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MATH THEN … MATH NOW 

Many parents remember their elementary mathematics 
experience as concentrating on arithmetic facts and the 
memorizing of arithmetic rules. A student would work 
on a page of the same type of examples, such as adding 
three digit numbers. Rote memorization was 
emphasized and problem solving was an add-on.  

The goal of today’s mathematics instruction is to 
develop students who can reason mathematically and 
solve problems. For many years 
Chappaqua faculty members have 

Students work  continued to develop their own 
mathematical knowledge, improve together, 
the district mathematics solve 
curriculum, and enhance their own problems 
instructional programs to enable based on 
our students to meet and exceed everyday
world class standards. During the situations, 
2007-08 school year, teachers and use 
administrators examined several technology, 
elementary mathematics materials, try a variety
engaged with families at PTA of strategies meetings, and ultimately selected for solving a Investigations in Number, Data givenand Space, 2d ed., as a primary 

problem and source for math instruction, K-5. 
share their In the 2008-09 school year, 


teachers in Gr. K through 2, thinking 

district-wide, will begin using the processes.  

new math materials. 
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New York State Learning Standards 
for Mathematics, K-12 

Students will understand mathematics and become mathe-
matically confident by communicating and reasoning mathe-
matically, by applying mathematics in real-world settings and 
by solving problems through the integrated study of number 
systems, geometry, algebra, data analysis, probability, and 
trigonometry. Students will view mathematics as an inte-
grated body of knowledge and not as discrete components 
that bear no relationship to one another.  Therefore, the new 
content and process strands are interrelated and are taught as 
such. 

Our district mathematics instruction reflects the 
challenge of the National Council of Teachers of 
Mathematics (NCTM), the standards for which stress 
that investigating, discussing, questioning, and 
verifying are fundamental to developing mathematical 
ability, confidence, and power. The Chappaqua 
mathematics program also incorporates the New York 
State Learning Standards for Mathematics as mandated 
by the Board of Regents and the State Education 
Department. Recently (March 2008), the National Math 
Panel reconfirmed the underlying principle that 
“conceptual understanding, computational and 
procedural fluency, and problem solving skills are 
equally important and mutually reinforce each other.”1 

STUDENT LEARNING 
IN MATHEMATICS 

Meaningful mathematics curriculum, instruction, and 
assessment take into consideration the five attributes  
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associated with the concept of proficiency: “1) 
conceptual understanding (comprehension of 
mathematical concepts, operations, and relations), 
2) procedural fluency (skills in carrying out procedures 
flexibly, fluently, and appropriately), 3) strategic 
competence (ability to formulate, represent, and solve 
mathematical problems), 4) adaptive reasoning 
(capacity for logical thought, reflection, explanation, 
and justification), and 5) productive disposition 
(habitual inclination to see mathematics as sensible, 
useful, and worthwhile, coupled with a belief in 
diligence and one's own efficacy).”2 

WHAT ARE THEY LEARNING? 

Ten key ideas or strands are the foundation of the New 
York State assessment program, the standards of the 
National Council of Teachers of Mathematics, and 
Chappaqua’s mathematics curriculum and instruction 
practices. Five content strands describe the 
mathematics content that students will learn and five 
process strands describe the ways in which students 
will acquire and use the content knowledge.  Content 
and process strands often overlap, requiring students to 
synthesize knowledge across mathematical topics.  In 
addition, our Chappaqua mathematics program 
continues to emphasize the fundamental mathematical 
skills and knowledge that have been traditionally 
expected. We still require students to master basic 
skills of arithmetic. 
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The K-4 Curriculum Contains 

Five Content Strands and Five Process Strands 


1. Number Sense and Operations 

Students use number sense and operations to develop an 
understanding of the multiple uses of numbers in the real 
world and how numbers relate to one another.  Students 
also use numbers to communicate mathematically and in 
the development of mathematical ideas. 3 

In order to manipulate numbers, perform mental 
arithmetic, estimate, and work with rational numbers 
successfully, students need an understanding of number 
systems and the relationships among numbers.  Students 
also need an understanding of operations and how they 
relate to one another. An understanding of these 
concepts will allow students to compute accurately and 
make reasonable estimates.   

Students also need to be able to identify appropriate 
procedures to solve a problem.  They are continually 
challenged to find more efficient ways to solve 
problems. Knowledge of basic facts is important for 
efficiency and accuracy. 

Following are some examples of number sense and 
operations activities that support students’ 
understanding. 
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Today’s Number 
In this routine, students generate and discuss different 
expressions that equal a given number.  Students begin 
to notice patterns and discuss why they occur. For 
example, in the primary grades, students might generate 
the following expressions for the number ten: 

and make a claim that if you add a quantity to one 
addend and subtract the same quantity from the other 
you get the same answer and then work to prove it is 
true for other numbers and problems.  In the upper 
grades, this routine provides an opportunity to explore 
relationships between operations and more complex 
relationships between equivalent expressions such as 
36x25 = 9x100. 

