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Introduction and Overview

The purpose of the following document is to outline standards and
performance objectives adopted by the Internati@alool of Sosua, the
Dominican Republic, and to highlight grade-level pestations in
mathematics. The International School of Sosua tise National Council
of Teachers of Mathematics standards as its gudenfth content, skills,
instruction, and assessment. The standards aatfomts contained in this
document come directly from the NCTMNrinciples and Standards of
Mathematicgpublished in 2000.

Secondary mathematics course descriptions and orpahce
indicators, with the exception of Pre-Calculus, lbased onthe standards of
the California State Education Department, as thest reflect the scope and
sequence developed by the secondary teachers A@@g2008 and revised
during the 2008-2009 school year. The Pre-Calcotusse description and
performance objectives reflect the Michigan Meritr@ulum, designed by
the Michigan Department of Education. Their aptity to the
curriculum at ISS was reviewed by Jenny Olson, iCulum Coordinator,
and Chris Travers, Secondary Math Teacher.

The essential skills highlighted in grades Kindetgn through six
were the result of collaboration between teachemnd the 2007-2008
school year. At that time, teachers included: &edHowe, Vesna
Radivojevic, Leila Hastings, Maya Amelingmeier, Gtine Derosier, Dan
Russell, Candace Panchyshyn and Richard Mackinfaming the 2008-
2009 school year, the standards, focal points asskrgial skills were
revisited, reviewed and revised by Jessica Selkggnd Radivojevic , Cristin
Wert, Lindsay Enns, Dan Russell, Candace PanchysHyichard
Mackinnon, Jennifer Pivetta and Chris Travers nathematics teachers at
ISS.

As ISS is in the process of revising its curricajuthis is not a
complete document- it is a work in progress. Wtk curriculum is now in
place, the implementation of standards-based ictstru and authentic
assessment practices will follow. Over the cowfsthe 2009-2010 school
year, administration and staff anticipate that ¢hego areas of alignment
will be where we focus our professional growth.




Principles and Standards of School Mathematics
National Council of Teachers of Mathematics

Principles for School Mathematics

Educational decisions made by teachers, schoolrastnaitors, and other
professionals have important consequences for stsidad for society. The
Principles for school mathematics provide guidanamaking these
decisions.

The six principles for school mathematics addressarching themes:

Equity Principle. Excellence in mathematics education requirestegui
high expectations and strong support for all sttglen

Curriculum Principle . A curriculum is more than a collection of acties:
it must be coherent, focused on important mathe@sasind well articulated
across the grades.

Teaching Principle. Effective mathematics teaching requires undedstgn
what students know and need to learn and thenectwafig and supporting
them to learn it well.

Learning Principle. Students must learn mathematics with understgndin
actively building new knowledge from experience anidr knowledge.

Assessment PrincipleAssessment should support the learning of importa
mathematics and furnish useful information to ktetichers and students.

Technology Principle Technology is essential in teaching and learning
mathematics; it influences the mathematics thatught and enhances
students' learning.







- Classification, Position and
Patterns

Getting Started with Numbers
Developing understanding of
concept of numbers

Plane shapes and solid shap
Record using numerals
Numbers 1-12

Understand relationship
between numerals and
quantity

Begin counting by 2s, 5s, 10

o

es Time and money
Measurement- length, weight, -

and capacity

- Addition and subtraction
Greater numbers

Master counting by 2s, 5s
10s

- Number Sense: Counting,
Number Order, More/ Fewer,
Sorting, Classifying

- Graphing

- Patterns

- Tallying

- Calendar: days, weeks, months
- Patterns: identify, extend, creats
- Visualizing numbers

- Tables

- Number combinations
- Even/ Odd

- Counting on

- Addition/ Subtraction

- Addition: sentences
- Counting on: Doubles, Sums

- Missing addends
- Subtraction: counting back,

- Place Value: ones, tens,
- 2 digit addition

- 2 digit subtraction
- Geometry: Shapes 2-D, Solid

of 10

subtraction from 10

hundreds

3-D

"2

- -Money: identify coins, add

- -Fractions: 1/8, Y2, Ya
- -Weight: equal/ balanced
- -Measurement: inch, foot,

- -Linear Measurement: Ruler

coins

centimeter

- Time: to the hour, to the
half hour, to the minute
- Estimation
Probability

- Numbers through 20

- Addition and Subtraction Facts
through 12

- Place Value to 100

- Addition and Subtraction Facts
through 20

- Time and Money
- Addition and Subtraction Fact

- Geometry and Fractions

through 20

- Subtraction of 2-digit numbers
- Measurement
- Multiplication and Division

Readiness

5 -

Place Value through
1000/Addition and
Subtraction of 3-digit
numbers




- Addition and Subtraction Facts: -

counting and ordering, addition
and subtraction up to 20,
missing addends, multiple
addends, fact families, problen
solving, adding and subtracting
2 and 3 digit numbers,
regrouping, estimating sums
and differences, problem
solving

- Place Value, Money and Time
place value for ones, tens and
hundreds, comparing and
ordering, rounding dollars and
cents, making change, telling
time, AM and PM, problem

L
)

Collecting and Organizing
Data: making equal sets,
collecting and recording data,
pictographs, car graphs, line
graphs, temperatures,
probability, predicting

- Multiplication and Division up

to 5: multiplying and dividing
up to 5, properties of
multiplication and division,
guess and check strategies

- Multiplication and Division
up to 9: rules for division,
multiplication table,
multiplying and dividing up
to 9, patterns, problem
solving

- Geometry: slides, flips, turns,

- Fractions: fractions, comparing,

- Measurement and Time: inch, }2

angles, congruence, symmetryj,
circles, solids, visualization,
lines, segments, ordered pairs
area, problem solving

equivalent, estimating, mixed
numbers, time, problem solving

inch, foot, yard, mile, cup, pint,
quart, gallon

solving:
- Place Value - Multiplication: 2 by 2 digit Fraction Concepts Decimals and Measurement
- Addition and  Subtraction numbers Addition and Subtraction Graphing

Whole Numbers - Geometry and Measurement of Fractions Probability
- Money Algebra

- Multiplication and Division
Concepts and Facts

- Time, Data, Graphs

- Multiplication: 1 by 3 digit
numbers

- Place Value of Whole Number
and Decimals

- Multiplication of Whole
Numbers

- Division of Whole Numbers

U7

- Collecting, Organizing and

Using Data

- Measurement and Geometry

- Multiplication and Division
of Decimals
Fractions and Mixed
Numbers
Subtracting, Multiplying and
Dividing Fractions

Percent and Probability
Area and Volume




Middle School Math

- Addition of whole numbers
- Division of whole numbers
- Fractions

- Estimation

- decimals

- Graphing and statistics
- Integers, rational and real
numbers.

- Proportion and Percent
- Expressions, exponents,
expanded notation and

order of operations.

- Geometry

6" grade assessment
The Sum and Differences of
Whole Numbers
The Product and Quotients of
Whole Numbers

Reading and Writing Decimals-

Comparing, Ordering, and
Rounding Decimals
The Sums and Differences of
Decimals
The Product and Quotients o
Decimals
Solving Money Problems
The Meaning of a Fraction

Reducing to the Lowest Tern
and Raising to the Highest
Terms

Finding the Common
Denominators

Comparing and Ordering

Fractions

Improper Fractions and Mixeg

Numbers

Adding and Subtracting

Fractions

Multiplying and Dividing

Fractions

sSets and numbers

- Set concept and operations -

- Early number systems
- Decimal number systems
- Factors and multiples
- Like denominators

- Unlike denominators
Fractions
- Decimal fractions
- Word problems
- Common fractions
- Decimal fractions
- Per cents
- Word problems

Formulas and Rations

Writing formulas

- A function machine

- Equations

- Ratio & proportions

Sets and Numbers

- Gathering and organizing dats

- Central tendency and
dispersion

- Graphs of statistics

- Graphs of points

Review

Whole Numbers
The set of whole numbers
Graphs

Operations with whole numbers -

Applications with whole
numbers

Numbers & Factors
Numbers and bases
Sets

Factors and multiples
Least common multiple

Fractions and Rounding
Common fraction addition
Common fraction subtractions
Decimal fractions
Rounding numbers

- Multiplication of fractions
- Division of fractions

- Fraction as per cents

- Per cent exercises

Statistics and Graphs

- Statistical measures

- Types of graphs

- Simple probabilities

- And -or statements
Integers

- Basic concepts

- Addition & subtraction

- Multiplication & division

- Expressions & sentences

Formulas and Geometry
- Square roots
- Perimeter, circumference &
areas
- Rectangular solids
- Cylinder, cone & sphere
Fractions and Percents
- Variables in formulas
- Addition and subtraction
- Multiplication and division
- Problem solving




Rational Numbers
Proper & improper fraction
Mixed numbers
Decimal fractions
Percent

Review

- Whole number and fractions

- Fraction and per cents

- Statistics, graph and
probability

- Integers

High School Math

A Mathematical System
Point, lines, and plane
Definition
Geometric terms
Postulates and theorems

Proofs
Logic
Reasoning
Two column proof
Paragraph proof

Congruency
Congruent triangles
Corresponding parts
Inequalities
Quadrilaterals

Similar Polygons
Ratio and proportions
Definition and similarity
Similar polygons & triangles
Right triangle geometry
Circles
Circles and spheres
Tangents, arcs and chords
Specials angles in circles
Special segments in circles

Construction and Locus
Basic constructions
Triangles and circles
Polygons
Locus meaning and use

Area and Volume
Area of polygons
Area of circles
Surface areas of solids
Volume of solids

Coordinate Geometry
Ordered pairs
Distance
Lines
Coordinate proofs

Review
Proof and angles
Polygons and circles
Construction and
measurement
Coordinate geometry

Set Structures and Function
Properties & operation of set
Axioms & applications
Relations & functions
Algebraic expression

Numbers and Sentences
Orders and absolute values

Radical Expressions

s Multiplying & dividing fractions
. Adding & subtracting
fractions

. Equations with fractions

. Applications with fractions
Real Numbers

. Rational & irrational numbers

Quadratic Equations

. Distance formulas

. Conic sections

. Systems of equations

. Application of conic sections
Area and Volume

. Distance formulas

. Conic sections

Counting Principles
Progressions

. Permutations

. Combinations

. Probability

Review

Integers and open sentences

. Graphs and polynomials




. Sums and products
. Algebraic sentences
. Number and motion
problems
Polynomials
. Multiplying polynomials
. Factoring
. Operation with polynomials
. Variations

. Laws of radicals
. Quadratic equations
. Quadratic formulas

. Systems of equations
. Application of conic sections

. Fractions quadratics
. Exponential fractions

"

Relations and Function
Relation and function.
Rules of correspondence.
Notation of function.
Types of function

Special Function
Linear function.
Second-degree function.
Polynomial function.
Other function.

Trigonometry

- Definition
Evaluation of function
Trigonometric table
Special angles

Circular Functions and Graph
Circular function & special
function
Graphs of sin & cosine
Amplitude and period

Phase shift

Identities & Functions
Reciprocal relations
Pythagorean relations
Trigonometric identities
Sum and difference formulas

Trigonometric functions
- Law of cosines

Law of sine

Applied problems

Inverse functions

Graphing polar coordinates

Converting polar coordinates -

Graphing polar equations

Quadratic Equations.
- Conic sections

Circle and ellipse
Parabola and hyperbola
Transformations
Mathematical induction
Functions and limits
Slopes of functions
Pythagorean relations







Content Standards

1. Number and Operations

Instructional programs from prekindergarten through grade 12 should enable all
students to--

understand numbers, ways of representing numhaseasionships among
numbers, and number systems;

understand meanings of operations and how theterelaone another;
compute fluently and make reasonable estimates

2. Algebra

Instructional programs from prekindergarten through grade 12 should enable all
students to--

understand patterns, relations, and functions;

represent and analyze mathematical situationstamctigres using algebraic
symbols;

use mathematical models to represent and undergtarditative relationships;
analyze change in various contexts

3. Geometry

Instructional programs from prekindergarten through grade 12 should enable all
students to--

analyze characteristics and properties of two-tareke-dimensional geometric
shapes and develop mathematical arguments abounnegeo relationships;
specify locations and describe spatial relationshiging coordinate geometry
and other representational systems;

apply transformations and use symmetry to analyaematical situations;
use visualization, spatial reasoning, and geometddeling to solve problems.

