experiences developed in the elementary grades;

e construct a more advanced understanding of mathematics through active learning experiences;

e develop deep mathematical understandings required for success in abstract learning experiences; and
e apply mathematics as a tool in solving real-tife practical problems.

Students in the middle grades use problem solving, mathematical communication, mathematical reasoning, connections, and representations to
integrate understanding within this strand and across all the strands.

e Students extend their knowledge of patterns developed in the elementary grades and through life experiences by investigating and describing
functional relationships.

e Students learn to use algebraic concepts and terms appropriately. These concepts and terms include variable, term, coefficient, exponent,
expression, equation, inequality, domain, and range. Developing a beginning knowledge of algebra is a major focus of mathematics learning in
the middle grades.

e Students learn to solve equations by using concrete materials. They expand their skills from one-step to two-step equations and inequalities.

e Students learn to represent relations by using ordered pairs, tables, rules, and graphs. Graphing in the coordinate plane linear equations in two
variables is a focus of the study of functions.
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STANDARD 6.17

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

GRADE LEVEL 6

6.17

The student will identify and extend geometric and arithmetic sequences.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e  Numerical patterns may include linear and
exponential growth, perfect squares, triangular and
other polygonal numbers, or Fibonacci numbers.

e  Arithmetic and geometric sequences are types of
numerical patterns.

e In the numerical pattern of an arithmetic sequence,
students must determine the difference, called the
common difference, between each succeeding
number in order to determine what is added to each
previous number to obtain the next number. Sample
numerical patterns are 6,9, 12,15, 18, ...;and 5, 7,
9,11,13, ...

e In geometric number patterns, students must
determine what each number is multiplied by to
obtain the next number in the geometric sequence.
This multiplier is called the common ratio. Sample
geometric number patterns include 2, 4, 8, 16, 32,
.5 1,5,25,125, 625, ...; and 80, 20, 5, 1.25, ...

e  Strategies to recognize and describe the differences
between terms in numerical patterns include, but are
not limited to, examining the change between
consecutive terms,toekingforprime numbers;-and
finding common factors. An example is the pattern
1,2,4,7,11, 16,...

All studentsshould
. .
P ) ; ’f el
numerteally-
o Understund-thatpattermrepptarhyocensinevervday
life:
o Understand-that patterns-ean-be recognized;
extended;-orgeneralized.
. . .
:”. ]'l'l]f 51.
e Und L . vl
,', 5 5

e  What is the difference between an arithmetic and a
geometric sequence?
While both are numerical patterns, arithmetic
sequences are additive and geometric sequences are

multiplicative.

e Investigate and apply strategies to recognize and
describe the change between terms in numerical
patterns.

e Investigate and apply strategies to recognize and
describe geometric patterns.

e Describe verbally and in writing the relationships
between consecutive terms in a numerical or
geometric pattern.

e Extend and apply numerical and geometric patterns
to similar situations.

e Create Using a table as an organizing tool, extend
numerical and geometric patterns sequences by
using a given rule or mathematical relationship.

. . . . ,
eludi . | g] - f

e Compare and contrast arithmetic and geometric
sequences.

e  Identify the common difference for a given
arithmetic sequence.

e Identify the common ratio for a given geometric
sequence.
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STANDARD 6.17 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 6

6.17 The student will identify and extend geometric and arithmetic sequences.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS ESSENTIAL KNOWLEDGE AND SKILLS

HHhipritheresuttofHhppmoa-fotre overatne:
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STANDARD 6.17 STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA GRADE LEVEL 6

6.17 The student will identify and extend geometric and arithmetic sequences.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

whderstand-thunrepeating prtieras-because rotonby

st they-determine-what-comes-next-they-must

SO begi-the-process-oigene E E:E.E :
'fl ! g A gf.
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STANDARD 6.18

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

GRADE LEVEL 6

6.18 The student will solve one-step linear equations in one variable, involving whole number coefficients and positive rational

solutions.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e A one-step linear equation is an equation that
requires one operation to solve.

e A term is a number, variable, product, or quotient in
an expression of sums and/or differences. In 7x* +
5x — 3, there are three terms, 7%, 5X, and 3.

e A coefficient is the numerical factor in a term. For
example, in the term 3xy2, 3 is the coefficient; in the
term z, 1 is the coefficient.

e Positive rational solutions are limited to whole
numbers and positive fractions and decimals.

e An equation is a mathematical sentence stating that
two expressions are equal.

e A variable is a symbol (placeholder) used to
represent an unspecified member of a set.

