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Introduction and Overview 
 

 The purpose of the following document is to outline the standards and 
performance objectives adopted by the International School of Sosua, the 
Dominican Republic, and to highlight grade-level expectations in 
mathematics.  The International School of Sosua uses the National Council 
of Teachers of Mathematics standards as its guide for math content, skills, 
instruction, and assessment.  The standards and focal points contained in this 
document come directly from the NCTM Principles and Standards of 
Mathematics published in 2000. 
 
 Secondary mathematics course descriptions and performance 
indicators, with the exception of Pre-Calculus, are based onthe standards of 
the California State Education Department, as they best reflect the scope and 
sequence developed by the secondary teachers during 2007-2008 and revised 
during the 2008-2009 school year.  The Pre-Calculus course description and 
performance objectives reflect the Michigan Merit Curriculum, designed by 
the Michigan Department of Education.  Their applicability to the 
curriculum at ISS was reviewed by Jenny Olson, Curriculum Coordinator, 
and Chris Travers, Secondary Math Teacher. 
 
 The essential skills highlighted in grades Kindergarten through six 
were the result of collaboration between teachers during the 2007-2008 
school year.  At that time, teachers included:  Megan Howe, Vesna 
Radivojevic, Leila Hastings, Maya Amelingmeier, Christine Derosier, Dan 
Russell, Candace Panchyshyn and Richard Mackinnon.  During the 2008-
2009 school year, the standards, focal points and essential skills were 
revisited, reviewed and revised by Jessica Selig, Vesna Radivojevic , Cristin 
Wert, Lindsay Enns, Dan Russell, Candace Panchyshyn, Richard 
Mackinnon, Jennifer Pivetta and Chris Travers, all mathematics teachers at 
ISS. 
 
 As ISS is in the process of revising its curriculum, this is not a 
complete document- it is a work in progress.  While the curriculum is now in 
place, the implementation of standards-based instruction and authentic 
assessment practices will follow.  Over the course of the 2009-2010 school 
year, administration and staff anticipate that these two 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, school administrators, and other 
professionals have important consequences for students and for society. The 
Principles for school mathematics provide guidance in making these 
decisions. 
 
The six principles for school mathematics address overarching themes: 
 
Equity Principle . Excellence in mathematics education requires equity—
high expectations and strong support for all students. 
 
Curriculum Principle . A curriculum is more than a collection of activities: 
it must be coherent, focused on important mathematics, and well articulated 
across the grades.  
 
Teaching Principle. Effective mathematics teaching requires understanding 
what students know and need to learn and then challenging and supporting 
them to learn it well.  
 
Learning Principle. Students must learn mathematics with understanding, 
actively building new knowledge from experience and prior knowledge.  
 
Assessment Principle. Assessment should support the learning of important 
mathematics and furnish useful information to both teachers and students.  
 
Technology Principle. Technology is essential in teaching and learning 
mathematics; it influences the mathematics that is taught and enhances 
students' learning. 
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�� � ·  Classification, Position and 
Patterns 

·  Getting Started with Numbers  
·  Developing understanding of 

concept of numbers 
 

·  Plane shapes and solid shapes 
·  Record using numerals 
·  Numbers 1-12 
·  Understand relationship 

between numerals and 
quantity 

·  Begin counting by 2s, 5s, 10s 
 

·  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, create 
·  Visualizing numbers 
·  Tables  
·  Number combinations 
·  Even/ Odd 
·  Counting on 
·  Addition/ Subtraction�

·  Addition: sentences 
·  Counting on: Doubles, Sums 

of 10 
·  Missing addends 
·  Subtraction: counting back, 

subtraction from 10 
·  Place Value: ones, tens, 

hundreds 
·  2 digit addition 
·  2 digit subtraction 
·  Geometry: Shapes 2-D, Solids 

3-D 

·  -Money: identify coins, add 
coins 

·  -Fractions:  1/8,  ½, ¼ 
·  -Weight: equal/ balanced 
·  -Measurement: inch, foot, 

centimeter 
·  -Linear Measurement: Ruler�

·  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 Facts 

through 20 
·  Geometry and Fractions 

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

Readiness 

·  Place Value through 
1000/Addition and 
Subtraction of 3-digit 
numbers 
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��	���� � ·  Addition and Subtraction Facts: 
counting and ordering, addition 
and subtraction up to 20, 
missing addends, multiple 
addends, fact families, problem 
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 
solving:  

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

·  Fractions: fractions, comparing, 
equivalent, estimating, mixed 
numbers, time, problem solving 

·  Measurement and Time: inch, ½ 
inch, foot, yard, mile, cup, pint, 
quart, gallon 

��	���� � ·  Place Value 
·  Addition and Subtraction 

Whole Numbers 
·  Money 
·  Multiplication and Division 

Concepts and Facts 
·  Time, Data, Graphs 
·  Multiplication: 1 by 3 digit 

numbers 

·  Multiplication: 2 by 2 digit 
numbers 

·  Geometry and Measurement 
 

·  Fraction Concepts 
·  Addition and Subtraction 

of Fractions 

·  Decimals and Measurement 
·  Graphing 
·  Probability 
·  Algebra 

��	���� � ·  Place Value of Whole Numbers 
and Decimals 

·  Multiplication of Whole 
Numbers 

·  Division of Whole Numbers 

·  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 
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��	���� � ·  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�
�
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·  6th 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 of 

Decimals 
·  Solving Money Problems 
·  The Meaning of a Fraction�

·  Reducing to the Lowest Terms 
and Raising to the Highest 
Terms 

·  Finding the Common 
Denominators 

·  Comparing and Ordering 
Fractions�

·  Improper Fractions and Mixed 
Numbers 

·  Adding and Subtracting 
Fractions 

·  Multiplying and Dividing 
Fractions 

Sets 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 data 
·  Central tendency and 

dispersion 
·  Graphs of statistics 
·  Graphs of points 
Review 
·  ��������	
����
·  
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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 
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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 
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Set Structures and Function 
·  Properties & operation of sets 
·  Axioms & applications 
·  Relations & functions  
·  Algebraic expression 
Numbers and Sentences 
·  Orders and absolute values 

Radical Expressions 
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 
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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 numbers, relationships among 
numbers, and number systems;  

·  understand meanings of operations and how they relate to one 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 situations and structures using algebraic 

symbols;  
·  use mathematical models to represent and understand quantitative 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- and three-dimensional geometric 
shapes and develop mathematical arguments about geometric relationships;  

·  specify locations and describe spatial relationships using coordinate geometry 
and other representational systems;  

·  apply transformations and use symmetry to analyze mathematical situations;  
·  use visualization, spatial reasoning, and geometric modeling to solve problems. 

4. Measurement 

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



   

·  understand measurable attributes of objects and the units, systems, and 
processes of measurement;  

·  apply appropriate techniques, tools, and formulas to determine measurements. 

 

5. Data Analysis and Probability 

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

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

·  select and use appropriate statistical methods to analyze data;  
·  develop and evaluate inferences and predictions that are based 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 problem solving;  
·  solve problems that arise in mathematics and in other contexts;  
·  apply and adapt a variety of appropriate strategies to solve problems;  
·  monitor and reflect on the process of mathematical problem solving.  

7. Reasoning and Proof 

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

·  recognize reasoning and proof as fundamental aspects of mathematics;  
·  make and investigate mathematical conjectures;  
·  develop and evaluate mathematical arguments and proofs;  
·  select and use various types of reasoning and methods of proof.  

 



   

8. Communication 

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

·  organize and consolidate their mathematical thinking through communication;  
·  communicate their mathematical thinking coherently and clearly to peers, 

teachers, and others;  
·  analyze and evaluate the mathematical thinking and strategies of others;  
·  use the language of mathematics to express mathematical ideas precisely.  

9. Connections 

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

·  recognize and use connections among mathematical ideas;  
·  understand how mathematical ideas interconnect and build on one another to 

produce a coherent whole;  
·  recognize and apply mathematics in contexts outside of mathematics.  

10. Representation  

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

·  create and use representations to organize, record, and communicate 
mathematical ideas;  

·  select, apply, and translate among mathematical representations to solve 
problems;  

·  use representations to model and interpret physical, social, and mathematical 
phenomena. 

 
 
 
 
 
 
 



   

Performance Indicators 
Grades K-2 

1. 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 many" 
in sets of objects 

·  use multiple models to develop initial understandings 
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 and 
use them in flexible ways, including relating, 
composing, and decomposing numbers; 

·  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. 

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

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

·  understand the effects of adding and subtracting whole 
numbers; 

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

1.3  Compute fluently and 
make reasonable estimates 

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

·  develop fluency with basic number combinations for 
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, number, and 
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 are 
generated 

2.2  Represent and analyze 
mathematical situations and 
structures using algebraic 
symbols 

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

·  use concrete, pictorial, and verbal representations to 
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, pictures, 
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 geometric 
shapes and develop 
mathematical arguments 
about geometric 
relationships 

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

·  describe attributes and parts of two- and three-
dimensional shapes; 

·  investigate and predict the results of putting together 
and taking apart two- and three-dimensional shapes 

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 distance in 
navigating space and apply ideas about direction and 
distance; 

·  find and name locations with simple relationships such 
as "near to" and in coordinate systems such as maps. 

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 using spatial 
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 
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 measurable 
attributes of objects and the 
units, systems, and 
processes of measurement 

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

·  compare and order objects according to these 
attributes; 

·  understand how to measure using nonstandard and 
standard units; 

·  select an appropriate unit and tool for the attribute 
being measured 

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

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

·  repetition of a single unit to measure something larger 
than the unit, for instance, measuring the length of a 
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 to 
answer them 

·  pose questions and gather data about themselves and 
their surroundings; 

·  sort and classify objects according to their attributes 
and organize data about the objects 

·  represent data using concrete objects, pictures, and 
graphs 

5.2  Select and use 
appropriate statistical 
methods to analyze data 

·  describe parts of the data and the set of data as a whole 
to determine what the data show. 