4. Measurement

Instructional programs from prekindergarten throggide 12 should enable all
students to--




understand measurable attributes of objects andrti® systems, and
processes of measurement;
apply appropriate techniques, tools, and formwadetermine measurements.

5. Data Analysis and Probability

Instructional programs from prekindergarten throggide 12 should enable all
students to--

formulate questions that can be addressed withatataollect, organize, and
display relevant data to answer them;

select and use appropriate statistical methodedtyze data;

develop and evaluate inferences and predictiorisatiesbased on data;
understand and apply basic concepts of probability

6. Problem Solving

Instructional programs from prekindergarten through grade 12 should enable all
students to--

build new mathematical knowledge through probleiwisg;

solve problems that arise in mathematics and iaratbntexts;
apply and adapt a variety of appropriate strategies®lve problems;
monitor and reflect on the process of mathemagoathlem solving.

7. Reasoning and Proof

Instructional programs from prekindergarten through grade 12 should enable all
students to--

recognize reasoning and proof as fundamental aspéatathematics;
make and investigate mathematical conjectures;

develop and evaluate mathematical arguments armdspro

select and use various types of reasoning and mietbigoroof.




8. Communication

Instructional programs from prekindergarten through grade 12 should enable all
students to--

organize and consolidate their mathematical thipkimough communication;
communicate their mathematical thinking cohereatig clearly to peers,
teachers, and others;

analyze and evaluate the mathematical thinkingstiradegies of others;

use the language of mathematics to express matioaindeas precisely.

9. Connections

Instructional programs from prekindergarten through grade 12 should enable all
students to--

recognize and use connections among mathematead;id

understand how mathematical ideas interconnecbaid on one another to
produce a coherent whole;

recognize and apply mathematics in contexts outsiceathematics.

10. Representation

Instructional programs from prekindergarten through grade 12 should enable all
students to--

create and use representations to organize, remodd;ommunicate
mathematical ideas;

select, apply, and translate among mathematicatseptations to solve
problems;

use representations to model and interpret physoalal, and mathematical
phenomena.




Performance Indicators

1.

Grades K-2

Numbers and Operations Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to

In prekindergarten through grade 2 all students
should—

1.1 Understand numbers,
ways of representing
numbers, relationships
among numbers, and
number systems

count with understanding and recognize "how man
in sets of objects

use multiple models to develop initial understagdin
of place value and the base-ten number system;
develop understanding of the relative position and
magnitude of whole numbers and of ordinal and
cardinal numbers and their connections;

develop a sense of whole numbers and represent 3
use them in flexible ways, including relating,
composing, and decomposing numbers;

and

connect number words and numerals to the quantities

they represent, using various physical models and
representations;

understand and represent commonly used fractions

such as 1/4, 1/3, and 1/2.

D

1.2 Understand meanings
operations and how they
relate to one another

of.

understand various meanings of addition and
subtraction of whole numbers and the relationship
between the two operations;

understand the effects of adding and subtractingjev
numbers;

understand situations that entail multiplicationl an
division, such as equal groupings of objects and
sharing equally.

=

1.3 Compute fluently and

make reasonable estimates

D

develop and use strategies for whole-number
computations, with a focus on addition and
subtraction;

develop fluency with basic number combinations fg
addition and subtraction

use a variety of methods and tools to compute,
including objects, mental computation, estimation,

paper and pencil, and calculators.




2. Algebra Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In prekindergarten through grade 2 all students
should—

2.1 Understand patterns,
relations, and functions

sort, classify, and order objects by size, numéed,
other properties

recognize, describe, and extend patterns such as
sequences of sounds and shapes or simple numeric
patterns and translate from one representation to
another;

analyze how both repeating and growing patterns a
generated

=

e

2.2 Represent and analyze -

mathematical situations an
structures using algebraic
symbols

.

illustrate general principles and properties of
operations, such as commutativity, using specific
numbers;

use concrete, pictorial, and verbal representations
develop an understanding of invented and
conventional symbolic notations.

2.3 Use mathematical
models to represent and
understand quantitative
relationships

model situations that involve the addition and
subtraction of whole numbers, using objects, pesyr
and symbols.

2.4 Analyze change in
various contexts

describe qualitative change, such as a student's
growing taller;

describe quantitative change, such as a student's
growing two inches in one year

3. Geometry Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In prekindergarten through grade 2 all students
should—

3.1 Analyze characteristics
and properties of two- and
three-dimensional geometr
shapes and develop
mathematical arguments
about geometric
relationships

c- describe attributes and parts of two- and three-

recognize, name, build, draw, compare, and sort two
and three-dimensional shapes;

dimensional shapes;
investigate and predict the results of putting tbge
and taking apart two- and three-dimensional shape

2]

3.2 Specify locations and

describe spatial

describe, name, and interpret relative positions in
space and apply ideas about relative position;




relationships using
coordinate geometry and
other representational
systems

describe, name, and interpret direction and digtamc
navigating space and apply ideas about directian a|
distance;

find and name locations with simple relationshipshs
as "near to" and in coordinate systems such as.ma

PS

3.3 Apply transformations
and use symmetry to
analyze mathematical
situations

recognize and apply slides, flips, and turns;
recognize and create shapes that have symmetry.

3.4 Use visualization,
spatial reasoning, and
geometric modeling to
solve problems

3.4, cont'd.

create mental images of geometric shapes usin@akj
memory and spatial visualization;

recognize and represent shapes from different
perspectives;

relate ideas in geometry to ideas in number and
measurement;

recognize geometric shapes and structures in the

Dat

environment and specify their location

4. Measurement Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In prekindergarten through grade 2 all students
should—

4.1 Understand measurablé
attributes of objects and the
units, systems, and
processes of measurement

ALY ”J

recognize the attributes of length, volume, weight,
area, and time;

compare and order objects according to these
attributes;

understand how to measure using nonstandard an(
standard units;

select an appropriate unit and tool for the attebu
being measured

4.2 Apply appropriate
techniques, tools, and
formulas to determine
measurements

measure with multiple copies of units of the saime,
such as paper clips laid end to end;

repetition of a single unit to measure somethimgda
than the unit, for instance, measuring the length o
room with a single meter stick;

use tools to measure;

develop common referents for measures to make

comparisons and estimates.

5. Data Analysis and Probability Standard

Instructional programs

from prekindergarten

In prekindergarten through grade 2 all students

should—




through grade 12 should
enable all students to—

5.1 Formulate questions

that can be addressed with
data and collect, organize,
and display relevant data tg
answer them

pose questions and gather data about themselves
their surroundings;

sort and classify objects according to their atiieis
and organize data about the objects

represent data using concrete objects, pictures, an
graphs

and

5.2 Select and use
appropriate statistical
methods to analyze data

describe parts of the data and the set of datandoke
to determine what the data show.

5.3 Develop and evaluate
inferences and predictions
that are based on data

discuss events related to students' experiendédsebs
or unlikely.

5.4 Understand and apply

basic concepts of probabilit

Number and Operations

Focal Points

K

Count with understanding and recognize “how manysats of objects

Develop understanding of the relative position arajnitude of whole numbers
and of ordinal and cardinal numbers and their cotioles

Connect number words and numerals to the quantitesrepresent, using
various physical models and representations

Algebra

Sort, classify, and order objects by size, numéed, other properties

Analyze how both repeating and growing patterngyaresrated

Use concrete, pictorial, and verbal representatiomevelop an understanding of
invented and conventional symbolic notations

Describe qualitative change, such as a studertiwigg taller

Geometry

Recognize, name, build, draw, compare, and sor &nd three-dimensional
shapes (naming of three-dimensional shapes oat@sade 5 Curriculum Focal

Points)




Describe attributes and parts of two- and threeedsional shapes

Describe, name, and interpret relative positionspace and apply ideas about
relative position

Describe, name, and interpret direction and diganoavigating space and apply
ideas about direction and distance

Find and name locations with simple relationshipshsas “near to” and in
coordinate systems such as maps (this use of catedsystems is not identified
as a focal point or connection)

Create mental images of geometric shapes usingbpsmory and spatial
visualization

Recognize geometric shapes and structures in thepament and specify their
location

Measurement

Recognize the attributes of length, volume, weighg#a, and time (time is not
identified as a focal point or connection)

Compare and order objects according to these aiitish

Data Analysis and Probability

Pose guestions and gather data about themselvebendurroundings

Sort and classify objects according to their atii!s and organize data about the
objects

Describe parts of the data and the set of dataxd®be to determine what the
data show




By the end of Kindergarten mathematics, children aiSS should be able to...

counts out loud from 1 - 30

arranges numbers in order from 1-20 and recogmbes they are out of order
recognizes numbers 1 - 20

counts a group of objects with 1:1 correspondemct 20

understands the numerals 1-9 and number 10, argltrdities they represent
demonstrates fluency with number combinations Upte.g., 1 +4 =_ )
demonstrates fluency with number complements d4p {e.g., 1 + __ =5)

uses concrete objects to determine the answedditan and subtraction
problems (for number combinations up to 10)

recognizes and describes simple patterns (e.g1,212,123)

creates and extends simple patterns

creates and solves own story problems using additnal subtraction with sums
and/or differences up to 5

makes direct comparisons of length, weight, andwe of objects (e.g., note
which object is shorter, longer, taller, lighteeavier, or holds more)

identifies and describes basic 2D and 3D geomehijects

interprets a group-created graph using terms ssichagie than, less than, the
same as, and altogether

identifies, sorts and classifies objects by onebatte and identifies objects that
do not belong to a particular group




Focal Points
Grade 1

Number and Operations

Develop understanding of the relative position araynitude of whole numbers
and of ordinal and cardinal numbers and their cotioles

Develop a sense of whole numbers and represenisanthem in flexible ways,
including relating, composing, and decomposing nermsb

Connect number words and numerals to the quantitesrepresent, using
various physical models and representations

Understand various meanings of addition and sutidraof whole numbers and
the relationship between the two operations

Understand the effects of adding and subtractinglevhumbers

Algebra

lllustrate general principles and properties ofraiens, such as commutativity,
using specific numbers

Use concrete, pictorial, and verbal representatiommevelop an understanding of
invented and conventional symbolic notations

Model situations that involve the addition and sattion of whole numbers,
using objects, pictures, and symbols

Describe quantitative change, such as a studertigigg two inches in one year

Geometry

Recognize, name, build, draw, compare, and sort &nd three-dimensional
shapes (naming of three-dimensional shapes oat@sade 5 Curriculum Focal
Points)

Describe attributes and parts of two- and threeedsional shapes

Investigate and predict the results of putting tbgeand taking apart two- and
three-dimensional shapes

Recognize and create shapes that have symmetry




Create mental images of geometric shapes usingbpsmory and spatial
visualization

Recognize and represent shapes from different petisps

Recognize geometric shapes and structures in theoament and specify their
location

Measurement

Recognize the attributes of length, volume, weighga, and time (time is not
identified as a focal point or connection)

Data Analysis and Probability

Sort and classify objects according to their atii!s and organize data about the
objects

Represent data using concrete objects, picturesg@aphs

Describe parts of the data and the set of datand®ke to determine what the
data show




By the end of Grade 1 mathematics, children at ISShould be able to...