When solving an equation, why is it necessary to
perform the same operation on both sides of an
equal sign?

Understand-thatte To maintain equality, an
operation performed on one side of an equation
must be performed on the other side.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections
and representation to

e Represent a one-step equation, using a variety of
concrete materials such as colored chips enan

equation-mat, algebra-tiles, algeblocks or weights on

a balance scale.

e Solve a one-step equation by demonstrating the
steps algebraically.

e Use the following algebraic terms appropriately:
equation, variable, term, and coefficient.

> > >

and-coctitcients:
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STANDARD 6.19

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

GRADE LEVEL 6

6.19 The student will investigate and recognize
a) the identity properties for addition and multiplication;
b) the multiplicative property of zero; and
¢) the inverse property for multiplication.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

o Identity elements are numbers that combine with
other numbers without changing the other numbers.
The additive identity is zero (0). The multiplicative
identity is one (1). There are no identity elements
for subtraction and division.

e The additive identity property states that the sum of
any real number and zero is equal to the given real
number (e.g., 5+ 0=75).

e  The multiplicative identity property states that the
product of any real number and one is equal to the
given real number (e.g., 8 - 1 =28).

e Inverses are numbers that combine with other
numbers and result in identity elements.

e  The multiplicative inverse property states that the
product of a number and its multiplicative inverse

. 1
(or reciprocal) always equals one (e.g., 4 i 1).

e  Zero has no multiplicative inverse.

e  The multiplicative property of zero states that the
product of any real number and zero is zero.

e Division by zero is not a possible arithmetic
operation. Division by zero is undefined.

Additional resources on this topic can be found at
http://www.doe.virginia.gov/VDOE/middle-math-

strategies/#nns

How are the identity properties for multiplication
and addition the same? Different?

For each operation the identity elements are
numbers that combine with other numbers without
changing the value of the other numbers. The
additive identity is zero (0). The multiplicative
identity is one (1).

The student will use problem solving, mathematical
communication, mathematical reasoning,
connections, and representations to

e Identify the real number equation that represents
each property of operations with real numbers, when
given several real number equations.

. . s

5 F f! per latives. &

e  Test the validity of properties by using examples of

the properties of operations on real numbers.

. . . .
ke ml}fj thlé F{.Eﬁ.ﬁm of Ef“l Im EHS] ith TEE}
equation:

NOTE: The commutative, associative and distributive

properties are taught in previous grades.
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STANDARD 6.20

STRAND: PATTERNS, FUNCTIONS, AND ALGEBRA

GRADE LEVEL 6

6.20

The student will graph inequalities on a number line.

UNDERSTANDING THE STANDARD

(Background Information for Instructor Use Only)

ESSENTIAL UNDERSTANDINGS

ESSENTIAL KNOWLEDGE AND SKILLS

e Inequalities using the < or > symbols are
represented on a number line with an open circle on
the number and a shaded line over the solution set.
Ex:x<4

p) yi
Y

I
I
1 2 3

e Inequalities using the < OF = symbols are

represented on a number line with a closed circle on
the number and shaded line in the direction of the
solution set.

e The solution set to an inequality is the set of all
numbers that make the inequality true.

e It is important for students to see inequalities written
with the variable before the inequality symbol and

after. For example x>-6and 7 >vy.

Allstudents-should

e Does the order of the elements in an inequality

matter?

Yes. the order does matter. For example, x > 5 is not
the same relationship as 5 > x. However, x > 5 is the
same relationship as 5 <x.

The student will use problem solving, mathematical
communication, mathematical reasoning, connections
and representation to

e Given a simple inequality with integers, graph the

relationship on a number line.

e Given the graph of a simple inequality with integers,

represent the inequality two different ways using the
symbols <, >, < and >.
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Virginia 2009 Mathematics Standards of Learning Curriculum Framework
Introduction

The 2009 Mathematics Standards of Learning Curriculum Framework is a companion document to the 2009 Mathematics Standards of Learning and
amplifies the Mathematics Standards of Learning by defining the content knowledge, skills, and understandings that are measured by the Standards
of Learning assessments. The Curriculum Framework provides additional guidance to school divisions and their teachers as they develop an
instructional program appropriate for their students. It assists teachers in their lesson planning by identifying essential understandings, defining
essential content knowledge, and describing the intellectual skills students need to use. This supplemental framework delineates in greater specificity
the content tha