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

·  discuss events related to students' experiences as likely 
or unlikely. 

5.4  Understand and apply 
basic concepts of probability 

 

Focal Points 
K 

Number and Operations 

·  Count with understanding and recognize “how many” in sets of objects  

·  Develop understanding of the relative position and magnitude of whole numbers 
and of ordinal and cardinal numbers and their connections  

·  Connect number words and numerals to the quantities they represent, using 
various physical models and representations  

Algebra 

·  Sort, classify, and order objects by size, number, and other properties  

·  Analyze how both repeating and growing patterns are generated  

·  Use concrete, pictorial, and verbal representations to develop an understanding of 
invented and conventional symbolic notations  

·  Describe qualitative change, such as a student’s growing taller  

Geometry 

·  Recognize, name, build, draw, compare, and sort two- and three-dimensional 
shapes (naming of three-dimensional shapes occurs in Grade 5 Curriculum Focal 
Points)  



   

·  Describe attributes and parts of two- and three-dimensional shapes  

·  Describe, name, and interpret relative positions in space and apply ideas about 
relative position  

·  Describe, name, and interpret direction and distance in navigating space and apply 
ideas about direction and distance  

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

·  Create mental images of geometric shapes using spatial memory and spatial 
visualization  

·  Recognize geometric shapes and structures in the environment and specify their 
location  

Measurement 

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

·  Compare and order objects according to these attributes  

Data Analysis and Probability 

·  Pose questions and gather data about themselves and their surroundings  

·  Sort and classify objects according to their attributes and organize data about the 
objects  

·  Describe parts of the data and the set of data as a whole to determine what the 
data show  

 
 
 

 
 
 
 



   

By the end of Kindergarten mathematics, children at ISS should be able to… 
 

·  counts out loud from 1 - 30  
·  arranges numbers in order from 1-20 and recognizes when they are out of order  
·  recognizes numbers 1 - 20  
·  counts a group of objects with 1:1 correspondence up to 20  
·  understands the numerals 1-9 and number 10, and the quantities they represent  
·  demonstrates fluency with number combinations up to 5 (e.g., 1 + 4 =__)  
·  demonstrates fluency with number complements up to 5  (e.g., 1 + __ = 5)  
·  uses concrete objects to determine the answers to addition and subtraction 

problems (for number combinations up to 10)  
·  recognizes and describes simple patterns (e.g., 12, 122, 123)  
·  creates and extends simple patterns  
·  creates and solves own story problems using addition and subtraction with sums 

and/or differences up to 5  
·  makes direct comparisons of length, weight, and volume of objects (e.g., note 

which object is shorter, longer, taller, lighter, heavier, or holds more)  
·  identifies and describes basic 2D and 3D geometric objects  
·  interprets a group-created graph using terms such as more than, less than, the 

same as, and altogether  
·  identifies, sorts and classifies objects by one attribute and identifies objects that 

do not belong to a particular group  

 
 
 
 
 
 
 
 
 
 

 
 
 



   

Focal Points 
Grade 1 

Number and Operations 

·  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 and use them in flexible ways, 
including relating, composing, and decomposing numbers  

·  Connect number words and numerals to the quantities they represent, using 
various physical models and representations  

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

·  Understand the effects of adding and subtracting whole numbers  

Algebra 

·  Illustrate general principles and properties of operations, such as commutativity, 
using specific numbers  

·  Use concrete, pictorial, and verbal representations to develop an understanding of 
invented and conventional symbolic notations  

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

·  Describe quantitative change, such as a student’s growing two inches in one year    

Geometry 

·  Recognize, name, build, draw, compare, and sort two- and three-dimensional 
shapes (naming of three-dimensional shapes occurs in Grade 5 Curriculum Focal 
Points)  

·  Describe attributes and parts of two- and three-dimensional shapes  

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

·  Recognize and create shapes that have symmetry  



   

·  Create mental images of geometric shapes using spatial memory and spatial 
visualization  

·  Recognize and represent shapes from different perspectives  

·  Recognize geometric shapes and structures in the environment and specify their 
location  

Measurement 

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

Data Analysis and Probability 

·  Sort and classify objects according to their attributes and organize data about the 
objects  

·  Represent data using concrete objects, pictures, and graphs  

·  Describe parts of the data and the set of data as a whole to determine what the 
data show  

 
 
 
 
 
 
 
 
 
 
 
 
 

 



   

 
By the end of Grade 1 mathematics, children at ISS should be able to… 

·  counts by ones past 100, by twos, fives and tens to 100  
·  reads and writes numbers up to 100  
·  understands and uses numbers up to 100  
·  represents equivalent forms of the same number (to 20) (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 shows different combinations of coins 

that equal the same value (e.g. 25¢ may be represented as 1 nickel + 2 dimes, 25 
pennies, 5 nickels)  

·  demonstrates fluency with basic number combinations for addition facts (sums to 
10)  

·  demonstrates fluency with basic number combinations for subtraction facts (up to 
10)  

·  recognizes and makes reasonable estimates when comparing larger and smaller 
quantities  

·  creates and solves story problems and justifies answers using pictures, diagrams, 
words, and/or number sentences  

·  recognizes, describes, and extends repeating patterns (e.g. 1213, 1123)  
·  compares the length of two or more objects by using direct comparison or a 

nonstandard unit  
·  tells time to the nearest half hour and relates time to events (e.g., lunch is around 

12 o’clock noon)  
·  classifies and describes 2D and 3D objects by their attributes  
·  collects, organizes and represents data  
·  interprets and draws conclusions from data  
·  sorts and classifies objects by common attributes, describes the categories and 

organizes the information  
·  collects, organizes and represents data  
·  interprets and draws conclusions from data  
·  sorts and classifies objects by common attributes, describes the categories and 

organizes the information  

 
 
 
 
 
 
 



   

Focal Points 
Grade 2 

Number and Operations 

·  Use multiple models to develop initial understandings of place value and the base-
ten number system  

·  Develop a sense of whole numbers and represent and use them in flexible ways, 
including relating, composing, and decomposing numbers  

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

·  Develop and use strategies for whole-number computations, with a focus on 
addition and subtraction  

·  Develop fluency with basic number combinations for addition and subtraction  

·  Use a variety of methods and tools to compute, including objects, mental 
computation, estimation, paper and pencil, and calculators    

Algebra 

·  Use concrete, pictorial, and verbal representations to develop an understanding of 
invented and conventional symbolic notations  

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

·  Describe quantitative change, such as a student’s growing two inches in one year    

Geometry 

·  Describe, name, and interpret direction and distance in navigating space and apply 
ideas about direction and distance  

·  Relate ideas in geometry to ideas in number and measurement  

Measurement 

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

·  Understand how to measure using nonstandard and standard units  



   

·  Select an appropriate unit and tool for the attribute being measured  

·  Measure with multiple copies of units of the same size, such as paper clips laid 
end to end  

·  Use repetition of a single unit to measure something larger than the unit, for 
instance, measuring the length of a room with a single meter stick  

·  Use tools to measure  

·  Develop common referents for measures to make comparisons and estimates  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

 
By the end of Grade 2 mathematics, children at ISS should be able to… 
 

·  counts, reads, and writes whole numbers to 1,000 and identifies the place value 
for each digit  

·  uses flexibility in representing a quantity (e.g., 20 = 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 numbers with and without regrouping  
·  uses a variety of strategies to subtract two-digit numbers with and without 

regrouping  
·  creates models and solves simple problems involving multiplication and division  
·  recognizes, names, represents and compares commonly used unit fractions (e.g., 

1/2 is larger than 1/4)  
·  adds and subtracts amounts of money using decimal notation and the $ and ¢ 

symbols recognizes, describes and extends repeating and growing geometric and 
number patterns  

·  measures the length of objects using a nonstandard and standard unit  
·  recognizes and makes reasonable estimates in measurement  
·  tells time to one-minute intervals and knows relationships of time (e.g., how many 

minutes in an hour)  
·  describes and classifies 2D and 3D shapes according to the number and shape of 

faces, edges and vertices  
·  collects numerical data and records, organizes, displays, and interprets the data on 

bar graphs and other representations  
·  explains and justifies solutions and strategies using mathematical 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-ten 
number system and be able to represent and compare 
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 commonly 
used fractions, decimals, and percents; 

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

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

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 multiplication, to 
solve problems; 

·  understand and use properties of operations, such as 
the distributivity of multiplication over addition. 

1.3. Compute fluently and 
make reasonable estimates 

·  develop fluency with basic number combinations for 
multiplication and division and use these combinations 
to mentally compute related problems, such as 3050; 

·  develop fluency in adding, subtracting, multiplying, 
and dividing whole numbers; 

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

·  develop and use strategies to estimate computations 
involving fractions and decimals in situations relevant 



   

to students' experience; 
·  use visual models, benchmarks, and equivalent forms 

to add and subtract commonly used fractions and 
decimals; 

·  select appropriate methods and tools for computing 
with whole numbers from among mental computation, 
estimation, calculators, and paper and pencil according 
to the context and nature of the computation and use 
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, using 
words, tables, and graphs. 

2.2  Represent and analyze 
mathematical situations and 
structures using algebraic 
symbols 

·  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 equations. 
2.3  Use mathematical 
models to represent and 
understand quantitative 
relationships 

·  model problem situations with objects and use 
representations such as graphs, tables, and equations to 
draw conclusions. 