counts by ones past 100, by twos, fives and tedf@

reads and writes numbers up to 100

understands and uses numbers up to 100

represents equivalent forms of the same numb&Q¢e.g., 10 may be
represented as 5+5, 7+3, 2+2+2+2+2, 12-2)

counts and groups objects in ones and tens

identifies and knows the value of coins and sholisrént combinations of coins
that equal the same value (e.g. 25¢ may be repgszban 1 nickel + 2 dimes, 25
pennies, 5 nickels)

demonstrates fluency with basic number combinationaddition facts (sums to
10)

demonstrates fluency with basic number combinationsubtraction facts (up to
10)

recognizes and makes reasonable estimates wheradagfarger and smaller
guantities

creates and solves story problems and justifiesenrssusing pictures, diagrams,
words, and/or number sentences

recognizes, describes, and extends repeating pafieg. 1213, 1123)
compares the length of two or more objects by udingct comparison or a
nonstandard unit

tells time to the nearest half hour and relateg timmevents (e.g., lunch is around
12 o’clock noon)

classifies and describes 2D and 3D objects by Hitibutes

collects, organizes and represents data

interprets and draws conclusions from data

sorts and classifies objects by common attributescribes the categories and
organizes the information

collects, organizes and represents data

interprets and draws conclusions from data

sorts and classifies objects by common attributescribes the categories and
organizes the information




Focal Points
Grade 2

Number and Operations

Use multiple models to develop initial understaggiof place value and the base-
ten number system

Develop a sense of whole numbers and represenisanthem in flexible ways,
including relating, composing, and decomposing nermsb

Understand situations that entail multiplication alivision, such as equal
groupings of objects and sharing equally

Develop and use strategies for whole-number coniipng with a focus on
addition and subtraction

Develop fluency with basic number combinationsdddition and subtraction

Use a variety of methods and tools to computeutioly objects, mental
computation, estimation, paper and pencil, andutaiors

Algebra

Use concrete, pictorial, and verbal representatiommevelop an understanding of
invented and conventional symbolic notations

Model situations that involve the addition and sattion of whole numbers,
using objects, pictures, and symbols

Describe quantitative change, such as a studertigigg two inches in one year

Geometry

Describe, name, and interpret direction and digamoavigating space and apply
ideas about direction and distance

Relate ideas in geometry to ideas in number andunement
Measurement

Recognize the attributes of length, volume, weighga, and time (time is not
identified as a focal point or connection)

Understand how to measure using nonstandard andasthunits




Select an appropriate unit and tool for the attetheing measured

Measure with multiple copies of units of the samze,ssuch as paper clips laid
end to end

Use repetition of a single unit to measure somegtharger than the unit, for
instance, measuring the length of a room with glsimeter stick

Use tools to measure

Develop common referents for measures to make cosopa and estimates




By the end of Grade 2 mathematics, children at ISShould be able to...

counts, reads, and writes whole numbers to 1,080dentifies the place value
for each digit

uses flexibility in representing a quantity (e2),= 10 + 10 =8 + 8 + 4))

knows addition facts (sums to 20)

knows subtraction facts (up to 20)

uses a variety of strategies to add two-digit nursieth and without regrouping
uses a variety of strategies to subtract two-aigmbers with and without
regrouping

creates models and solves simple problems involwinfjiplication and division
recognizes, names, represents and compares comosadyunit fractions (e.g.,
1/2 is larger than 1/4)

adds and subtracts amounts of money using deciotaiion and the $ and ¢
symbols recognizes, describes and extends repeatthgrowing geometric and
number patterns

measures the length of objects using a nonstarahardtandard unit

recognizes and makes reasonable estimates in reesesutr

tells time to one-minute intervals and knows relaships of time (e.g., how many
minutes in an hour)

describes and classifies 2D and 3D shapes accaalihg number and shape of
faces, edges and vertices

collects numerical data and records, organizeplalis, and interprets the data on
bar graphs and other representations

explains and justifies solutions and strategiesgusiathematical vocabulary




Performance Indicators

Grades 3-5

1. Numbers and Operations Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to

In grades 3 through 5 all students should—

1.1. Understand numbers,
ways of representing
numbers, relationships
among numbers, and
number systems

understand the place-value structure of the base-te
number system and be able to represent and comp
whole numbers and decimals;

recognize equivalent representations for the same
number and generate them by decomposing and
composing numbers;

develop understanding of fractions as parts of unit
wholes, as parts of a collection, as locations on
number lines, and as divisions of whole numbers;
use models, benchmarks, and equivalent forms to
judge the size of fractions;

recognize and generate equivalent forms of commg
used fractions, decimals, and percents;

explore numbers less than 0 by extending the num
line and through familiar applications;

describe classes of numbers according to
characteristics such as the nature of their factors

are
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1.2. Understand meanings
of operations and how they
relate to one another

understand various meanings of multiplication and
division

understand the effects of multiplying and dividing
whole numbers;

identify and use relationships between operations,
such as division as the inverse of multiplicatitan,
solve problems;

understand and use properties of operations, sich
the distributivity of multiplication over addition.

a

1.3. Compute fluently and

make reasonable estimates

D

develop fluency with basic number combinations fo
multiplication and division and use these comborai
to mentally compute related problems, such éx580
develop fluency in adding, subtracting, multiplying
and dividing whole numbers;

develop and use strategies to estimate the rasults
whole-number computations and to judge the
reasonableness of such results;

develop and use strategies to estimate computatiot

NS

involving fractions and decimals in situations vaet




to students' experience;

use visual models, benchmarks, and equivalent for
to add and subtract commonly used fractions and
decimals;

select appropriate methods and tools for computing
with whole numbers from among mental computati
estimation, calculators, and paper and pencil auegr
to the context and nature of the computation aed u

ms

the selected method or tools.

2. Algebra Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 3 through 5 all students should—

2.1 Understand patterns,
relations, and functions

describe, extend, and make generalizations about
geometric and numeric patterns;

represent and analyze patterns and functions, usin
words, tables, and graphs.

2.2 Represent and analyze -

mathematical situations an
structures using algebraic
symbols

L

identify such properties as commutativity,
associativity, and distributivity and use them to
compute with whole numbers;

represent the idea of a variable as an unknown
quantity using a letter or a symbol,

express mathematical relationships using equation

)

2.3 Use mathematical
models to represent and
understand quantitative
relationships

model problem situations with objects and use
representations such as graphs, tables, and eqgi&bi
draw conclusions.

2.4 Analyze change in
various contexts

investigate how a change in one variable relat@s to
change in a second variable;
identify and describe situations with constant or

varying rates of change and compare them.

3. Geometry Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 3 through 5 all students should—

3.1 Analyze characteristics
and properties of two- and
three-dimensional geometr
shapes and develop

identify, compare, and analyze attributes of twad a
three-dimensional shapes and develop vocabulary

c describe the attributes;

classify two- and three-dimensional shapes accgrd




mathematical arguments
about geometric
relationships

to their properties and develop definitions of sksof
shapes such as triangles and pyramids;
investigate, describe, and reason about the resfults
subdividing, combining, and transforming shapes;
explore congruence and similarity;

make and test conjectures about geometric propertie
and relationships and develop logical arguments to
justify conclusions.

3.2 Specify locations and
describe spatial
relationships using
coordinate geometry and
other representational
systems

describe location and movement using common
language and geometric vocabulary

make and use coordinate systems to specify location
and to describe paths;

find the distance between points along horizondl &
vertical lines of a coordinate system.

3.3 Apply transformations
and use symmetry to
analyze mathematical
situations

predict and describe the results of sliding, fligpi
and turning two-dimensional shapes;

describe a motion or a series of motions that stidw
that two shapes are congruent;

identify and describe line and rotational symmetry
two- and three-dimensional shapes and designs.

3.4 Use visualization, spati
reasoning, and geometric
modeling to solve problems

build and draw geometric objects;

create and describe mental images of objects,rpait
and paths;

identify and build a three-dimensional object from
two-dimensional representations of that object;
identify and draw a two-dimensional representatibn
a three-dimensional object;

use geometric models to solve problems in othexsare
of mathematics, such as number and measurement;
recognize geometric ideas and relationships antyapp
them to other disciplines and to problems thateans
the classroom or in everyday life.
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4. Measurement Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 3 through 5 all students should—

4.1 Understand measurablé
attributes of objects and the
units, systems, and

processes of measurement

ALY ”J

understand such attributes as length, area, weight,
volume, and size of angle and select the apprapriaf
type of unit for measuring each attribute;
understand the need for measuring with standartg yni
and become familiar with standard units in the
customary and metric systems;

carry out simple unit conversions, such as from




centimeters to meters, within a system of
measurement;

understand that measurements are approximations
how differences in units affect precision;

explore what happens to measurements of a two-
dimensional shape such as its perimeter and area
the shape is changed in some way.

4.2 Apply appropriate
techniques, tools, and
formulas to determine
measurements

develop strategies for estimating the perimeteeasa
and volumes of irregular shapes;

select and apply appropriate standard units and too
measure length, area, volume, weight, time,
temperature, and the size of angles;

select and use benchmarks to estimate measureme
develop, understand, and use formulas to find tha a
of rectangles and related triangles and parallalogr
develop strategies to determine the surface arehs a
volumes of rectangular solids.

5. Data Analysis and Probability Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 3 through 5 all students should—

5.1 Formulate questions

that can be addressed with
data and collect, organize,
and display relevant data tc
answer them

design investigations to address a question and
consider how data-collection methods affect thenmeat
of the data set;

collect data using observations, surveys, and
experiments;

represent data using tables and graphs such as lin
plots, bar graphs, and line graphs

recognize the differences in representing categbric
and numerical data.

11°}

5.2 Select and use
appropriate statistical
methods to analyze data

describe the shape and important features of af set

and

wh

nts;

data and compare related data sets, with an engphasi

on how the data are distributed;

use measures of center, focusing on the median, and

understand what each does and does not indicatg
the data set;

compare different representations of the sameatata
evaluate how well each representation shows
important aspects of the data.

5.3 Develop and evaluate
inferences and predictions
that are based on data

propose and justify conclusions and predictions thg
are based on data and design studies to further
investigate the conclusions or predictions.

5.4 Understand and apply

- describe events as likely or unlikely and disches t

abo




basic concepts of probability degreeof likelihood using such words agrtain,
equally likely,andimpossible;

- predict the probability of outcomes of simple
experiments and test the predictions;

- understand that the measure of the likelihood of an
event can be represented by a number from 0 to 1.

Focal Points
Grade 3

Number and Operations

Understand the place-value structure of the basewienber system and be able to
represent and compare whole numbers and decimals

Recognize equivalent representations for the sammdbar and generate them by
decomposing and composing numbers

Develop understanding of fractions as parts of whibles, as parts of a
collection, as locations on number lines, and (fadé 6 Curriculum Focal Points)
as divisions of whole numbers

Use models, benchmarks, and equivalent forms tgejdide size of fractions
Understand various meanings of multiplication aivistbn

Understand the effects of multiplying and dividwwgole numbers

Identify and use relationships between operatisash as division as the inverse
of multiplication, to solve problems

Understand and use properties of operations, ssitieadistributivity of
multiplication over addition

Develop fluency with basic number combinationsrfasditiplication and division
and use these combinations to mentally computéecefaoblems, such as 30 x
50

Develop fluency in adding, subtracting, multiplyjraqnd dividing whole numbers

Develop and use strategies to estimate the resfulibole-number computations
and to judge the reasonableness of such results




Select appropriate methods and tools for computiitigg whole numbers from
among mental computation, estimation, calculatmg, paper and pencil
according to the context and nature of the compmutatnd use the selected
method or tool

Algebra

Describe, extend, and make generalizations abamegtic and numeric patterns
Represent and analyze patterns and functions, uwsings, tables, and graphs

Identify such properties as commutativity, assoatgt and distributivity and use
them to compute with whole numbers

Express mathematical relationships using equations

Model problem situations with objects and use regmé&ations such as graphs,
tables, and equations to draw conclusions

Geometry

Identify, compare, and analyze attributes of twad three-dimensional shapes
and develop vocabulary to describe the attributes

Classify two- and three-dimensional shapes accgrtdirtheir properties and
develop definitions of classes of shapes suchasgles and pyramids

Investigate, describe, and reason about the resfudisbdividing, combining, and
transforming shapes

Explore congruence and similarity

Make and test conjectures about geometric progeatid relationships and
develop logical arguments to justify conclusions

Make and use coordinate systems to specify locatimal to describe paths
Build and draw geometric objects
Create and describe mental images of objects,rpajteand paths

Use geometric models to solve problems in otheasaoé mathematics, such as
number and measurement




Recognize geometric ideas and relationships anly #pgm to other disciplines
and to problems that arise in the classroom owvamyalay life

Measurement
Understand such attributes as length, area, wé@dgntified in Grades 1 and 2
Curriculum Focal Points), volume, and size of arayid select the appropriate

type of unit for measuring each attribute

Carry out simple unit conversions, such as frontinesters to meters, within a
system of measurement

Explore what happens to measurements of a two-diloeal shape such as its
perimeter and area when the shape is changed ia s@am

Develop strategies for estimating the perimetaeas and volumes of irregular
shapes

Select and apply appropriate standard units anld toaneasure length, area,
volume, weight, time, temperature, and the sizangfles (measuring time and
temperature is not identified as a focal pointamreection)

Select and use benchmarks to estimate measure(atatsn Grade 2 Curriculum
Focal Points)

Data Analysis and Probability

Design investigations to address a question ansidenhow data-collection
methods affect the nature of the data set

Collect data using observations, surveys, and @xpeets

Represent data using tables and graphs such gdditse bar graphs, and line
graphs

Describe the shape and important features of af glztta and compare related
data sets, with (in Grade 8 Curriculum Focal Pgiatsemphasis on how the data
are distributed

Compare different representations of the sameatatavaluate how well each
representation shows important aspects of the(dla in Grade 8 Curriculum
Focal Points)

Propose and justify conclusions and predictionsdah@based on data and design
studies to further investigate the conclusionsredjtions (designing such
studies is not identified as a focal point or catios)




By the end of Grade 3 mathematics, children at ISShould be able to...

recognizes equivalent representations for the samwer (up to four-digits) and
generates them by composing and decomposing nurfgagrs1247 may be
represented as 1000 + 240 + 7)

understands the place value of whole numbers ap,@00

knows the addition facts (sums to 20) and the spording subtraction facts
finds the sum or difference of two whole numbersveen 0 and 10,000 with or
without regrouping

uses arrays to do multiplication and repeated aottm to do division
memorizes the multiplication table for numbers w1 and 10

understands and uses the inverse relationship betmeltiplication and division
solves problems involving addition and subtracbmoney amounts in decimal
notation

compares fractions represented by drawings or eteonaterials to show
equivalency (1/2 of a cake is the same as 2/4 atha&n cake of the same size)
adds and subtracts simple fractions in context,(&/g¢ + 1/4 is the same as 1/2)
understands that fractions and decimals are twerdift representations of the
same concept selects appropriate mathematical dgrtdomake an expression
true (e.g., +, -, X, +, >, <, =)

represents and solves simple functional relatigrss(e.g., find the total cost of
multiple items given the cost per unit or 120 masut _ hours)

recognizes and extends a linear pattern by itsrule

estimates and measures the length, liquid voluméwaeight/mass of given
objects using the appropriate tools and units

measures area and perimeter of regular shapesaisigety of tools (e.qg.,
squares, ruler, grid paper)

identifies, describes, and classifies polygonsZiDdjeometric objects
recognizes and creates shapes that are congrudot dave symmetry
conducts simple probability experiments by detemgrthe number of possible
outcomes and makes simple predictions

represents data using tables and graphs suchegsldits, bar graphs, line graphs
and venn diagrams

uses a variety of methods, such as words, num&arsols, charts, graphs,
tables, diagrams, and models to explain mathemaéaaoning

explains and justifies solutions using correct reathtical vocabulary




Focal Points
Grade 4

Number and Operations

Understand the place-value structure of the basewienber system and be able to
represent and compare whole numbers and decimals

Recognize equivalent representations for the sambar and generate them by
decomposing and composing numbers

Use models, benchmarks, and equivalent forms tgejdide size of fractions

Recognize and generate equivalent forms of commas#y fractions, decimals,
and (in Grade 7 Curriculum Focal Points) percents

Understand the effects of multiplying and dividiwgole numbers

Identify and use relationships between operatisash as division as the inverse
of multiplication, to solve problems

Understand and use properties of operations, ssitieadistributivity of
multiplication over addition

Develop fluency with basic number combinationsrfadtiplication and division
and use these combinations to mentally computéekfaoblems, such as 30 x
50

Develop fluency in adding, subtracting, multiplyjraqnd dividing whole numbers

Develop and use strategies to estimate the resfulithole-number computations
and to judge the reasonableness of such results

Select appropriate methods and tools for computiitigy whole numbers from
among mental computation, estimation, calculatamg, paper and pencil

according to the context and nature of the compmutatnd use the selected
method or tool

Algebra
Describe, extend, and make generalizations abamegtic and numeric patterns

Represent and analyze patterns and functions, uwsings, tables, and graphs




Identify such properties as commutativity, assoatgt and distributivity and use
them to compute with whole numbers

Express mathematical relationships using equations

Model problem situations with objects and use regmé&ations such as graphs,
tables, and equations to draw conclusions

Geometry

Identify, compare, and analyze attributes of twad three-dimensional shapes
and develop vocabulary to describe the attributes

Investigate, describe, and reason about the resfudisbdividing, combining, and
transforming shapes

Explore congruence and similarity

Describe location and movement using common langaag geometric
vocabulary

Predict and describe the results of sliding, fifgpiand turning two-dimensional
shapes

Describe a motion or a series of motions that stitbw that two shapes are
congruent

Identify and describe line and rotational symmaeatriwo- and three-dimensional
shapes and designs

Use geometric models to solve problems in otheasaoé mathematics, such as
number and measurement

Recognize geometric ideas and relationships anly #pgm to other disciplines
and to problems that arise in the classroom owvamylay life

Measurement
Understand such attributes as length, area, wédgntified in Grades 1 and 2
Curriculum Focal Points), volume, and size of aragld select the appropriate

type of unit for measuring each attribute

Understand the need for measuring with standars and become familiar with
standard units in the customary and metric systems




Carry out simple unit conversions, such as frontinesters to meters, within a
system of measurement

Explore what happens to measurements of a two-diloeal shape such as its
perimeter and area when the shape is changed ia s@am

Develop strategies for estimating the perimetaeas and volumes of irregular
shapes

Select and apply appropriate standard units anld toaneasure length, area,
volume, weight, time, temperature, and the sizangfles (measuring time and
temperature is not identified as a focal point@mreection)

Select and use benchmarks to estimate measure(atatsn Grade 2 Curriculum
Focal Points)

Develop, understand, and use formulas to find tha af rectangles and related
triangles and parallelograms

Data Analysis and Probability

Design investigations to address a question ansidenhow data-collection
methods affect the nature of the data set

Collect data using observations, surveys, and @xpeeits

Represent data using tables and graphs such gsditse bar graphs, and line
graphs

Describe the shape and important features of af glstta and compare related
data sets, with (in Grade 8 Curriculum Focal Pgiatsemphasis on how the data
are distributed

Compare different representations of the sameatataevaluate how well each
representation shows important aspects of the(dkta in Grade 8 Curriculum
Focal Points)

Propose and justify conclusions and predictionsdh@based on data and design
studies to further investigate the conclusionsredjgtions (designing such
studies is not identified as a focal point or castiua)




By the end of Grade 4 mathematics, children shoulde able to...

knows addition and subtraction facts to 20

rounds whole numbers through the thousands

adds and subtracts 4-digit numbers with and witlhegtouping

knows multiplication facts to 12 x 12

multiplies a multi-digit number by a two-digit numb

divides a multi-digit number by a one-digit number

factors whole numbers up to 100

recognizes and generates equivalent forms of corynused fractions and
decimals

identifies on a number line the relative positidriractions, mixed numbers and
decimals to two decimal places

explains different interpretations of fraction®(j.parts of a whole or set,
division, equivalents)

adds and subtracts decimals to two places includiiigrs and cents

uses letters, boxes, or other symbols to standrfgmumber in simple
expressions or equations

measures and computes area and perimeter labelmmgpiate units (e.g., cm or
cm2)

identifies and compares attributes of 2D shapesrdow to their properties and
develops definitions of triangles and quadrilateral

plots points on a graph to describe a pattern aakkmredictions

collects, organizes, displays and interprets data

represents all possible outcomes for a simple fmitityasituation

justifies the reasonableness of the solution bygugarious strategies
expresses solutions clearly and logically usingaeropriate terms, pictures and
numbers

explains and justifies solutions and strategiesgusiathematical vocabulary




Focal Points
Grade 5

Number and Operations

Recognize equivalent representations for the sammdbar and generate them by
decomposing and composing numbers

Recognize and generate equivalent forms of commas#y fractions, decimals,
and (in Grade 7 Curriculum Focal Points) percents

Explore numbers less than 0 by extending the nutiieand through familiar
applications

Describe classes of numbers according to charatibsrsuch as the nature of
their factors

Understand the effects of multiplying and dividwwgole numbers

Identify and use relationships between operatisash as division as the inverse
of multiplication, to solve problems

Understand and use properties of operations, ssitteadistributivity of
multiplication over addition

Develop fluency with basic number combinationsrfasditiplication and division
and use these combinations to mentally computéecefaoblems, such as 30 x
50

Develop fluency in adding, subtracting, multiplyjraqnd dividing whole numbers

Develop and use strategies to estimate the resfulibole-number computations
and to judge the reasonableness of such results

Develop and use strategies to estimate computatiwntving fractions and
decimals in situations relevant to students’ exgrere

Use visual models, benchmarks, and equivalent féonasid and subtract
commonly used fractions and decimals

Select appropriate methods and tools for computiitigy whole numbers from
among mental computation, estimation, calculatamg, paper and pencil
according to the context and nature of the compmutatnd use the selected
method or tool




Algebra

Describe, extend, and make generalizations abamegtic and numeric patterns
Represent and analyze patterns and functions, wsings, tables, and graphs

Identify such properties as commutativity, assoatgt and distributivity and use
them to compute with whole numbers

Express mathematical relationships using equations

Model problem situations with objects and use regméations such as graphs,
tables, and equations to draw conclusions

Geometry

Identify, compare, and analyze attributes of twad three-dimensional shapes
and develop vocabulary to describe the attributes

Classify two- and three-dimensional shapes accgrtiriheir properties and
develop definitions of classes of shapes suchiawgles and pyramids

Investigate, describe, and reason about the resfudisbdividing, combining, and
transforming shapes

Make and test conjectures about geometric propgeaid relationships and
develop logical arguments to justify conclusions

Find the distance between points along horizomtdheertical lines of a
coordinate system

Identify and describe line and rotational symmaetriwo- and three-dimensional
shapes and designs

Build and draw geometric objects
Create and describe mental images of objects,rpajtend paths;

Identify and build a three-dimensional object fromo-dimensional
representations of that object

Identify and draw a two-dimensional representatiba three-dimensional object

Use geometric models to solve problems in otheasaoé mathematics, such as
number and measurement




Recognize geometric ideas and relationships anly #pgm to other disciplines
and to problems that arise in the classroom owvamyalay life

Measurement
Understand such attributes as length, area, wé@dgntified in Grades 1 and 2
Curriculum Focal Points), volume, and size of arayid select the appropriate

type of unit for measuring each attribute

Understand the need for measuring with standars and become familiar with
standard units in the customary and metric systems

Carry out simple unit conversions, such as frontiocegters to meters, within a
system of measurement

Understand that measurements are approximationaradetstand how
differences in units affect precision

Develop strategies for estimating the perimetaeas and volumes of irregular
shapes

Select and apply appropriate standard units anld toaneasure length, area,
volume, weight, time, temperature, and the sizengiles (measuring time and
temperature is not identified as a focal pointamreection)

Select and use benchmarks to estimate measure(atmatsn Grade 2 Curriculum
Focal Points)

Develop strategies to determine the surface arhs@umes of rectangular
solids

Data Analysis and Probability

Design investigations to address a question ansidenhow data-collection
methods affect the nature of the data set

Collect data using observations, surveys, and @xpeets

Represent data using tables and graphs such gsditse bar graphs, and line
graphs

Recognize the differences in representing categlogicd numerical data
Describe the shape and important features of af gkstta and compare related

data sets, with (in Grade 8 Curriculum Focal Pgiatsemphasis on how the data
are distributed