2.4 Analyze change in 
various contexts 

·  investigate how a change in one variable relates to a 
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 geometric 
shapes and develop 

·  identify, compare, and analyze attributes of two- and 
three-dimensional shapes and develop vocabulary to 
describe the attributes; 

·  classify two- and three-dimensional shapes according 



   

mathematical arguments 
about geometric 
relationships 

to their properties and develop definitions of classes of 
shapes such as triangles and pyramids; 

·  investigate, describe, and reason about the results of 
subdividing, combining, and transforming shapes; 

·  explore congruence and similarity; 
·  make and test conjectures about geometric properties 

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 locations 
and to describe paths; 

·  find the distance between points along horizontal and 
vertical lines of a coordinate system. 

3.3  Apply transformations 
and use symmetry to 
analyze mathematical 
situations 

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

·  describe a motion or a series of motions that will show 
that two shapes are congruent; 

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

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

·  build and draw geometric objects; 
·  create and describe mental images of objects, patterns, 

and paths; 
·  identify and build a three-dimensional object from 

two-dimensional representations of that object; 
·  identify and draw a two-dimensional representation of 

a three-dimensional object; 
·  use geometric models to solve problems in other areas 

of mathematics, such as number and measurement; 
·  recognize geometric ideas and relationships and apply 

them to other disciplines and to problems that arise in 
the classroom or in everyday life. 

 
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 measurable 
attributes of objects and the 
units, systems, and 
processes of measurement 

·  understand such attributes as length, area, weight, 
volume, and size of angle and select the appropriate 
type of unit for measuring each attribute; 

·  understand the need for measuring with standard units 
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 and 
how differences in units affect precision; 

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

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

·  develop strategies for estimating the perimeters, areas, 
and volumes of irregular shapes; 

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

·  select and use benchmarks to estimate measurements; 
·  develop, understand, and use formulas to find the area 

of rectangles and related triangles and parallelograms; 
·  develop strategies to determine the surface areas and 

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 to 
answer them 

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

·  collect data using observations, surveys, and 
experiments; 

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

·  recognize the differences in representing categorical 
and numerical data. 

5.2  Select and use 
appropriate statistical 
methods to analyze data 

·  describe the shape and important features of a set of 
data and compare related data sets, with an emphasis 
on how the data are distributed; 

·  use measures of center, focusing on the median, and 
understand what each does and does not indicate about 
the data set; 

·  compare different representations of the same data and 
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 that 
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 discuss the 



   

basic concepts of probability degree of likelihood using such words as certain, 
equally likely, and impossible; 

·  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 base-ten number system and be able to 
represent and compare 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 (in Grade 6 Curriculum Focal Points) 
as divisions of whole numbers  

·  Use models, benchmarks, and equivalent forms to judge the size of fractions  

·  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 multiplication, to solve problems  

·  Understand and use properties of operations, such as the distributivity of 
multiplication over addition  

·  Develop fluency with basic number combinations for multiplication and division 
and use these combinations to mentally compute related problems, such as 30 × 
50  

·  Develop fluency in adding, subtracting, multiplying, and dividing whole numbers  

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



   

·  Select appropriate methods and tools for computing with whole numbers from 
among mental computation, estimation, calculators, and paper and pencil 
according to the context and nature of the computation and use the selected 
method or tool  

Algebra 

·  Describe, extend, and make generalizations about geometric and numeric patterns  

·  Represent and analyze patterns and functions, using words, tables, and graphs  

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

·  Express mathematical relationships using equations  

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

Geometry 

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

·  Classify two- and three-dimensional shapes according to their properties and 
develop definitions of classes of shapes such as triangles and pyramids 

 

·  Investigate, describe, and reason about the results of subdividing, combining, and 
transforming shapes  

·  Explore congruence and similarity  

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

·  Make and use coordinate systems to specify locations and to describe paths  

·  Build and draw geometric objects  

·  Create and describe mental images of objects, patterns, and paths  

·  Use geometric models to solve problems in other areas of mathematics, such as 
number and measurement  



   

·  Recognize geometric ideas and relationships and apply them to other disciplines 
and to problems that arise in the classroom or in everyday life  

Measurement 

·  Understand such attributes as length, area, weight (identified in Grades 1 and 2 
Curriculum Focal Points), volume, and size of angle and select the appropriate 
type of unit for measuring each attribute  

·  Carry out simple unit conversions, such as from centimeters to meters, within a 
system of measurement  

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

·  Develop strategies for estimating the perimeters, areas, and volumes of irregular 
shapes  

·  Select and apply appropriate standard units and tools to measure length, area, 
volume, weight, time, temperature, and the size of angles (measuring time and 
temperature is not identified as a focal point or connection)  

·  Select and use benchmarks to estimate measurements (also in Grade 2 Curriculum 
Focal Points)  

Data Analysis and Probability 

·  Design investigations to address a question and consider how data-collection 
methods affect the nature of the data set  

·  Collect data using observations, surveys, and experiments  

·  Represent data using tables and graphs such as line plots, bar graphs, and line 
graphs  

·  Describe the shape and important features of a set of data and compare related 
data sets, with (in Grade 8 Curriculum Focal Points) an emphasis on how the data 
are distributed  

·  Compare different representations of the same data and evaluate how well each 
representation shows important aspects of the data (also in Grade 8 Curriculum 
Focal Points)  

·  Propose and justify conclusions and predictions that are based on data and design 
studies to further investigate the conclusions or predictions (designing such 
studies is not identified as a focal point or connection)  



   

By the end of Grade 3 mathematics, children at ISS should be able to… 
 

·  recognizes equivalent representations for the same number (up to four-digits) and 
generates them by composing and decomposing numbers (e.g., 1247 may be 
represented as 1000 + 240 + 7)  

·  understands the place value of whole numbers up to 10,000  
·  knows the addition facts (sums to 20) and the corresponding subtraction facts  
·  finds the sum or difference of two whole numbers between 0 and 10,000 with or 

without regrouping  
·  uses arrays to do multiplication and repeated subtraction to do division  
·  memorizes the multiplication table for numbers between 1 and 10  
·  understands and uses the inverse relationship between multiplication and division  
·  solves problems involving addition and subtraction of money amounts in decimal 

notation  
·  compares fractions represented by drawings or concrete materials to show 

equivalency (1/2 of a cake is the same as 2/4 of another cake of the same size)  
·  adds and subtracts simple fractions in context (e.g., 1/4 + 1/4 is the same as 1/2)  
·  understands that fractions and decimals are two different representations of the 

same concept selects appropriate mathematical symbols to make an expression 
true (e.g., +, -, x, ÷, >, <, =)  

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

·  recognizes and extends a linear pattern by its rules  
·  estimates and measures the length, liquid volume, and weight/mass of given 

objects using the appropriate tools and units  
·  measures area and perimeter of regular shapes using a variety of tools (e.g., 

squares, ruler, grid paper)  
·  identifies, describes, and classifies polygons and 3D geometric objects  
·  recognizes and creates shapes that are congruent and/or have symmetry 
·  conducts simple probability experiments by determining the number of possible 

outcomes and makes simple predictions  
·  represents data using tables and graphs such as line plots, bar graphs, line graphs 

and venn diagrams  
·  uses a variety of methods, such as words, numbers, symbols, charts, graphs, 

tables, diagrams, and models to explain mathematical reasoning  
·  explains and justifies solutions using correct mathematical vocabulary  

 
 
 
 
 



   

Focal Points 
Grade 4 

Number and Operations 

·  Understand the place-value structure of the base-ten number system and be able to 
represent and compare whole numbers and decimals  

·  Recognize equivalent representations for the same number and generate them by 
decomposing and composing numbers  

·  Use models, benchmarks, and equivalent forms to judge the size of fractions  

·  Recognize and generate equivalent forms of commonly used fractions, decimals, 
and (in Grade 7 Curriculum Focal Points) percents  

·  Understand the effects of multiplying and dividing whole numbers  

·  Identify and use relationships between operations, such as division as the inverse 
of multiplication, to solve problems  

·  Understand and use properties of operations, such as the distributivity of 
multiplication over addition  

·  Develop fluency with basic number combinations for multiplication and division 
and use these combinations to mentally compute related problems, such as 30 × 
50  

·  Develop fluency in adding, subtracting, multiplying, and dividing whole numbers  

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

·  Select appropriate methods and tools for computing with whole numbers from 
among mental computation, estimation, calculators, and paper and pencil 
according to the context and nature of the computation and use the selected 
method or tool  

Algebra 

·  Describe, extend, and make generalizations about geometric and numeric patterns  

·  Represent and analyze patterns and functions, using words, tables, and graphs  



   

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

·  Express mathematical relationships using equations  

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

Geometry 

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

·  Investigate, describe, and reason about the results of subdividing, combining, and 
transforming shapes  

·  Explore congruence and similarity  

·  Describe location and movement using common language and geometric 
vocabulary  

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

·  Describe a motion or a series of motions that will show that two shapes are 
congruent  

·  Identify and describe line and rotational symmetry in two- and three-dimensional 
shapes and designs  

·  Use geometric models to solve problems in other areas of mathematics, such as 
number and measurement  

·  Recognize geometric ideas and relationships and apply them to other disciplines 
and to problems that arise in the classroom or in everyday life  

Measurement 

·  Understand such attributes as length, area, weight (identified in Grades 1 and 2 
Curriculum Focal Points), volume, and size of angle and select the appropriate 
type of unit for measuring each attribute  

·  Understand the need for measuring with standard units 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  