Compare different representations of the sameatatavaluate how well each
representation shows important aspects of the(dla in Grade 8 Curriculum
Focal Points)

Propose and justify conclusions and predictionsdh@based on data and design
studies to further investigate the conclusionsredjgtions (designing such
studies is not identified as a focal point or catios)




By the end of Grade 5, the children should be abl®...

knows basic (x, +) facts to 12; (+,-) to 20

solves multi-digit addition and subtraction probkeaf whole numbers and
decimals

solves multi-digit multiplication problems

demonstrates proficiency with long division with eld numbers with multi-digit
divisors

composes and decomposes numbers, including faotsmve problems [e.g., 25
x40 =(25x10) x4 =25x40=(20 +5) x 40 ]

understands the concepts and performs additios@aidaction of fractions with
common denominators

calculates and uses simple percents of whole nusnbeeal world application
uses a letter to represent an unknown number; s\aitel evaluates simple
algebraic expressions with one variable by suligiiu

identifies and graphs ordered pairs in the fourdgaiats of the coordinate plane
understands and computes the perimeter of irreghkgpes labeling correct units
identifies, describes attributes of, measures,dnads angles, perpendicular and
parallel lines, rectangles, and triangles by usipgropriate tools (e.g.,
straightedge, ruler, compass, protractor, drawaftyaire)

understands and applies different ways of findirngns “typical” or “average”
(mean, median and mode)

reads, interprets, and constructs various typesagfhs and explains which type
is most appropriate for a given data set

uses a variety of strategies to make estimatesalnwd problems (e.g., 28 + 48 +
13: estimates the sum as 30 + 50 + 15 = 95)

expresses solutions clearly and logically usingaeropriate terms, pictures and

numbers

explains and justifies solutions and strategiesgusiathematical vocabulary
relate everyday language to mathematical languadeymbols ( +, -, =, <, >, $,
X, ¥)

apply logical processes to problem-solving situsijcscreen relevant and
irrelevant information

logically communicate mathematical thinking usingrds and symbols
explain and justify solutions and strategies usadlyoand in writing

identify and evaluate various approaches to propJeimoose one and solve
problem; create word problems




Performance Indicators

Grades 6-8

1. Numbers and Operations Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to

In grades 6 through 8 all students should—

1.1 Understand numbers,
ways of representing
numbers, relationships
among numbers, and
number systems

work flexibly with fractions, decimals, and perced
solve problems;

compare and order fractions, decimals, and percen
efficiently and find their approximate locations @n
number line;

develop meaning for percents greater than 100esx
than 1;
understand and use ratios and proportions to repte
quantitative relationships;

develop an understanding of large numbers and
recognize and appropriately use exponential,
scientific, and calculator notation;

use factors, multiples, prime factorization, and
relatively prime numbers to solve problems;
develop meaning for integers and represent and
compare quantities with them.
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1.2 Understand meanings (
operations and how they
relate to one another

understand the meaning and effects of arithmetic
operations with fractions, decimals, and integers;
use the associative and commutative properties of
addition and multiplication and the distributive
property of multiplication over addition to simplif
computations with integers, fractions, and decimals
understand and use the inverse relationships of
addition and subtraction, multiplication and digis)
and squaring and finding square roots to simplify
computations and solve problems.

1.3 Compute fluently and

make reasonable estimates

select appropriate methods and tools for computing
with fractions and decimals from among mental
computation, estimation, calculators or computans]
paper and pencil, depending on the situation, and
apply the selected methods;

develop and analyze algorithms for computing with
fractions, decimals, and integers and develop fiyen
in their use;

develop and use strategies to estimate the resfults




rational-number computations and judge the
reasonableness of the results;

develop, analyze, and explain methods for solving
problems involving proportions, such as scaling an
finding equivalent ratios.

2. Algebra Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 6 through 8 all students should—

2.1 Understand patterns,
relations, and functions

represent, analyze, and generalize a variety oénpest
with tables, graphs, words, and, when possible,
symbolic rules;

relate and compare different forms of representatio
for a relationship;

identify functions as linear or nonlinear and castr
their properties from tables, graphs, or equations.

=8

2.2 Represent and analyze -

L

mathematical situations an
structures using algebraic
symbols

develop an initial conceptual understanding of
different uses of variables;

explore relationships between symbolic expression
and graphs of lines, paying particular attentioth®
meaning of intercept and slope;

use symbolic algebra to represent situations and to
solve problems, especially those that involve linea
relationships;

recognize and generate equivalent forms for simple

algebraic expressions and solve linear equations

D

2.3 Use mathematical
models to represent and
understand quantitative
relationships

model and solve contextualized problems using
various representations, such as graphs, tablds, an
equations.

2.4 Analyze change in
various contexts

use graphs to analyze the nature of changes in

quantities in linear relationships.

3. Geometry Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 6 through 8 all students should—

3.1 Analyze characteristics
and properties of two- and

three-dimensional geometric

precisely describe, classify, and understand
relationships among types of two- and three-
dimensional objects using their defining properties




shapes and develop
mathematical arguments
about geometric
relationships

understand relationships among the angles, side
lengths, perimeters, areas, and volumes of similar
objects;

create and critique inductive and deductive argume
concerning geometric ideas and relationships, ascl
congruence, similarity, and the Pythagorean
relationship.

|

3.2 Specify locations and
describe spatial
relationships using
coordinate geometry and
other representational
systems

use coordinate geometry to represent and examgneg
properties of geometric shapes
use coordinate geometry to examine special geamn
shapes, such as regular polygons or those witk péi
parallel or perpendicular sides.

th
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3.3 Apply transformations
and use symmetry to
analyze mathematical
situations

describe sizes, positions, and orientations of ahap
under informal transformations such as flips, turns
slides, and scaling;

examine the congruence, similarity, and line or
rotational symmetry of objects using transformadion

3.4 Use visualization, spatial -

reasoning, and
geometric modeling to
solve problems

draw geometric objects with specified propertieshs
as side lengths or angle measures;

use two-dimensional representations of three-
dimensional objects to visualize and solve problem
such as those involving surface area and volume;
use visual tools such as networks to represent and
solve problems;

use geometric models to represent and explain
numerical and algebraic relationships;

recognize and apply geometric ideas and relatipsst
in areas outside the mathematics classroom, such

[2)

—

art, science, and everyday life.

4. Measurement Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 6 through 8 all students should—

4.1 Understand measurablé
attributes of objects and the
units, systems, and

processes of measurement
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understand both metric and customary systems of
measurement;

understand relationships among units and convert
from one unit to another within the same system;
understand, select, and use units of appropriaée si
and type to measure angles, perimeter, area, surfa
area, and volume.

4.2 Apply appropriate

techniques, tools, and

use common benchmarks to select appropriate
methods for estimating measurements;




formulas to determine
measurements

select and apply techniques and tools to accurately

find length, area, volume, and angle measures to
appropriate levels of precision;

develop and use formulas to determine the
circumference of circles and the area of triangles,

parallelograms, trapezoids, and circles and develop
strategies to find the area of more-complex shapes;
develop strategies to determine the surface area af
volume of selected prisms, pyramids, and cylinders;

solve problems involving scale factors, using ratial
proportion;

solve simple problems involving rates and derived
measurements for such attributes as velocity and
density.

—

5. Data Analysis and Probability Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 6 through 8 all students should—

5.1 Formulate questions

that can be addressed with
data and collect, organize,
and display relevant data tg
answer them

formulate questions, design studies, and colletzt da
about a characteristic shared by two populations of
different characteristics within one population;
select, create, and use appropriate graphical
representations of data, including histograms, box
plots, and scatterplots.

5.2 Select and use
appropriate statistical
methods to analyze data

find, use, and interpret measures of center arnehspr
including mean and interquartile range

discuss and understand the correspondence between

data sets and their graphical representationsciegiye
histograms, stem-and-leaf plots, box plots, and
scatterplots.

5.3 Develop and evaluate
inferences and predictions
that are based on data

use observations about differences between two of
more samples to make conjectures about the
populations from which the samples were taken;

make conjectures about possible relationships letwe

two characteristics of a sample on the basis of
scatterplots of the data and approximate lined;of f

use conjectures to formulate new questions and plan

new studies to answer them.

5.4 Understand and apply
basic concepts of probabilit

- understand and use appropriate terminology to s
y complementary and mutually exclusive events;
- use proportionality and a basic understanding of

probability to make and test conjectures about the
results of experiments and simulations;

Cr




- compute probabilities for simple compound events,
using such methods as organized lists, tree diagram
and area models.

Focal Points
Grade 6

Number and Operations

Work flexibly with fractions, decimals, and percemd solve problems

Compare and order fractions, decimals, and peregcgently and find their
approximate locations on a number line

Understand and use ratios and proportions to reptegiantitative relationships

Understand the meaning and effects of arithmeteratpns with fractions,
decimals, and integers

Use the associative and commutative propertieslditian and multiplication and
the distributive property of multiplication overdition to simplify computations
with integers, fractions, and decimals

Understand and use the inverse relationships afiad@nd subtraction,
multiplication and division, and squaring and fimglisquare roots to simplify
computations and solve problems

Select appropriate methods and tools for compuwtitig fractions and decimals
from among mental computation, estimation, caloutabr computers, and paper
and pencil, depending on the situation, and apgmyselected methods

Develop and analyze algorithms for computing wrdctions, decimals, and
integers and develop fluency in their use

Develop and use strategies to estimate the resuligional-number
computations and judge the reasonableness of shége

Develop, analyze, and explain methods for solvirgdpfgms involving
proportions, such as scaling and finding equivatatibs

Algebra

Represent, analyze, and generalize a variety ténpatwith tables, graphs,
words, and, when possible, symbolic rules




Develop an initial conceptual understanding ofetiéht uses of variables

Use symbolic algebra to represent situations amsolice problems, especially
those that involve linear relationships

Recognize and generate equivalent forms for siralgiebraic expressions and
solve linear equations

Model and solve contextualized problems using werie@presentations, such as
graphs, tables, and equations

Geometry

Precisely describe, classify, and understand oglahiips among types of two- and
three-dimensional objects using their defining @nips

Recognize and apply geometric ideas and relatipsshiareas outside the
mathematics classroom, such as art, science, amgday life

Measurement
Understand both metric and customary systems ofunement

Understand relationships among units and convemnt fone unit to another within
the same system

Understand, select, and use units of appropriateasid type to measure angles,
perimeter, area, surface area, and volume

Solve problems involving scale factors, using ratiol proportion

Solve simple problems involving rates and derivezhsurements for such
attributes as velocity and density




By the end of Grade 6, students at the InternationaSchool of Sosua will be able to...

solves multi-digit multiplication and division pri@ms of whole numbers and
decimals

understands how to calculate exponents

understands and can calculate multi-step probleitiisorder of operations
understands prime and composite numbers

finds and uses decimal and percent equivalentsoimmon fractions
understands the concepts and performs additios@nttaction of fractions with
common and not common denominators

solves simple expressions with fractions

understands the concepts and performs simple ricdiifpn and division of
fractions

understands and calculates ratios and proportions

calculates and uses percents in real word matbegsak, discounts and interest)
understands, adds, subtracts, multiplies and dvilttegers

identifies and graphs ordered pairs in the fourdgaiats of the coordinate plane
understands and computes the area of shapes tabelirect units

understands and computes the volume and surfagefirectangular solids
graphs and solves inequalities

reads, interprets, and constructs various typesagfhs and explains which type
is most appropriate for a given data set

expresses solutions clearly and logically usingayeropriate terms, pictures and

numbers

explains and justifies solutions and strategiesgusiathematical vocabulary
relate everyday language to mathematical languadeymbols ( +, -, =, <, >, $,
X, ¥)

apply logical processes to problem-solving situsijcscreen relevant and
irrelevant information

logically communicate mathematical thinking usingrds and symbols
explain and justify solutions and strategies usadlyoand in writing

identify and evaluate various approaches to propJeimoose one and solve
problem; create word problems




Focal Points
Grade 7

Number and Operations

Work flexibly with fractions, decimals, and percem solve problems

Compare and order fractions, decimals, and peredficgently and find their
approximate locations on a number line

Develop meaning for percents greater than 100 esgithan 1
Understand and use ratios and proportions to reptegiantitative relationships

Use factors, multiples, prime factorization, anidtigely prime numbers to solve
problems

Develop meaning for integers and represent and acgrguantities with them

Understand the meaning and effects of arithmeteratpns with fractions,
decimals, and integers

Use the associative and commutative propertieslditian and multiplication and
the distributive property of multiplication overdition to simplify computations
with integers, fractions, and decimals

Understand and use the inverse relationships afiad@nd subtraction,
multiplication and division, and squaring and fimglisquare roots to simplify
computations and solve problems

Select appropriate methods and tools for compuwtiitig fractions and decimals
from among mental computation, estimation, calcutabr computers, and paper
and pencil, depending on the situation, and apgmyselected methods

Develop and analyze algorithms for computing witictions, decimals, and
integers and develop fluency in their use

Algebra

Represent, analyze, and generalize a variety ténoatwith tables, graphs,
words, and, when possible, symbolic rules

Relate and compare different forms of representdboa relationship




Identify functions as linear or nonlinear and castrtheir properties from tables,
graphs, or equations

Develop an initial conceptual understanding ofatight uses of variables

Use symbolic algebra to represent situations amsolice problems, especially
those that involve linear relationships

Recognize and generate equivalent forms for siralgiebraic expressions and
solve linear equations

Model and solve contextualized problems using wari@presentations, such as
graphs, tables, and equations

Geometry

Understand relationships among the angles, sidghHenperimeters, areas, and
volumes of similar objects

Describe sizes, positions, and orientations of shamder informal
transformations such as flips, turns, slides (thesesformations are identified in
Grade 4 Curriculum Focal Points), and scaling

Use two-dimensional representations of three-dimo@as objects to visualize and
solve problems such as those involving surface amndavolume

Use visual tools such as networks to represensalve problems (networks are
not identified as focal points or connections)

Measurement
Understand both metric and customary systems ofunement

Understand relationships among units and conven fone unit to another within
the same system

Understand, select, and use units of appropriateasid type to measure angles,
perimeter, area, surface area, and volume

Select and apply techniques and tools to accurateylength, area, volume, and
angle measures to appropriate levels of precision

Develop and use formulas to determine the circuenieg of circles and the area
of triangles, parallelograms, trapezoids, and egend develop strategies to find
the area of more-complex shapes




Develop strategies to determine the surface aréa@ome of selected prisms,
pyramids, and cylinders

Solve problems involving scale factors, using ratiol proportion

Solve simple problems involving rates and derivezhsurements for such
attributes as velocity and density

Data Analysis and Probability

Formulate questions, design studies, and colldetalaout a characteristic shared
by two populations or different characteristicshintone population




Focal Points
Grade 8

Number and Operations

Work flexibly with fractions, decimals, and percem solve problems

Develop an understanding of large numbers (idextiin Grades 4 and 5
Curriculum Focal Points) and recognize and appabdgly use exponential,
scientific, and calculator notation

Understand the meaning and effects of arithmeteratpns with fractions,
decimals, and integers

Use the associative and commutative propertieslditian and multiplication and
the distributive property of multiplication overdition to simplify computations
with integers, fractions, and decimals

Understand and use the inverse relationships afiad@nd subtraction,
multiplication and division, and squaring and fimglisquare roots to simplify
computations and solve problems

Select appropriate methods and tools for compuwtiitig fractions and decimals
from among mental computation, estimation, calcutabr computers, and paper
and pencil, depending on the situation, and apgmyselected methods

Develop and analyze algorithms for computing wrdctions, decimals, and
integers and develop fluency in their use

Develop, analyze, and explain methods for solvirgpfgms involving
proportions, such as scaling and finding equivatatibs

Algebra

Represent, analyze, and generalize a variety ténoatwith tables, graphs,
words, and, when possible, symbolic rules

Identify functions as linear or nonlinear and castrtheir properties from tables,
graphs, or equations

Develop an initial conceptual understanding ofatight uses of variables

Explore relationships between symbolic expressansgraphs of lines, paying
particular attention to the meaning of intercept alope




Use symbolic algebra to represent situations amsolice problems, especially
those that involve linear relationships

Recognize and generate equivalent forms for siralgiebraic expressions and
solve linear equations

Model and solve contextualized problems using werie@presentations, such as
graphs, tables, and equations

Use graphs to analyze the nature of changes irtitjgann linear relationships

Geometry

Precisely describe, classify, and understand oglahiips among types of two- and
three-dimensional objects using their defining @nips

Understand relationships among the angles, sidghHenperimeters, areas, and
volumes of similar objects

Create and critique inductive and deductive arguseoncerning geometric
ideas and relationships, such as congruence, sityjland the Pythagorean
relationship

Use coordinate geometry to represent and exameprthperties of geometric
shapes (also in Grade 5 Curriculum Focal Points)

Use coordinate geometry to examine special geotr&tapes, such as regular
polygons or those with pairs of parallel or perpealdr sides

Draw geometric objects with specified propertiesghsas side lengths or angle
measures

Use geometric models to represent and explain noatend algebraic
relationships

Recognize and apply geometric ideas and relatipsshiareas outside the
mathematics classroom, such as art, science, amgday life

Measurement

Understand, select, and use units of appropriateasid type to measure angles,
perimeter, area, surface area, and volume

Select and apply techniques and tools to accuratel\length, area, volume, and
angle measures to appropriate levels of precision




Solve simple problems involving rates and derivezhsurements for such
attributes as velocity and density

Data Analysis and Probability

Select, create, and use appropriate graphicalseptations of data, including
histograms, box plots, and scatterplots

Find, use, and interpret measures of center armhdpmcluding mean and
interquartile range

Discuss and understand the correspondence betvaégseats and their graphical
representations, especially histograms, stem-aafdblets, box plots, and
scatterplots

Use observations about differences between twoare amples to make
conjectures about the populations from which thedas were taken

Make conjectures about possible relationships b&tvieo characteristics of a
sample on the basis of scatterplots of the dataapptbximate lines of fit

Use conjectures to formulate new questions and méanstudies to answer them

Use proportionality and a basic understanding obability to make and test
conjectures about the results of experiments andlations




Performance Indicators

Grades 9-12

1. Numbers and Operations Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to

In grades 9 through 12 all students should—

1.1 Understand numbers,
ways of representing
numbers, relationships
among numbers, and
number systems

develop a deeper understanding of very large and
small numbers and of various representations ohth
compare and contrast the properties of numbers ar
number systems, including the rational and real
numbers, and understand complex numbers as
solutions to quadratic equations that do not haaé r
solutions;

Ve
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understand vectors and matrices as systems that hav

some of the properties of the real-number system,;

use number-theory arguments to justify relationship

involving whole numbers.

1.2 Understand meanings
operations and how they
relate to one another

of.

judge the effects of such operations as multipbcat
division, and computing powers and roots on the
magnitudes of quantities;

develop an understanding of properties of, and
representations for, the addition and multiplicatod
vectors and matrices;

develop an understanding of permutations and
combinations as counting techniques.

1.3 Compute fluently and

make reasonable estimates

D

develop fluency in operations with real numbers,
vectors, and matrices, using mental computation ot
paper-and-pencil calculations for simple cases and
technology for more-complicated cases.

judge the reasonableness of numerical computatio
and their results.

2. Algebra Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 9 through 12 all students should—

2.1 Understand patterns,
relations, and functions

generalize patterns using explicitly defined and
recursively defined functions;

understand relations and functions and select,arn




flexibly among, and use various representations fot
them;

analyze functions of one variable by investigating
rates of change, intercepts, zeros, asymptotes, ang
local and global behavior;

understand and perform transformations such as
arithmetically combining, composing, and inverting
commonly used functions, using technology to
perform such operations on more-complicated
symbolic expressions;

understand and compare the properties of classes of
functions, including exponential, polynomial, rat#d,
logarithmic, and periodic functions;

interpret representations of functions of two Viales
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2.2 Represent and analyze understand the meaning of equivalent forms of
mathematical situations angd  expressions, equations, inequalities, and relations
structures using algebraic | - write equivalent forms of equations, inequalitiesd
symbols systems of equations and solve them with fluency-
mentally or with paper and pencil in simple cases a
using technology in all cases;

use symbolic algebra to represent and explain
mathematical relationships;

use a variety of symbolic representations, inclgdin
recursive and parametric equations, for functiors a|
relations;

judge the meaning, utility, and reasonableneskef t
results of symbol manipulations, including those
carried out by technology.

2.3 Use mathematical - identify essential quantitative relationships in a
models to represent and situation and determine the class or classes of
understand quantitative functions that might model the relationships;
relationships - use symbolic expressions, including iterative and

recursive forms, to represent relationships ariiom
various contexts;
draw reasonable conclusions about a situation being

modeled.
2.4 Analyze change in - approximate and interpret rates of change from
various contexts graphical and numerical data.

3. Geometry Standard

Instructional programs In grades 9 through 12 all students should—
from prekindergarten

through grade 12 should
enable all students to—

3.1 Analyze characteristics - analyze properties and determine attributes of two-




and properties of two- and
three-dimensional geometr
shapes and develop
mathematical arguments
about geometric
relationships

and three-dimensional objects;

explore relationships (including congruence and
similarity) among classes of two- and three-
dimensional geometric objects, make and test
conjectures about them, and solve problems invglv|
them;

establish the validity of geometric conjecturemgs
deduction, prove theorems, and critique arguments
made by others;

use trigonometric relationships to determine leagth
and angle measures.

n

3.2 Specify locations and
describe spatial
relationships using
coordinate geometry and
other representational
systems

use Cartesian coordinates and other coordinate
systems, such as navigational, polar, or spherical
systems, to analyze geometric situations;
investigate conjectures and solve problems invglvin
two- and three-dimensional objects represented wi
Cartesian coordinates.

\

3.3 Apply transformations
and use symmetry to
analyze mathematical
situations

understand and represent translations, reflections,
rotations, and dilations of objects in the planaubing
sketches, coordinates, vectors, function notaaod,
matrices;

use various representations to help understand the
effects of simple transformations and their
compositions.

3.4 Use visualization, spatig
reasoning, and
geometric modeling to
solve problems

=

draw and construct representations of two- ancethrg
dimensional geometric objects using a variety ofdp
visualize three-dimensional objects and spaces fro
different perspectives and analyze their crossaes;t
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use vertex-edge graphs to model and solve problems;

use geometric models to gain insights into, anavans

guestions in, other areas of mathematics;
use geometric ideas to solve problems in, and gain
insights into, other disciplines and other areas of

D

interest such as art and architecture.

4. Measurement Standard

Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 9 though 12 all students should—

4.1 Understand measurablé
attributes of objects and the
units, systems, and

processes of measurement
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make decisions about units and scales that are
appropriate for problem situations involving
measurement.

4.2 Apply appropriate

analyze precision, accuracy, and approximate @mror




techniques, tools, and
formulas to determine
measurements

measurement situations;

understand and use formulas for the area, surfaee
and volume of geometric figures, including cones,
spheres, and cylinders;

apply informal concepts of successive approximatic
upper and lower bounds, and limit in measurement
situations;

use unit analysis to check measurement computati

5. Data Analysis and Probability Standard

N
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Instructional programs
from prekindergarten
through grade 12 should
enable all students to—

In grades 9 through 12 all students should—

5.1 Formulate questions
that can be addressed with
data and collect, organize,
and display relevant data t¢
answer them

understand the differences among various kinds of
studies and which types of inferences can legitgat
be drawn from each;

know the characteristics of well-designed studies,
including the role of randomization in surveys and
experiments;

understand the meaning of measurement data and
categorical data, of univariate and bivariate daie,
of the term variable;

understand histograms, parallel box plots, and
scatterplots and use them to display data,

compute basic statistics and understand the digtimg
between a statistic and a parameter.