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

·  Develop strategies for estimating the perimeters, areas, and volumes of irregular 
shapes  

·  Select and apply appropriate standard units and tools to measure length, area, 
volume, weight, time, temperature, and the size of angles (measuring time and 
temperature is not identified as a focal point or connection)  

·  Select and use benchmarks to estimate measurements (also in Grade 2 Curriculum 
Focal Points)  

·  Develop, understand, and use formulas to find the area of rectangles and related 
triangles and parallelograms  

Data Analysis and Probability 

·  Design investigations to address a question and consider how data-collection 
methods affect the nature of the data set  

·  Collect data using observations, surveys, and experiments  

·  Represent data using tables and graphs such as line plots, bar graphs, and line 
graphs  

·  Describe the shape and important features of a set of data and compare related 
data sets, with (in Grade 8 Curriculum Focal Points) an emphasis on how the data 
are distributed  

·  Compare different representations of the same data and evaluate how well each 
representation shows important aspects of the data (also in Grade 8 Curriculum 
Focal Points)  

·  Propose and justify conclusions and predictions that are based on data and design 
studies to further investigate the conclusions or predictions (designing such 
studies is not identified as a focal point or connection) 

 
 
 



   

By the end of Grade 4 mathematics, children should be able to… 

·  knows addition and subtraction facts to 20  
·  rounds whole numbers through the thousands  
·  adds and subtracts 4-digit numbers with and without regrouping  
·  knows multiplication facts to 12 x 12  
·  multiplies a multi-digit number by a two-digit number  
·  divides a multi-digit number by a one-digit number  
·  factors whole numbers up to 100  
·  recognizes and generates equivalent forms of commonly used fractions and 

decimals  
·  identifies on a number line the relative position of fractions, mixed numbers and 

decimals to two decimal places  
·  explains different interpretations of fractions (i.e., parts of a whole or set, 

division, equivalents)  
·  adds and subtracts decimals to two places including dollars and cents 
·  uses letters, boxes, or other symbols to stand for any number in simple 

expressions or equations  
·  measures and computes area and perimeter labeling appropriate units (e.g., cm or 

cm2 )  
·  identifies and compares attributes of 2D shapes according to their properties and 

develops definitions of triangles and quadrilaterals  
·  plots points on a graph to describe a pattern and make predictions  
·  collects, organizes, displays and interprets data  
·  represents all possible outcomes for a simple probability situation  
·  justifies the reasonableness of the solution by using various strategies  
·  expresses solutions clearly and logically using the appropriate terms, pictures and 

numbers  
·  explains and justifies solutions and strategies using mathematical vocabulary  

 

 
 
 
 
 
 
 
 
 



   

Focal Points  
Grade 5 

Number and Operations 

·  Recognize equivalent representations for the same number and generate them by 
decomposing and composing numbers  

·  Recognize and generate equivalent forms of commonly used fractions, decimals, 
and (in Grade 7 Curriculum Focal Points) percents  

·  Explore numbers less than 0 by extending the number line and through familiar 
applications  

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

·  Understand the effects of multiplying and dividing whole numbers  

·  Identify and use relationships between operations, such as division as the inverse 
of multiplication, to solve problems  

·  Understand and use properties of operations, such as the distributivity of 
multiplication over addition  

·  Develop fluency with basic number combinations for multiplication and division 
and use these combinations to mentally compute related problems, such as 30 × 
50  

·  Develop fluency in adding, subtracting, multiplying, and dividing whole numbers  

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

·  Develop and use strategies to estimate computations involving fractions and 
decimals in situations relevant to students’ experience  

·  Use visual models, benchmarks, and equivalent forms to add and subtract 
commonly used fractions and decimals  

·  Select appropriate methods and tools for computing with whole numbers from 
among mental computation, estimation, calculators, and paper and pencil 
according to the context and nature of the computation and use the selected 
method or tool  



   

Algebra 

·  Describe, extend, and make generalizations about geometric and numeric patterns  

·  Represent and analyze patterns and functions, using words, tables, and graphs  

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

·  Express mathematical relationships using equations  

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

Geometry 

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

·  Classify two- and three-dimensional shapes according to their properties and 
develop definitions of classes of shapes such as triangles and pyramids  

·  Investigate, describe, and reason about the results of subdividing, combining, and 
transforming shapes  

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

·  Find the distance between points along horizontal and vertical lines of a 
coordinate system  

·  Identify and describe line and rotational symmetry in two- and three-dimensional 
shapes and designs  

·  Build and draw geometric objects  

·  Create and describe mental images of objects, patterns, and paths;  

·  Identify and build a three-dimensional object from two-dimensional 
representations of that object  

·  Identify and draw a two-dimensional representation of a three-dimensional object  

·  Use geometric models to solve problems in other areas of mathematics, such as 
number and measurement  



   

·  Recognize geometric ideas and relationships and apply them to other disciplines 
and to problems that arise in the classroom or in everyday life  

Measurement 

·  Understand such attributes as length, area, weight (identified in Grades 1 and 2 
Curriculum Focal Points), volume, and size of angle and select the appropriate 
type of unit for measuring each attribute  

·  Understand the need for measuring with standard units 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 and understand how 
differences in units affect precision  

·  Develop strategies for estimating the perimeters, areas, and volumes of irregular 
shapes  

·  Select and apply appropriate standard units and tools to measure length, area, 
volume, weight, time, temperature, and the size of angles (measuring time and 
temperature is not identified as a focal point or connection)  

·  Select and use benchmarks to estimate measurements (also in Grade 2 Curriculum 
Focal Points)  

·  Develop strategies to determine the surface areas and volumes of rectangular 
solids  

Data Analysis and Probability 

·  Design investigations to address a question and consider how data-collection 
methods affect the nature of the data set  

·  Collect data using observations, surveys, and experiments  

·  Represent data using tables and graphs such as line plots, bar graphs, and line 
graphs  

·  Recognize the differences in representing categorical and numerical data  

·  Describe the shape and important features of a set of data and compare related 
data sets, with (in Grade 8 Curriculum Focal Points) an emphasis on how the data 
are distributed  



   

·  Compare different representations of the same data and evaluate how well each 
representation shows important aspects of the data (also in Grade 8 Curriculum 
Focal Points)  

·  Propose and justify conclusions and predictions that are based on data and design 
studies to further investigate the conclusions or predictions (designing such 
studies is not identified as a focal point or connection)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

By the end of Grade 5, the children should be able to… 
 

·  knows basic (x, ÷) facts to 12; (+,-) to 20  
·  solves multi-digit addition and subtraction problems of whole numbers and 

decimals  
·  solves multi-digit multiplication problems  
·  demonstrates proficiency with long division with whole numbers with multi-digit 

divisors  
·  composes and decomposes numbers, including factors to solve problems [e.g., 25 

x 40 =(25 x 10) x 4 = 25 x 40 = (20 + 5) x 40 ]  
·  understands the concepts and performs addition and subtraction of fractions with 

common denominators  
·  calculates and uses simple percents of whole numbers in real world application  
·  uses a letter to represent an unknown number; writes and evaluates simple 

algebraic expressions with one variable by substitution  
·  identifies and graphs ordered pairs in the four quadrants of the coordinate plane  
·  understands and computes the perimeter of irregular shapes labeling correct units  
·  identifies, describes attributes of, measures, and draws angles, perpendicular and 

parallel lines, rectangles, and triangles by using appropriate tools (e.g., 
straightedge, ruler, compass, protractor, drawing software)  

·  understands and applies different ways of finding what is “typical” or “average” 
(mean, median and mode)  

·  reads, interprets, and constructs various types of graphs and explains which type 
is most appropriate for a given data set  

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

·  expresses solutions clearly and logically using the appropriate terms, pictures and 
numbers  

·  explains and justifies solutions and strategies using mathematical vocabulary  
·  relate everyday language to mathematical language and symbols ( +, -, =, <, >, $, 

x, ÷)  
·  apply logical processes to problem-solving situations; screen relevant and 

irrelevant information  
·  logically communicate mathematical thinking using words and symbols  
·  explain and justify solutions and strategies used orally and in writing  
·  identify and evaluate various approaches to problems, choose 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 percents to 
solve problems; 

·  compare and order fractions, decimals, and percents 
efficiently and find their approximate locations on a 
number line; 

·  develop meaning for percents greater than 100 and less 
than 1; 

·  understand and use ratios and proportions to represent 
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. 

1.2 Understand meanings of 
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 simplify 
computations with integers, fractions, and decimals; 

·  understand and use the inverse relationships of 
addition and subtraction, multiplication and division, 
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 computers, and 
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 fluency 
in their use; 

·  develop and use strategies to estimate the results of 



   

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

·  develop, analyze, and explain methods for solving 
problems involving proportions, such as scaling and 
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 of patterns 
with tables, graphs, words, and, when possible, 
symbolic rules;  

·  relate and compare different forms of representation 
for a relationship; 

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

2.2  Represent and analyze 
mathematical situations and 
structures using algebraic 
symbols 

·  develop an initial conceptual understanding of 
different uses of variables; 

·  explore relationships between symbolic expressions 
and graphs of lines, paying particular attention to the 
meaning of intercept and slope; 

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

·  recognize and generate equivalent forms for simple 
algebraic expressions and solve linear equations 

2.3  Use mathematical 
models to represent and 
understand quantitative 
relationships 

·  model and solve contextualized problems using 
various representations, such as graphs, tables, and 
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 arguments 
concerning geometric ideas and relationships, such as 
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 examine the 
properties of geometric shapes 

·  use coordinate geometry to examine special geometric 
shapes, such as regular polygons or those with pairs of 
parallel or perpendicular sides. 