5.2 Select and use
appropriate statistical
methods to analyze data

for univariate measurement data, be able to digpiey
distribution, describe its shape, and select and
calculate summary statistics;

for bivariate measurement data, be able to display
scatterplot, describe its shape, and determine
regression coefficients, regression equations, and
correlation coefficients using technological tools;
display and discuss bivariate data where at la@st o
variable is categorical,

recognize how linear transformations of univariate
data affect shape, center, and spread,;

identify trends in bivariate data and find funcsahat
model the data or transform the data so that thay c
be modeled.

5.3 Develop and evaluate
inferences and predictions
that are based on data

use simulations to explore the variability of saenpl
statistics from a known population and to construct
sampling distributions;

understand how sample statistics reflect the vadfies




population parameters and use sampling distribsitic
as the basis for informal inference;

evaluate published reports that are based on gata |
examining the design of the study, the approprigsi
of the data analysis, and the validity of conclasio
understand how basic statistical techniques are 1s¢
monitor process characteristics in the workplace.

OJ
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5.4 Understand and apply
basic concepts of probabilit

understand the concepts of sample space and
probability distribution and construct sample sgace
and distributions in simple cases

use simulations to construct empirical probability
distributions;

compute and interpret the expected value of rando
variables in simple cases;

understand the concepts of conditional probabslitgl
independent events;

understand how to compute the probability of a

i

compound event.




K-12 Process Standards
6. Problem Solving Standard

Instructional programs from prekindergarten through grade 12 should enable all students
to—

build new mathematical knowledge through problefaisg;

solve problems that arise in mathematics and iaratbntexts;
apply and adapt a variety of appropriate strategieslve problems;
monitor and reflect on the process of mathemagioathlem solving.

7. Reasoning and Proof Standard

Instructional programs from prekindergarten through grade 12 should enable all students to—

recognize reasoning and proof as fundamental aspéatathematics;
make and investigate mathematical conjectures;

develop and evaluate mathematical arguments amadspro

select and use various types of reasoning and meibfoproof.

8. Communication Standard

Instructional programs from prekindergarten through grade 12 should enable all students to—

organize and consolidate their mathematical thigkihmough communication;

communicate their mathematical thinking cohereatig clearly to peers, teachers, and others;
analyze and evaluate the mathematical thinkingsaradegies of others;

use the language of mathematics to express mathairideas precisely.

9. Connections Standard

Instructional programs from prekindergarten through grade 12 should enable all students to—

recognize and use connections among mathematead;id
understand how mathematical ideas interconnecbaitd on one another to produce a coheren
whole;

recognize and apply mathematics in contexts outsiseathematics.

10. Representation Standard

Instructional programs from prekindergarten through grade 12 should enable all students to—

create and use representations to organize, remodd;ommunicate mathematical ideas;
select, apply, and translate among mathematice¢septations to solve problems;
use representations to model and interpret physioalal, and mathematical phenomena.




ISS Secondary
Mathematics Course Descriptions

and Focal Points
Grade 8  Algebral
Symbolic reasoning and calculations with symbols &rcentral in algebra. Through
the study of algebra, a student develops an undeestding of the symbolic language
of mathematics and the sciences. In addition, algedac skills and concepts are
developed and used in a wide variety of problem-sahg situations.

1.0 Students identify and use the arithmetic propedfesubsets of integers and rational,
irrational, and real numbers, including closurepemties for the four basic arithmetic
operations where applicable:

1.1 Students use properties of numbers to demoastteether assertions are true or
false.

2.0 Students understand and use such operations ag thki opposite, finding the
reciprocal, taking a root, and raising to a fraagéiiopower. They understand and use the
rules of exponents.

3.0 Students solve equations and inequalities involaipgplute values.

4.0 Students simplify expressions before solving lireguations and inequalities in one
variable, such as 35) + 4(-2) = 12.

5.0 Students solve multistep problems, including wa@bpems, involving linear
eqguations and linear inequalities in one variablé rovide justification for each step.

6.0 Students graph a linear equation and computg-taedy-intercepts (e.g., graphx
6y = 4). They are also able to sketch the region édfiny linear inequality (e.g., they
sketch the region defined by 2 6y < 4).

7.0 Students verify that a point lies on a line, giwnequation of the line. Students are
able to derive linear equations by using the psiape formula.

8.0 Students understand the concepts of parallel Andsperpendicular lines and how
those slopes are related. Students are able taHendquation of a line perpendicular to a
given line that passes through a given point.

9.0 Students solve a system of two linear equatiot&anvariables algebraically and are
able to interpret the answer graphically. Studen¢sable to solve a system of two linear
inequalities in two variables and to sketch theigsoh sets.




10.0Students add, subtract, multiply, and divide moradsnand polynomials. Students
solve multistep problems, including word problelmg using these techniques.

11.0Students apply basic factoring techniques to secamd simple third-degree
polynomials. These techniques include finding a mam factor for all terms in a
polynomial, recognizing the difference of two sgesrand recognizing perfect squares of
binomials.

12.0Students simplify fractions with polynomials in themerator and denominator by
factoring both and reducing them to the lowest germ

13.0Students add, subtract, multiply, and divide ral@xpressions and functions.
Students solve both computationally and conceptwalélienging problems by using
these techniques.

14.0Students solve a quadratic equation by factoringpampleting the square.

15.0Students apply algebraic techniques to solve natielgms, work problems, and
percent mixture problems.

16.0Students understand the concepts of a relatiomduadction, determine whether a
given relation defines a function, and give pertinaformation about given relations and
functions.

17.0Students determine the domain of independent Masand the range of dependent
variables defined by a graph, a set of orderedspaira symbolic expression.

18.0Students determine whether a relation defined ¢naph, a set of ordered pairs, or a
symbolic expression is a function and justify teadusion.

19.0Students know the quadratic formula and are famiigh its proof by completing
the square.

20.0Students use the quadratic formula to find thesobt second-degree polynomial
and to solve quadratic equations.

21.0Students graph quadratic functions and know tleit thots are the&-intercepts.
22.0Students use the quadratic formula or factoringrigpies or both to determine
whether the graph of a quadratic function will st the x-axis in zero, one, or two

points.

23.0Students apply quadratic equations to physicallprs, such as the motion of an
object under the force of gravity.

24.0Students use and know simple aspects of a logigahzent:




24.1 Students explain the difference between inducive deductive reasoning
and identify and provide examples of each.

24.2 Students identify the hypothesis and conclusidogcal deduction.

24.3Students use counterexamples to show that artiasserfalse and
recognize that a single counterexample is suffidiemefute an assertion.

25.0Students use properties of the number system gejtlte validity of results, to
justify each step of a procedure, and to proveigprdve statements:

25.1Students use properties of numbers to constronglsj valid arguments
(direct and indirect) for, or formulate counterexdes to, claimed assertions.

25.2 Students judge the validity of an argument acecaydo whether the
properties of the real number system and the mUdeperations have been
applied correctly at each step.

25.3Given a specific algebraic statement involvingén quadratic, or absolute
value expressions or equations or inequalitieslesits determine whether the
statement is true sometimes, always, or never.

Grade 9  Geometry

The geometry skills and concepts developed in thiBscipline are useful to all
students. Aside from learning these skills and coepts, students will develop their
ability to construct formal, logical arguments andproofs in geometric settings and
problems.

1.0 Students demonstrate understanding by identifyintggaving examples of undefined
terms, axioms, theorems, and inductive and dedeicgasoning.

2.0 Students write geometric proofs, including proofcbntradiction.

3.0 Students construct and judge the validity of adabargument and give
counterexamples to disprove a statement.

4.0 Students prove basic theorems involving congruancesimilarity.

5.0 Students prove that triangles are congruent olain@nd they are able to use the
concept of corresponding parts of congruent triasigl

6.0 Students know and are able to use the triangleuadeg theorem.




7.0 Students prove and use theorems involving the ptiegeof parallel lines cut by a
transversal, the properties of quadrilaterals,taerdoroperties of circles.

8.0 Students know, derive, and solve problems involtirgperimeter, circumference,
area, volume, lateral area, and surface area ofrmmngeometric figures.

9.0 Students compute the volumes and surface areassofg pyramids, cylinders,
cones, and spheres; and students commit to memefpitmulas for prisms, pyramids,
and cylinders.

10.0Students compute areas of polygons, including ngt¢s, scalene triangles,
equilateral triangles, rhombi, parallelograms, amagezoids.

11.0Students determine how changes in dimensions affegterimeter, area, and
volume of common geometric figures and solids

12.0Students find and use measures of sides and oioingand exterior angles of
triangles and polygons to classify figures and s@koblems.

13.0Students prove relationships between angles ingpoly by using properties of
complementary, supplementary, vertical, and extemgles.

14.0Students prove the Pythagorean theorem.

15.0Students use the Pythagorean theorem to deternsitaece and find missing
lengths of sides of right triangles.

16.0Students perform basic constructions with a sttaide and compass, such as angle
bisectors, perpendicular bisectors, and the limalighto a given line through a point off
the line.

17.0Students prove theorems by using coordinate gegmetiuding the midpoint of a
line segment, the distance formula, and varioun$oof equations of lines and circles.

18.0Students know the definitions of the basic trigoetnio functions defined by the
angles of a right triangle. They also know andadole to use elementary relationships

between them. For example, tar€ sin)/cos), (siné<))2+ (cosk)) = 1.

19.0Students use trigonometric functions to solve fouaknown length of a side of a
right triangle, given an angle and a length ofde si

20.0Students know and are able to use angle and dat@reships in problems with
special right triangles, such as 30°, 60°, andt@@fgles and 45°, 45°, and 90° triangles.




21.0Students prove and solve problems regarding relstiips among chords, secants,
tangents, inscribed angles, and inscribed androisctibed polygons of circles.

22.0Students know the effect of rigid motions on figgine the coordinate plane and
space, including rotations, translations, and céifb@s.

Algebra Il
This discipline complements and expands the mathertieal content and concepts of
algebra | and geometry. Students who master algebr will gain experience with
algebraic solutions of problems in various contendireas, including the solution of
systems of quadratic equations, logarithmic and exgnential functions, the binomial
theorem, and the complex number system.

1.0 Students solve equations and inequalities involaibgplute value.

2.0 Students solve systems of linear equations andiaigigs (in two or three variables)
by substitution, with graphs, or with matrices.

3.0 Students are adept at operations on polynomiatkjdmg long division.

4.0 Students factor polynomials representing the difiee of squares, perfect square
trinomials, and the sum and difference of two cubes

5.0 Students demonstrate knowledge of how real and Bxmumbers are related both
arithmetically and graphically. In particular, thegn plot complex numbers as points in
the plane.

6.0 Students add, subtract, multiply, and divide complembers.

7.0 Students add, subtract, multiply, divide, reducel evaluate rational expressions
with monomial and polynomial denominators and sifggomplicated rational
expressions, including those with negative expananthe denominator.

8.0 Students solve and graph quadratic equations lbgrfag, completing the square, or
using the quadratic formula. Students apply theskrtiques in solving word problems.
They also solve quadratic equations in the complerber system.

9.0 Students demonstrate and explain the effect thaigihg a coefficient has on the
graph of quadratic functions; that is, studentsaetermine how the graph of a parabola

changes aa, b,andc vary in the equatiog = a(x-b) “+ C.




10.0Students graph quadratic functions and determi@enéixima, minima, and zeros of
the function.

11.0Students prove simple laws of logarithms.

11.1 Students understand the inverse relationstigden exponents and
logarithms and use this relationship to solve potd involving logarithms and
exponents.

11.2 Students judge the validity of an argumenbetiog to whether the
properties of real numbers, exponents, and logadgthave been applied correctly
at each step.

12.0Students know the laws of fractional exponentsgustdnd exponential functions,
and use these functions in problems involving exmbial growth and decay.

13.0Students use the definition of logarithms to tratesbetween logarithms in any
base.

14.0Students understand and use the properties ofitlogresrto simplify logarithmic
numeric expressions and to identify their approxenealues.

15.0Students determine whether a specific algebratersent involving rational
expressions, radical expressions, or logarithmiex@onential functions is sometimes
true, always true, or never true.

16.0Students demonstrate and explain how the geomethearaph of a conic section
(e.g., asymptotes, foci, eccentricity) dependshencoefficients of the quadratic equation
representing it.

17.0Given a quadratic equation of the foax12+ by2+ cx+dy+e=0, students can use
the method for completing the square to put theatgu into standard form and can
recognize whether the graph of the equation iscegiellipse, parabola, or hyperbola.
Students can then graph the equation.

18.0Students use fundamental counting principles toprgencombinations and
permutations.

19.0Students use combinations and permutations to ctengpababilities.

20.0Students know the binomial theorem and use it faea binomial expressions that
are raised to positive integer powers.

21.0Students apply the method of mathematical indudbgorove general statements
about the positive integers.




22.0Students find the general term and the sums dfradtic series and of both finite
and infinite geometric series.

23.0Students derive the summation formulas for arithmsgtries and for both finite and
infinite geometric series.

24.0Students solve problems involving functional corisgpuch as composition,
defining the inverse function and performing ari#tim operations on functions.

25.0Students use properties from number systems tifyjgseps in combining and
simplifying functions.

Pre-Calculus

Pre-calculus is the preparation for calculus. Thetsidy of the topics, concepts, and
procedures of pre-calculus deepens students’ undéasmding of algebra and extends
their ability to apply algebra concepts and procedtes at higher conceptual levels, as
a tool, and in the study of other subjects. The thary and applications of

trigonometry and functions are developed in depthNew mathematical tools, such as
vectors, matrices, and polar coordinates, are intrduced, with an eye toward
modeling and solving real-world problems.

1 Functions
1.1Know and use a definition of a function to decitle given relation is a function.

1.2 Perform algebraic operations (including composgjoon functions and apply
transformations (translations, reflections, and¢asgs).

1.3Write an expression for the composition of one giftenction with another and find
the domain, range, and graph of the composite immcRecognize components when a
function is composed of two or more elementary fioms.

1.4 Determine whether a function (given symbolicallygoaphically) has an inverse and
express the inverse (symbolically, if the functisigiven symbolically, or graphically, if
given graphically) if it exists. Know and interptée function notation for inverses.

1.5Determine whether two given functions are inverssg)g composition.

1.6 Identify and describe discontinuities of a funct{erg., greatest integer function, 1/x)
and how these relate to the graph.

1.7Understand the concept of limit of a functionxagpproaches a number or infinity.
Use the idea of limito analyze a graph as it approaches an asymg@otapute limits of
simple functions (e.g., fi nd the limasx approaches 0 d{x) = 1K) informally.




1.8 Explain how the rates of change of functions ifiedént families (e.qg., linear
functions, exponential functions, etc.) differ,aefng to graphical representations.

2 Exponential and Logarithmic Functions
2.1Use the inverse relationship between exponentdlagarithmic functions to solve
eguations and problems.

2.2 Graph logarithmic functions. Graph translations eeftections of these functions.
2.3Compare the large-scale behavior of exponential@gatithmic functions with
different bases and recognize that different grawaths are visible in the graphs of the
functions

2.4 Solve exponential and logarithmic equations whessjimbe, (e.g. 5=3(x+1)). For
those that cannot be solved analytically, use gcapmethods to find approximate
solutions.

2.5Explain how the parameters of an exponential cadibigmic model relate to the data
set or situation being modeled. Find an exponeatiggarithmic function to model a
given data set or situation. Solve problems invaivexponential growth and decay.

3 Quadratic Functions
3.1Solve quadratic-type equations (e.gx-@ex+4=0) by substitution.

3.2 Apply quadratic functions and their graphs in tbatext of motion under gravity and
simple optimization problems.

3.3Explain how the parameters of an exponential catidigmic model relate to the data
set or situation being modeled. Find a quadratiction to model a given data set or
situation.

4 Polynomial Functions
4.1 Given a polynomial function whose roots are knowecan be calculated, find the
intervals on which the function’s values are pesitand those where it is negative.

4.2 Solve polynomial equations and inequalities of degyreater than or equal to three.
Graph polynomial functions given in factored forsing zeros and their multiplicities,
testing the sign-on intervals and analyzing thefion’s large-scale behavior.

4.3Know and apply fundamental facts about polynomidis:Remainder Theorem, the
Factor Theorem, and the Fundamental Theorem ofohége

5 Rational Functions and Difference Quotients

5.1 Solve equations and inequalities involving raticinactions. Graph rational
functions given in factored form using zeros, idgintg asymptotes, analyzing their
behavior for largex values, and testing intervals.




5.2Given vertical and horizontal asymptotes, find gpression for a rational function
with these features.

5.3Know and apply the definition and geometric intetption of difference quotient.
Simplify difference quotients and interpret diffece quotients as rates of change and
slopes of secant lines.

6 Trigonometric Functions
6.1 Define (using the unit circle), graph, and usedrajonometric functions of any angle.
Convert between radian and degree measure. Caaratengths in given circles.

6.2 Graph transformations of the sine and cosine fanst{(involving changes in
amplitude, period, midline, and phase) and explaénrelationship between constants in
the formula and transformed graph.

6.3Know basic properties of the inverse trigonoméirirctions sin-1x, cos-1x, tan-1x,
including their domains and ranges. Recognize traiphs.

6.4 Know the basic trigonometric identities for sinesine, and tangent (e.g., the
Pythagorean identities, sum and difference formwagunctions relationships, double-
angle and half-angle formulas).

6.5 Solve trigopnometric equations using basic idergtiiad inverse trigopnometric
functions.

6.6 Prove trigonometric identities and derive somehefltasic ones (e.g., double-angle
formula from sum and difference formulas, half-anfglrmula from double-angle
formula, etc.).

6.7 Find a sinusoidal function to model a given dateosaituation and explain how the
parameters of the model relate to the data setuati®on.

7 Vectors, Matrices, and Systems of Equations
7.1 Perform operations (addition, subtraction, and iplitation by scalars) on vectors in
the plane. Solve applied problems using vectors.

7.2Know and apply the algebraic and geometric detngiof the dot product of vectors.

7.3Know the definitions of matrix addition and muligdtion. Add, subtract, and
multiply matrices. Multiply a vector by a matrix.

7.4 Represent rotations of the plane as matrices aolg¢ &mfind the equations of rotated
conics.




7.5Define the inverse of a matrix and compute thense®f two-by-two and three-by-
three matrices when they exist.

7.6 Explain the role of determinants in solving systerhinear equations using matrices
and compute determinants of two-by-two and thre¢hbgye matrices.

7.7 Write systems of two and three linear equatiommatrix form. Solve such systems
using Gaussian elimination or inverse matrices.

7.8 Represent and solve systems of inequalities ivaviables and apply these methods
in linear programming situations to solve problems.

8 Sequences, Series, and Mathematical Induction
8.1Know, explain, and use sigma and factorial notation

8.2 Given an arithmetic, geometric, or recursively defl sequence, write an expression
for thenth term when possible. Write a particular term gkguence when given thth
term.

8.3Understand, explain, and use the formulas for timessof finite arithmetic and
geometric sequences.

8.4 Compute the sums of infinite geometric series. Wstdad and apply the convergence
criterion for geometric series.

8.5Understand and explain the principle of mathemhbimnzhuction and prove statements
using mathematical induction.

8.6 Prove the binomial theorem using mathematical itidncShow its relationships to
Pascal’s triangle and to combinations. Use therhiabtheorem to find terms in the
expansion of a binomial to a power greater than 3.

9 Polar Coordinates, Parameterizations, and Conicetions

9.1 Convert between polar and rectangular coordinaBsph functions given in polar
coordinates.

9.2Write complex numbers in polar form. Know and useNloivre’s Theorem.

9.3 Evaluate parametric equations for given valuesefdarameter.

9.4 Convert between parametric and rectangular fornexjotions.

9.5Graph curves described by parametric equationdiatigharametric equations for a
given graph.




9.6 Use parametric equations in applied contexts (erbits and projectiles) to model
situations and solve problems.

AL




ISS Mathematics Instruction

According to the National Council of Teachers oftMamatics, “the
level of mathematical thinking and problem solvimggded in the workplace
has increased dramatically.” To that end, all stigslenust have experiences
with mathematical thinking that facilitate growtH their Twenty-First
Century knowledge and skills. Teachers of mathmwait 1SS use a variety
of teaching practices to ensure that students ligraddes receive quality
mathematics instruction that prepares them not doythe next unit or
grade, but also for life.

While there is clearly not one model for mathensatiestruction,
“good instruction” of mathematics does containfthleowing:

clearly defined learning objectives

suitable curricular materials

“hands-on” manipulatives

instructional tools to support student learning
diverse questioning techniques

learning more than “just the basics”
opportunities for problem solving
opportunities real-world applications
opportunities to work in groups

In order to provide students with opportunitiesd&velop into autonomous
learners, mathematics teachers are implementinghewvo programs during
the 2008-2009 school year: Bridges in Mathematsriculum and
Accelerated Math.

Bridges is an elementary math curriculum developgd the support
of the National Science Foundation that provideslstotechniques and
materials to address national math standards. tiBging common language
and strategies, students in grades K-5 developradftion in essential math
skills and the development of mathematical thinking key element of
elementary math instruction in math journalingwihich students take time
to explain in words ideas such as how a math problas solved, or what
struggles were experienced in the process.

Accelerated Math is a web-based, standards-aligmath skills
monitoring program. While it is more an assessme&ul than an




instructional one, the data provided by the progedlows ISS teachers in
grades 3-8 to modify instruction to meet studerdgdneClassroom teachers
select standards and objectives based on classnostruction, and
Accelerated Math generates individualized assigtsneand tests and
provides immediate feedback. In the age of dataedr instruction,
Accelerated Math provides students, parents andhéea with valuable
information about student performance.

In the middle and high school grades, ISS math hiac are
experimenting with using groups in math classegudéhts are grouped
heterogeneously to explore possible answers tolgmsb and compare
thinking processes. This practice in particulahighlighted by the NCTM
as exemplary as it requires students to use metdmoy and develop
higher-order thinking about math. In addition, 188s implemented a
rigorous course of study for students in grade®sdlirough twelve. By
taking Algebra in Grade Eight, all ISS studentsardrack to take advanced
mathematics by their final year at ISS.

During the 2008-2009 and 2009-2010 school yeaa$f, will begin to
integrate instructional strategies recommendedhgy NCTM in order to
facilitate student mastery of the content and p@scetandards of
mathematics.







ISS Mathematics Assessment

Assessment of student learning should be continuauihentic, and
reflect the learning experiences in the classroduality assessment is a
measure not only of student learning, but alsohaf tontent and skills
featured in instruction. In the curriculum cycéssessment is the last stage
before the cycle of development resumes; it meabore effectively the
content and skills were taught and learned. & immeasure of both the
student and the teacher.

The National Council of Teachers of Mathematics pas forth an
assessment principle that outlines current thinkidgout assessment.
Primarily, NCTM proposes that “assessment shoufipstt the learning of
important mathematics and furnish useful informatio both teachers and
students.” Additionally,

“Assessment should be more than merely a testeat th
end of instruction to gauge learning. It shouldabeintegral
part of instruction that guides teachers and erdwnc
students' learning.

Teachers should be continually gathering infornmatio
about their students through questions, interviemrsting
tasks, and other means. They can then make apai®@pri
decisions about such matters as reviewing materel,
teaching a difficult concept, or providing somethimore or
different for students who are struggling or needahment.

To be consistent with the Learning Principle,
assessments should focus on understanding as well a
procedural skills. Because different students siuat they
know and can do in different ways, assessmentsiagladgn
be done in multiple ways, and teachers should Hooka
convergence of evidence from different sources.

Teachers must ensure that all students are given an
opportunity to demonstrate their mathematics legynFor
example, teachers should use communication-enigaacid
bilingual techniques to support students who aesniaeg
English.”

http://standards.nctm.org/document/chapter2/adgess.




At present, teachers at ISS use a variety of sssag practices,
including the following:

In-class work
Classroom questioning
Group problem solving
Homework
Math journals
Projects
Quizzes and tests
As ISS moves forward with the implementation ainstards-based
instruction, teachers anticipate implementing marghentic assessment

such as problem-based learning and investigatiom® ireal-world
applications of mathematics.
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