3.3  Apply transformations 
and use symmetry to 
analyze mathematical 
situations 

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

·  examine the congruence, similarity, and line or 
rotational symmetry of objects using transformations. 

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

·  draw geometric objects with specified properties, such 
as side lengths or angle measures; 

·  use two-dimensional representations of three-
dimensional objects to visualize and solve problems 
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 relationships 
in areas outside the mathematics classroom, such as 
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 measurable 
attributes of objects and the 
units, systems, and 
processes of measurement 

·  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 appropriate size 
and type to measure angles, perimeter, area, surface 
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 and 
volume of selected prisms, pyramids, and cylinders; 

·  solve problems involving scale factors, using ratio and 
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 to 
answer them 

·  formulate questions, design studies, and collect data 
about a characteristic shared by two populations or 
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 and spread, 
including mean and interquartile range 

·  discuss and understand the correspondence between 
data sets and their graphical representations, especially 
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 or 
more samples to make conjectures about the 
populations from which the samples were taken; 

·  make conjectures about possible relationships between 
two characteristics of a sample on the basis of 
scatterplots of the data and approximate lines of fit; 

·  use conjectures to formulate new questions and plan 
new studies to answer them. 

5.4  Understand and apply 
basic concepts of probability 

·  understand and use appropriate terminology to describe 
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; 



   

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

 
Focal Points 

Grade 6 

Number and Operations 

·  Work flexibly with fractions, decimals, and percents to solve problems  

·  Compare and order fractions, decimals, and percents efficiently and find their 
approximate locations on a number line  

·  Understand and use ratios and proportions to represent quantitative relationships  

·  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 simplify computations 
with integers, fractions, and decimals  

·  Understand and use the inverse relationships of addition and subtraction, 
multiplication and division, and squaring and finding square roots to simplify 
computations and solve problems  

·  Select appropriate methods and tools for computing with fractions and decimals 
from among mental computation, estimation, calculators or computers, and 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 fluency in their use  

·  Develop and use strategies to estimate the results of rational-number 
computations and judge the reasonableness of the results  

·  Develop, analyze, and explain methods for solving problems involving 
proportions, such as scaling and finding equivalent ratios  

Algebra 

·  Represent, analyze, and generalize a variety of patterns with tables, graphs, 
words, and, when possible, symbolic rules  



   

·  Develop an initial conceptual understanding of different uses of variables  

·  Use symbolic algebra to represent situations and to solve problems, especially 
those that involve linear relationships  

·  Recognize and generate equivalent forms for simple algebraic expressions and 
solve linear equations  

·  Model and solve contextualized problems using various representations, such as 
graphs, tables, and equations  

Geometry 

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

·  Recognize and apply geometric ideas and relationships in areas outside the 
mathematics classroom, such as art, science, and everyday life  

Measurement 

·  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 appropriate size and type to measure angles, 
perimeter, area, surface area, and volume  

·  Solve problems involving scale factors, using ratio and proportion  

·  Solve simple problems involving rates and derived measurements for such 
attributes as velocity and density  

 
 
 
 
 
 

 



   

By the end of Grade 6, students at the International School of Sosua will be able to… 

·  solves multi-digit multiplication and division problems of whole numbers and 
decimals 

·  understands how to calculate exponents  
·  understands and can calculate multi-step problems with order of operations 
·  understands prime and composite numbers 
·  finds and uses decimal and percent equivalents for common fractions  
·  understands the concepts and performs addition and subtraction of fractions with 

common and not common denominators 
·  solves simple expressions with fractions 
·  understands the concepts and performs simple multiplication and division of 

fractions  
·  understands and calculates ratios and proportions 
·  calculates and uses percents in real word math (sales tax, discounts and interest) 
·  understands, adds, subtracts, multiplies and divides integers 
·  identifies and graphs ordered pairs in the four quadrants of the coordinate plane  
·  understands and computes the area of shapes labeling correct units  
·  understands and computes the volume and surface area of rectangular solids  
·  graphs and solves inequalities 
·  reads, interprets, and constructs various types of graphs and explains which type 

is most appropriate for a given data set  
·  expresses solutions clearly and logically using the appropriate terms, pictures and 

numbers  
·  explains and justifies solutions and strategies using mathematical vocabulary  
·  relate everyday language to mathematical language and symbols ( +, -, =, <, >, $, 

x, ÷)  
·  apply logical processes to problem-solving situations; screen relevant and 

irrelevant information  
·  logically communicate mathematical thinking using words and symbols  
·  explain and justify solutions and strategies used orally and in writing  
·  identify and evaluate various approaches to problems, choose one and solve 

problem; create word problems  

 
 
 
 
 
 
 



   

Focal Points 
Grade 7 

Number and Operations 

·  Work flexibly with fractions, decimals, and percents to solve problems  

·  Compare and order fractions, decimals, and percents efficiently and find their 
approximate locations on a number line  

·  Develop meaning for percents greater than 100 and less than 1  

·  Understand and use ratios and proportions to represent quantitative relationships  

·  Use factors, multiples, prime factorization, and relatively prime numbers to solve 
problems  

·  Develop meaning for integers and represent and compare quantities with them  

·  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 simplify computations 
with integers, fractions, and decimals  

·  Understand and use the inverse relationships of addition and subtraction, 
multiplication and division, and squaring and finding square roots to simplify 
computations and solve problems  

·  Select appropriate methods and tools for computing with fractions and decimals 
from among mental computation, estimation, calculators or computers, and 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 fluency in their use  

 

Algebra 

·  Represent, analyze, and generalize a variety of patterns with tables, graphs, 
words, and, when possible, symbolic rules  

·  Relate and compare different forms of representation for a relationship  



   

·  Identify functions as linear or nonlinear and contrast their properties from tables, 
graphs, or equations  

·  Develop an initial conceptual understanding of different uses of variables  

·  Use symbolic algebra to represent situations and to solve problems, especially 
those that involve linear relationships  

·  Recognize and generate equivalent forms for simple algebraic expressions and 
solve linear equations  

·  Model and solve contextualized problems using various representations, such as 
graphs, tables, and equations  

Geometry 

·  Understand relationships among the angles, side lengths, perimeters, areas, and 
volumes of similar objects  

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

·  Use two-dimensional representations of three-dimensional objects to visualize and 
solve problems such as those involving surface area and volume  

·  Use visual tools such as networks to represent and solve problems (networks are 
not identified as focal points or connections)  

Measurement 

·  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 appropriate size and type to measure angles, 
perimeter, area, surface area, and volume  

·  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 and volume of selected prisms, 
pyramids, and cylinders  

·  Solve problems involving scale factors, using ratio and proportion  

·  Solve simple problems involving rates and derived measurements for such 
attributes as velocity and density  

Data Analysis and Probability 

·  Formulate questions, design studies, and collect data about a characteristic shared 
by two populations or different characteristics within one population  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Focal Points 
Grade 8 

Number and Operations 

·  Work flexibly with fractions, decimals, and percents to solve problems  

·  Develop an understanding of large numbers (identified in Grades 4 and 5 
Curriculum Focal Points) and recognize and appropriately use exponential, 
scientific, and calculator notation  

·  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 simplify computations 
with integers, fractions, and decimals  

·  Understand and use the inverse relationships of addition and subtraction, 
multiplication and division, and squaring and finding square roots to simplify 
computations and solve problems  

·  Select appropriate methods and tools for computing with fractions and decimals 
from among mental computation, estimation, calculators or computers, and 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 fluency in their use  

·  Develop, analyze, and explain methods for solving problems involving 
proportions, such as scaling and finding equivalent ratios    

Algebra 

·  Represent, analyze, and generalize a variety of patterns with tables, graphs, 
words, and, when possible, symbolic rules  

·  Identify functions as linear or nonlinear and contrast their properties from tables, 
graphs, or equations  

·  Develop an initial conceptual understanding of different uses of variables  

·  Explore relationships between symbolic expressions and graphs of lines, paying 
particular attention to the meaning of intercept and slope  



   

·  Use symbolic algebra to represent situations and to solve problems, especially 
those that involve linear relationships  

·  Recognize and generate equivalent forms for simple algebraic expressions and 
solve linear equations  

·  Model and solve contextualized problems using various representations, such as 
graphs, tables, and equations  

·  Use graphs to analyze the nature of changes in quantities in linear relationships  

Geometry 

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

·  Understand relationships among the angles, side lengths, perimeters, areas, and 
volumes of similar objects  

·  Create and critique inductive and deductive arguments concerning geometric 
ideas and relationships, such as congruence, similarity, and the Pythagorean 
relationship  

·  Use coordinate geometry to represent and examine the properties of geometric 
shapes (also in Grade 5 Curriculum Focal Points)  

·  Use coordinate geometry to examine special geometric shapes, such as regular 
polygons or those with pairs of parallel or perpendicular sides  

·  Draw geometric objects with specified properties, such as side lengths or angle 
measures  

·  Use geometric models to represent and explain numerical and algebraic 
relationships  

·  Recognize and apply geometric ideas and relationships in areas outside the 
mathematics classroom, such as art, science, and everyday life     

Measurement 

·  Understand, select, and use units of appropriate size and type to measure angles, 
perimeter, area, surface area, and volume  

·  Select and apply techniques and tools to accurately find length, area, volume, and 
angle measures to appropriate levels of precision  



   

·  Solve simple problems involving rates and derived measurements for such 
attributes as velocity and density  

Data Analysis and Probability 

·  Select, create, and use appropriate graphical representations of data, including 
histograms, box plots, and scatterplots  

·  Find, use, and interpret measures of center and spread, including mean and 
interquartile range  

·  Discuss and understand the correspondence between data sets and their graphical 
representations, especially histograms, stem-and-leaf plots, box plots, and 
scatterplots  

·  Use observations about differences between two or more samples to make 
conjectures about the populations from which the samples were taken  

·  Make conjectures about possible relationships between two characteristics of a 
sample on the basis of scatterplots of the data and approximate lines of fit  

·  Use conjectures to formulate new questions and plan new studies to answer them  

·  Use proportionality and a basic understanding of probability to make and test 
conjectures about the results of experiments and simulations  

 
 
 
 
 
 
 
 
 
 
 
 



   

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 very 
small numbers and of various representations of them; 

·  compare and contrast the properties of numbers and 
number systems, including the rational and real 
numbers, and understand complex numbers as 
solutions to quadratic equations that do not have real 
solutions; 

·  understand vectors and matrices as systems that have 
some of the properties of the real-number system; 

·  use number-theory arguments to justify relationships 
involving whole numbers. 

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

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

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

·  develop an understanding of permutations and 
combinations as counting techniques. 

1.3  Compute fluently and 
make reasonable estimates 

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

·  judge the reasonableness of numerical computations 
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, convert 



   

flexibly among, and use various representations for 
them; 

·  analyze functions of one variable by investigating 
rates of change, intercepts, zeros, asymptotes, and 
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, rational, 
logarithmic, and periodic functions; 

·  interpret representations of functions of two variables 
2.2  Represent and analyze 
mathematical situations and 
structures using algebraic 
symbols 

·  understand the meaning of equivalent forms of 
expressions, equations, inequalities, and relations; 

·  write equivalent forms of equations, inequalities, and 
systems of equations and solve them with fluency—
mentally or with paper and pencil in simple cases and 
using technology in all cases; 

·  use symbolic algebra to represent and explain 
mathematical relationships; 

·  use a variety of symbolic representations, including 
recursive and parametric equations, for functions and 
relations; 

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

2.3  Use mathematical 
models to represent and 
understand quantitative 
relationships 

·  identify essential quantitative relationships in a 
situation and determine the class or classes of 
functions that might model the relationships; 

·  use symbolic expressions, including iterative and 
recursive forms, to represent relationships arising from 
various contexts; 

·  draw reasonable conclusions about a situation being 
modeled. 

2.4 Analyze change in 
various contexts 

·  approximate and interpret rates of change from 
graphical and numerical data. 

 
3. Geometry Standard 
Instructional programs 
from prekindergarten 
through grade 12 should 
enable all students to— 

In grades 9 through 12 all students should— 

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



   

and properties of two- and 
three-dimensional geometric 
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 involving 
them; 

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

·  use trigonometric relationships to determine lengths 
and angle measures. 

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 involving 
two- and three-dimensional objects represented with 
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 plane by using 
sketches, coordinates, vectors, function notation, and 
matrices; 

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

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

 

·  draw and construct representations of two- and three-
dimensional geometric objects using a variety of tools; 

·  visualize three-dimensional objects and spaces from 
different perspectives and analyze their cross sections; 

·  use vertex-edge graphs to model and solve problems; 
·  use geometric models to gain insights into, and answer 

questions in, other areas of mathematics; 
·  use geometric ideas to solve problems in, and gain 

insights into, other disciplines and other areas of 
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 measurable 
attributes of objects and the 
units, systems, and 
processes of measurement 

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

4.2 Apply appropriate ·  analyze precision, accuracy, and approximate error in 



   

techniques, tools, and 
formulas to determine 
measurements 

measurement situations; 
·  understand and use formulas for the area, surface area, 

and volume of geometric figures, including cones, 
spheres, and cylinders; 

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

·  use unit analysis to check measurement computations 

 
5. Data Analysis and Probability Standard 
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 to 
answer them 

·  understand the differences among various kinds of 
studies and which types of inferences can legitimately 
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 data, and 
of the term variable; 

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

·  compute basic statistics and understand the distinction 
between a statistic and a parameter. 

5.2  Select and use 
appropriate statistical 
methods to analyze data 

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

·  for bivariate measurement data, be able to display a 
scatterplot, describe its shape, and determine 
regression coefficients, regression equations, and 
correlation coefficients using technological tools; 

·  display and discuss bivariate data where at least one 
variable is categorical; 

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

·  identify trends in bivariate data and find functions that 
model the data or transform the data so that they can 
be modeled. 

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

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

·  understand how sample statistics reflect the values of 



   

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

·  evaluate published reports that are based on data by 
examining the design of the study, the appropriateness 
of the data analysis, and the validity of conclusions; 

·  understand how basic statistical techniques are used to 
monitor process characteristics in the workplace. 

5.4  Understand and apply 
basic concepts of probability 

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

·  use simulations to construct empirical probability 
distributions; 

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

·  understand the concepts of conditional probability and 
independent events; 

·  understand how to compute the probability of a 
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 problem solving;  
·  solve problems that arise in mathematics and in other contexts;  
·  apply and adapt a variety of appropriate strategies to solve problems;  
·  monitor and reflect on the process of mathematical problem solving. 

7. Reasoning and Proof Standard 
Instructional programs from prekindergarten through  grade 12 should enable all students to—  

·  recognize reasoning and proof as fundamental aspects of mathematics;  
·  make and investigate mathematical conjectures;  
·  develop and evaluate mathematical arguments and proofs;  
·  select and use various types of reasoning and methods of proof.  

8. Communication Standard 
Instructional programs from prekindergarten through  grade 12 should enable all students to—  

·  organize and consolidate their mathematical thinking through communication;  
·  communicate their mathematical thinking coherently and clearly to peers, teachers, and others;  
·  analyze and evaluate the mathematical thinking and strategies of others;  
·  use the language of mathematics to express mathematical ideas precisely.  

9.  Connections Standard 
Instructional programs from prekindergarten through  grade 12 should enable all students to—  

·  recognize and use connections among mathematical ideas;  
·  understand how mathematical ideas interconnect and build on one another to produce a coherent 

whole;  
·  recognize and apply mathematics in contexts outside of mathematics.  

10.  Representation Standard 
Instructional programs from prekindergarten through  grade 12 should enable all students to—  

·  create and use representations to organize, record, and communicate mathematical ideas;  
·  select, apply, and translate among mathematical representations to solve problems;  
·  use representations to model and interpret physical, social, and mathematical phenomena.  

 
 



   

ISS Secondary 
Mathematics Course Descriptions 

and Focal Points 
Grade 8 Algebra I  
Symbolic reasoning and calculations with symbols are central in algebra. Through 
the study of algebra, a student develops an understanding of the symbolic language 
of mathematics and the sciences. In addition, algebraic skills and concepts are 
developed and used in a wide variety of problem-solving situations.  
 
1.0 Students identify and use the arithmetic properties of subsets of integers and rational, 
irrational, and real numbers, including closure properties for the four basic arithmetic 
operations where applicable:  
 
1.1 Students use properties of numbers to demonstrate whether assertions are true or 
false.  
 
2.0 Students understand and use such operations as taking the opposite, finding the 
reciprocal, taking a root, and raising to a fractional power. They understand and use the 
rules of exponents.  
 
3.0 Students solve equations and inequalities involving absolute values.  
 
4.0 Students simplify expressions before solving linear equations and inequalities in one 
variable, such as 3(2x-5) + 4(x-2) = 12.  
 
5.0 Students solve multistep problems, including word problems, involving linear 
equations and linear inequalities in one variable and provide justification for each step.  
 
6.0 Students graph a linear equation and compute the x- and y-intercepts (e.g., graph 2x + 
6y = 4). They are also able to sketch the region defined by linear inequality (e.g., they 
sketch the region defined by 2x + 6y < 4).  
 
7.0 Students verify that a point lies on a line, given an equation of the line. Students are 
able to derive linear equations by using the point-slope formula.  
 
8.0 Students understand the concepts of parallel lines and perpendicular lines and how 
those slopes are related. Students are able to find the equation of a line perpendicular to a 
given line that passes through a given point.  
 
9.0 Students solve a system of two linear equations in two variables algebraically and are 
able to interpret the answer graphically. Students are able to solve a system of two linear 
inequalities in two variables and to sketch the solution sets.  
 



   

10.0 Students add, subtract, multiply, and divide monomials and polynomials. Students 
solve multistep problems, including word problems, by using these techniques.  
 
11.0 Students apply basic factoring techniques to second- and simple third-degree 
polynomials. These techniques include finding a common factor for all terms in a 
polynomial, recognizing the difference of two squares, and recognizing perfect squares of 
binomials.  
 
12.0 Students simplify fractions with polynomials in the numerator and denominator by 
factoring both and reducing them to the lowest terms.  
 
13.0 Students add, subtract, multiply, and divide rational expressions and functions. 
Students solve both computationally and conceptually challenging problems by using 
these techniques.  
 
14.0 Students solve a quadratic equation by factoring or completing the square.  
 
15.0 Students apply algebraic techniques to solve rate problems, work problems, and 
percent mixture problems.  
 
16.0 Students understand the concepts of a relation and a function, determine whether a 
given relation defines a function, and give pertinent information about given relations and 
functions.   
 
17.0 Students determine the domain of independent variables and the range of dependent 
variables defined by a graph, a set of ordered pairs, or a symbolic expression.  
 
18.0 Students determine whether a relation defined by a graph, a set of ordered pairs, or a 
symbolic expression is a function and justify the conclusion.  
 
19.0 Students know the quadratic formula and are familiar with its proof by completing 
the square.  
 
20.0 Students use the quadratic formula to find the roots of a second-degree polynomial 
and to solve quadratic equations.  
 
21.0 Students graph quadratic functions and know that their roots are the x-intercepts.  
 
22.0 Students use the quadratic formula or factoring techniques or both to determine 
whether the graph of a quadratic function will intersect the x-axis in zero, one, or two 
points.  
 
23.0 Students apply quadratic equations to physical problems, such as the motion of an 
object under the force of gravity.  
 
24.0 Students use and know simple aspects of a logical argument:  



   

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

 
24.2 Students identify the hypothesis and conclusion in logical deduction.  

 
24.3 Students use counterexamples to show that an assertion is false and 
recognize that a single counterexample is sufficient to refute an assertion.  

 
25.0 Students use properties of the number system to judge the validity of results, to 
justify each step of a procedure, and to prove or disprove statements:  
 

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

 
25.2 Students judge the validity of an argument according to whether the 
properties of the real number system and the order of operations have been 
applied correctly at each step.  

 
25.3 Given a specific algebraic statement involving linear, quadratic, or absolute 
value expressions or equations or inequalities, students determine whether the 
statement is true sometimes, always, or never.  

 
 
 
Grade 9  Geometry 
The geometry skills and concepts developed in this discipline are useful to all 
students. Aside from learning these skills and concepts, students will develop their 
ability to construct formal, logical arguments and proofs in geometric settings and 
problems.  
 
1.0 Students demonstrate understanding by identifying and giving examples of undefined 
terms, axioms, theorems, and inductive and deductive reasoning.  
 
2.0 Students write geometric proofs, including proofs by contradiction.  
 
3.0 Students construct and judge the validity of a logical argument and give 
counterexamples to disprove a statement.  
 
4.0 Students prove basic theorems involving congruence and similarity.  
 
5.0 Students prove that triangles are congruent or similar, and they are able to use the 
concept of corresponding parts of congruent triangles.  
 
6.0 Students know and are able to use the triangle inequality theorem.  



   

 
7.0 Students prove and use theorems involving the properties of parallel lines cut by a 
transversal, the properties of quadrilaterals, and the properties of circles.  
 
8.0 Students know, derive, and solve problems involving the perimeter, circumference, 
area, volume, lateral area, and surface area of common geometric figures.  
 
9.0 Students compute the volumes and surface areas of prisms, pyramids, cylinders, 
cones, and spheres; and students commit to memory the formulas for prisms, pyramids, 
and cylinders.  
 
10.0 Students compute areas of polygons, including rectangles, scalene triangles, 
equilateral triangles, rhombi, parallelograms, and trapezoids.  
 
11.0 Students determine how changes in dimensions affect the perimeter, area, and 
volume of common geometric figures and solids  
 
12.0 Students find and use measures of sides and of interior and exterior angles of 
triangles and polygons to classify figures and solve problems.  
 
13.0 Students prove relationships between angles in polygons by using properties of 
complementary, supplementary, vertical, and exterior angles.  
 
14.0 Students prove the Pythagorean theorem.  
 
15.0 Students use the Pythagorean theorem to determine distance and find missing 
lengths of sides of right triangles.  
 
16.0 Students perform basic constructions with a straightedge and compass, such as angle 
bisectors, perpendicular bisectors, and the line parallel to a given line through a point off 
the line.  
 
17.0 Students prove theorems by using coordinate geometry, including the midpoint of a 
line segment, the distance formula, and various forms of equations of lines and circles.  
 
18.0 Students know the definitions of the basic trigonometric functions defined by the 
angles of a right triangle. They also know and are able to use elementary relationships 

between them. For example, tan(x) = sin(x)/cos(x), (sin(x))
2 
+ (cos(x)) 

2 
= 1.  

 
19.0 Students use trigonometric functions to solve for an unknown length of a side of a 
right triangle, given an angle and a length of a side.  
 
20.0 Students know and are able to use angle and side relationships in problems with 
special right triangles, such as 30°, 60°, and 90° triangles and 45°, 45°, and 90° triangles.  
 



   

21.0 Students prove and solve problems regarding relationships among chords, secants, 
tangents, inscribed angles, and inscribed and circumscribed polygons of circles.  
 
22.0 Students know the effect of rigid motions on figures in the coordinate plane and 
space, including rotations, translations, and reflections.  
 
 
 
 
 
��������	��� Algebra II  
This discipline complements and expands the mathematical content and concepts of 
algebra I and geometry. Students who master algebra II will gain experience with 
algebraic solutions of problems in various content areas, including the solution of 
systems of quadratic equations, logarithmic and exponential functions, the binomial 
theorem, and the complex number system.  
 
1.0 Students solve equations and inequalities involving absolute value.  
 
2.0 Students solve systems of linear equations and inequalities (in two or three variables) 
by substitution, with graphs, or with matrices.  
 
3.0 Students are adept at operations on polynomials, including long division.  
 
4.0 Students factor polynomials representing the difference of squares, perfect square 
trinomials, and the sum and difference of two cubes.  
 
5.0 Students demonstrate knowledge of how real and complex numbers are related both 
arithmetically and graphically. In particular, they can plot complex numbers as points in 
the plane.  
 
6.0 Students add, subtract, multiply, and divide complex numbers.  
 
7.0 Students add, subtract, multiply, divide, reduce, and evaluate rational expressions 
with monomial and polynomial denominators and simplify complicated rational 
expressions, including those with negative exponents in the denominator.  
 
8.0 Students solve and graph quadratic equations by factoring, completing the square, or 
using the quadratic formula. Students apply these techniques in solving word problems. 
They also solve quadratic equations in the complex number system.  
 
9.0 Students demonstrate and explain the effect that changing a coefficient has on the 
graph of quadratic functions; that is, students can determine how the graph of a parabola 

changes as a, b, and c vary in the equation y = a(x-b) 
2
+ c.  

 



   

10.0 Students graph quadratic functions and determine the maxima, minima, and zeros of 
the function.  
 
11.0 Students prove simple laws of logarithms.  
 

11.1 Students understand the inverse relationship between exponents and 
logarithms and use this relationship to solve problems involving logarithms and 
exponents.  

 
11.2 Students judge the validity of an argument according to whether the 
properties of real numbers, exponents, and logarithms have been applied correctly 
at each step.  

 
12.0 Students know the laws of fractional exponents, understand exponential functions, 
and use these functions in problems involving exponential growth and decay.  
 
13.0 Students use the definition of logarithms to translate between logarithms in any 
base.  
 
14.0 Students understand and use the properties of logarithms to simplify logarithmic 
numeric expressions and to identify their approximate values.  
 
15.0 Students determine whether a specific algebraic statement involving rational 
expressions, radical expressions, or logarithmic or exponential functions is sometimes 
true, always true, or never true.  
 
16.0 Students demonstrate and explain how the geometry of the graph of a conic section 
(e.g., asymptotes, foci, eccentricity) depends on the coefficients of the quadratic equation 
representing it.  
 

17.0 Given a quadratic equation of the form ax
2 
+ by

2 
+ cx + dy + e = 0, students can use 

the method for completing the square to put the equation into standard form and can 
recognize whether the graph of the equation is a circle, ellipse, parabola, or hyperbola. 
Students can then graph the equation.  
 
18.0 Students use fundamental counting principles to compute combinations and 
permutations.  
 
19.0 Students use combinations and permutations to compute probabilities.  
 
20.0 Students know the binomial theorem and use it to expand binomial expressions that 
are raised to positive integer powers.  
 
21.0 Students apply the method of mathematical induction to prove general statements 
about the positive integers.  
 



   

22.0 Students find the general term and the sums of arithmetic series and of both finite 
and infinite geometric series.  
 
23.0 Students derive the summation formulas for arithmetic series and for both finite and 
infinite geometric series.  
 
24.0 Students solve problems involving functional concepts, such as composition, 
defining the inverse function and performing arithmetic operations on functions.  
 
25.0 Students use properties from number systems to justify steps in combining and 
simplifying functions.  
 
 
��������	�
� Pre-Calculus 
 
Pre-calculus is the preparation for calculus. The study of the topics, concepts, and 
procedures of pre-calculus deepens students’ understanding of algebra and extends 
their ability to apply algebra concepts and procedures at higher conceptual levels, as 
a tool, and in the study of other subjects. The theory and applications of 
trigonometry and functions are developed in depth. New mathematical tools, such as 
vectors, matrices, and polar coordinates, are introduced, with an eye toward 
modeling and solving real-world problems. 
 
1 Functions 
1.1 Know and use a definition of a function to decide if a given relation is a function. 
 
1.2 Perform algebraic operations (including compositions) on functions and apply 
transformations (translations, reflections, and rescalings). 
 
1.3 Write an expression for the composition of one given function with another and find 
the domain, range, and graph of the composite function. Recognize components when a 
function is composed of two or more elementary functions. 
 
1.4 Determine whether a function (given symbolically or graphically) has an inverse and 
express the inverse (symbolically, if the function is given symbolically, or graphically, if 
given graphically) if it exists. Know and interpret the function notation for inverses. 
 
1.5 Determine whether two given functions are inverses, using composition. 
 
1.6 Identify and describe discontinuities of a function (e.g., greatest integer function, 1/x) 
and how these relate to the graph. 
 
1.7 Understand the concept of limit of a function as x approaches a number or infinity. 
Use the idea of limit to analyze a graph as it approaches an asymptote. Compute limits of 
simple functions (e.g., fi nd the limit as x approaches 0 of f(x) = 1/x) informally. 
 



   

1.8 Explain how the rates of change of functions in different families (e.g., linear 
functions, exponential functions, etc.) differ, referring to graphical representations. 
 
2 Exponential and Logarithmic Functions 
2.1 Use the inverse relationship between exponential and logarithmic functions to solve 
equations and problems. 
 
2.2 Graph logarithmic functions. Graph translations and reflections of these functions. 
2.3 Compare the large-scale behavior of exponential and logarithmic functions with 
different bases and recognize that different growth rates are visible in the graphs of the 
functions 
 
2.4 Solve exponential and logarithmic equations when possible, (e.g. 5x=3(x+1)). For 
those that cannot be solved analytically, use graphical methods to find approximate 
solutions. 
 
2.5 Explain how the parameters of an exponential or logarithmic model relate to the data 
set or situation being modeled. Find an exponential or logarithmic function to model a 
given data set or situation. Solve problems involving exponential growth and decay. 
 
3 Quadratic Functions 
 3.1 Solve quadratic-type equations (e.g. e2x-4 ex+4=0) by substitution. 
  
3.2 Apply quadratic functions and their graphs in the context of motion under gravity and 
simple optimization problems. 
 
3.3 Explain how the parameters of an exponential or logarithmic model relate to the data 
set or situation being modeled. Find a quadratic function to model a given data set or 
situation. 
 
4 Polynomial Functions 
4.1 Given a polynomial function whose roots are known or can be calculated, find the 
intervals on which the function’s values are positive and those where it is negative. 
 
4.2 Solve polynomial equations and inequalities of degree greater than or equal to three. 
Graph polynomial functions given in factored form using zeros and their multiplicities, 
testing the sign-on intervals and analyzing the function’s large-scale behavior. 
 
4.3 Know and apply fundamental facts about polynomials: the Remainder Theorem, the 
Factor Theorem, and the Fundamental Theorem of Algebra. 
 
5 Rational Functions and Difference Quotients 
5.1 Solve equations and inequalities involving rational functions. Graph rational 
functions given in factored form using zeros, identifying asymptotes, analyzing their 
behavior for large x values, and testing intervals. 
 



   

5.2 Given vertical and horizontal asymptotes, find an expression for a rational function 
with these features. 
 
5.3 Know and apply the definition and geometric interpretation of difference quotient. 
Simplify difference quotients and interpret difference quotients as rates of change and 
slopes of secant lines. 
 
 
6 Trigonometric Functions 
6.1 Define (using the unit circle), graph, and use all trigonometric functions of any angle. 
Convert between radian and degree measure. Calculate arc lengths in given circles. 
 
6.2 Graph transformations of the sine and cosine functions (involving changes in 
amplitude, period, midline, and phase) and explain the relationship between constants in 
the formula and transformed graph. 
 
6.3 Know basic properties of the inverse trigonometric functions sin-1 x, cos-1 x, tan-1 x, 
including their domains and ranges. Recognize their graphs. 
  
6.4 Know the basic trigonometric identities for sine, cosine, and tangent (e.g., the 
Pythagorean identities, sum and difference formulas, co-functions relationships, double-
angle and half-angle formulas). 
 
6.5 Solve trigonometric equations using basic identities and inverse trigonometric 
functions. 
 
6.6 Prove trigonometric identities and derive some of the basic ones (e.g., double-angle 
formula from sum and difference formulas, half-angle formula from double-angle 
formula, etc.). 
 
6.7 Find a sinusoidal function to model a given data set or situation and explain how the 
parameters of the model relate to the data set or situation. 
 
7 Vectors, Matrices, and Systems of Equations 
7.1 Perform operations (addition, subtraction, and multiplication by scalars) on vectors in 
the plane. Solve applied problems using vectors. 
  
7.2 Know and apply the algebraic and geometric definitions of the dot product of vectors. 
 
7.3 Know the definitions of matrix addition and multiplication. Add, subtract, and 
multiply matrices. Multiply a vector by a matrix. 
 
7.4 Represent rotations of the plane as matrices and apply to find the equations of rotated 
conics. 
 



   

7.5 Define the inverse of a matrix and compute the inverse of two-by-two and three-by-
three matrices when they exist. 
 
7.6 Explain the role of determinants in solving systems of linear equations using matrices 
and compute determinants of two-by-two and three-by-three matrices. 
  
7.7 Write systems of two and three linear equations in matrix form. Solve such systems 
using Gaussian elimination or inverse matrices. 
 
7.8 Represent and solve systems of inequalities in two variables and apply these methods 
in linear programming situations to solve problems. 
 
8 Sequences, Series, and Mathematical Induction 
8.1 Know, explain, and use sigma and factorial notation. 
 
8.2 Given an arithmetic, geometric, or recursively defined sequence, write an expression 
for the nth term when possible. Write a particular term of a sequence when given the nth 
term. 
 
8.3 Understand, explain, and use the formulas for the sums of finite arithmetic and 
geometric sequences. 
 
8.4 Compute the sums of infinite geometric series. Understand and apply the convergence 
criterion for geometric series. 
 
8.5 Understand and explain the principle of mathematical induction and prove statements 
using mathematical induction. 
 
8.6 Prove the binomial theorem using mathematical induction. Show its relationships to 
Pascal’s triangle and to combinations. Use the binomial theorem to find terms in the 
expansion of a binomial to a power greater than 3. 
 
9 Polar Coordinates, Parameterizations, and Conic Sections 
9.1 Convert between polar and rectangular coordinates.  Graph functions given in polar 
coordinates. 
 
9.2 Write complex numbers in polar form. Know and use De Moivre’s Theorem. 
 
9.3 Evaluate parametric equations for given values of the parameter. 
 
9.4 Convert between parametric and rectangular forms of equations. 
 
9.5 Graph curves described by parametric equations and find parametric equations for a 
given graph. 
 



   

9.6 Use parametric equations in applied contexts (e.g., orbits and projectiles) to model 
situations and solve problems. 
 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

 



   

ISS Mathematics Instruction 
 

According to the National Council of Teachers of Mathematics, “the 
level of mathematical thinking and problem solving needed in the workplace 
has increased dramatically.” To that end, all students must have experiences 
with mathematical thinking that facilitate growth of their Twenty-First 
Century knowledge and skills.  Teachers of mathematics at ISS use a variety 
of teaching practices to ensure that students in all grades receive quality 
mathematics instruction that prepares them not only for the next unit or 
grade, but also for life.     

While there is clearly not one model for mathematics instruction, 
“good instruction” of mathematics does contain the following: 

 
·  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 opportunities to develop into autonomous 
learners, mathematics teachers are implementing two new programs during 
the 2008-2009 school year:  Bridges in Mathematics Curriculum and 
Accelerated Math.    
 

Bridges is an elementary math curriculum developed with the support 
of the National Science Foundation that provides tools, techniques and 
materials to address national math standards.  By utilizing common language 
and strategies, students in grades K-5 develop a foundation in essential math 
skills and the development of mathematical thinking.  A key element of 
elementary math instruction in math journaling, in which students take time 
to explain in words ideas such as how a math problem was solved, or what 
struggles were experienced in the process. 

 
Accelerated Math is a web-based, standards-aligned math skills 

monitoring program.  While it is more an assessment tool than an 



   

instructional one, the data provided by the program allows ISS teachers in 
grades 3-8 to modify instruction to meet student need.  Classroom teachers 
select standards and objectives based on classroom instruction, and 
Accelerated Math generates individualized assignments and tests and 
provides immediate feedback.  In the age of data-driven instruction, 
Accelerated Math provides students, parents and teachers with valuable 
information about student performance. 

 
In the middle and high school grades, ISS math teachers are 

experimenting with using groups in math classes.  Students are grouped 
heterogeneously to explore possible answers to problems and compare 
thinking processes.  This practice in particular is highlighted by the NCTM 
as exemplary as it requires students to use metacognition and develop 
higher-order thinking about math.  In addition, ISS has implemented a 
rigorous course of study for students in grades seven through twelve.  By 
taking Algebra in Grade Eight, all ISS students are on track to take advanced 
mathematics by their final year at ISS. 

 
During the 2008-2009 and 2009-2010 school years, staff will begin to 

integrate instructional strategies recommended by the NCTM in order to 
facilitate student mastery of the content and process standards of 
mathematics. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

 
 
 
 
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 

 
 



   

ISS Mathematics Assessment 
  

Assessment of student learning should be continuous, authentic, and 
reflect the learning experiences in the classroom.  Quality assessment is a 
measure not only of student learning, but also of the content and skills 
featured in instruction.  In the curriculum cycle, assessment is the last stage 
before the cycle of development resumes; it measure how effectively the 
content and skills were taught and learned.  It is a measure of both the 
student and the teacher.   

The National Council of Teachers of Mathematics has put forth an 
assessment principle that outlines current thinking about assessment.  
Primarily, NCTM proposes that “assessment should support the learning of 
important mathematics and furnish useful information to both teachers and 
students.”  Additionally,  

“Assessment should be more than merely a test at the 
end of instruction to gauge learning. It should be an integral 
part of instruction that guides teachers and enhances 
students' learning.  

Teachers should be continually gathering information 
about their students through questions, interviews, writing 
tasks, and other means. They can then make appropriate 
decisions about such matters as reviewing material, re-
teaching a difficult concept, or providing something more or 
different for students who are struggling or need enrichment. 

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

Teachers must ensure that all students are given an 
opportunity to demonstrate their mathematics learning. For 
example, teachers should use communication-enhancing and 
bilingual techniques to support students who are learning 
English.”      
 http://standards.nctm.org/document/chapter2/assess.htm 



   

 At present, teachers at ISS use a variety of assessment 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 of standards-based 
instruction, teachers anticipate implementing more authentic assessment 
such as problem-based learning and investigations into real-world 
applications of mathematics. 
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