Games 
Games furnish the opportunity for the frequent practice 
that is necessary to attain mastery of a skill. Because 
students enjoy games, the practice of a skill seems less 
tedious. In addition to building skills with facts and 
operations such as addition and subtraction, games 
reinforce other skills: calculator usage, money 
exchange, logic, and probability. 

Games also reduce the need for 
repetitive worksheets. Because the 
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numbers in most games are randomly generated, the 
games can be played over and over without repeating 
the same examples and problems. Many games have 
variations suggested that allow players to progress from 
an easy level to more challenging versions. 

2. Statistics and Probability 

Students use ideas of uncertainty to illustrate that mathe-
matics involves more than exactness when dealing with 
everyday situations. 4 

The study of statistics and probability opens the 
classroom to a world of exploration and communication. 
Experiments in probability provide students with an 
opportunity to investigate the concepts of chance and 
then make decisions in the face of uncertainty. 
Statistics (collecting, displaying, and analyzing data) 
reinforce the use of numbers for counts and measures 
and help students learn to make predictions and draw 
inferences from collected data. Displaying information 
graphically also allows students to make comparisons of 
magnitude and reinforces focus on the relationships 
among numbers. This provides a real-world view with 
opportunities for questioning, problem solving and 
discussion. As students become more skilled in these 
areas, they learn to use these procedures in other 
curriculum areas. 
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3. Geometry 


Students use visualization and spatial reasoning to analyze 
characteristics and properties of geometric shapes; 
and begin to identify and justify geometric relationships.3 

The study of geometry provides students with an ability 
to use visualization and spatial reasoning.  Students 
enter school with an intuitive understanding of geometry 
from informal play. In the elementary grades children 
analyze the characteristics and 
properties of 2D (plane) and 3D 
(solid) shapes.  Students learn to 
recognize geometric relationships, 
categorize figures and shapes, and 
construct figures. They relate ideas in geometry to ideas 
in number and measurement and use geometric models 
and visualization to solve problems. 

4. Measurement 

Students use measurement in both metric and American 
standard units to provide a major link between the ab-
stractions of mathematics and the real world in order to 
describe and compare objects and data.5 

The study of measurement is focused on opportunities 
for students to gain practice in both estimating and 

8 




 

 
 

 

 
 

 

measuring, using standard and non-standard devices. 
Emphasis is on selecting appropriate tools and 
determining reasonable measurements utilizing metric 
and American standard units. Students explore perimeter 
and area using estimation and calculation. The study of 
reference frames includes time, the calendar, and 
temperature. Often a reference frame has an arbitrary 
“zero point,” and other numbers have meaning in 
reference to that point. 

5. Algebra 

Students use patterns, relations and functions to develop 
mathematical power, appreciate the true beauty of mathe-
matics and construct generalizations.  They represent and 
analyze algebraically a wide variety of problem solving 
situations.3 

The study of patterns and functions is one of the central 
themes of mathematics and is now an important part of 
the mathematics in the elementary grades. The search 
for patterns (e.g., in numbers, shapes, events) enables 
students to make generalizations, see relationships, and 
understand order and logic in mathematics. They also 
begin to explore and justify important properties of 
number and operations (such as the commutative 
property of addition, e.g. 3+5=5+3).  Functions evolve 
from the study of patterns and relations.  Students first 
use concrete, pictorial and verbal representations of 
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those relationships in the primary grades and later 
represent and analyze functional relationships with 
tables and graphs. 

Following are some algebra activities one might see in 
Chappaqua’s elementary mathematics program. 

Penny Jar (Gr. 1 and 4) 

The Penny Jar is a context used to explore a function 
that involves a constant rate of change. For example, in 
Gr. 1, children are given the problem “I have one penny 
in a jar and each day I will add 3 pennies.  How many 
pennies will I have on Day 8?” 

Engaging in this context allows children to visualize 
mathematical relationships and represent them in 
multiple ways—pictures, tables and graphs—so that 
they can describe and analyze the relationship between 
two variables. 
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Children in grade 1 will describe the relationships with 
words and explore number patterns that result from 
adding the same amount repeatedly to the “start.”  In 
Gr. 4 children create tables and graphs to compare the 
relationship between two situations and are introduced 
to symbolic notation and equations to represent their 
rules. They use these rules to determine the value of an 
unknown variable when the other variable is known— 
”How many pennies are in Jar A after ten rounds?” 

11 




 

 

 
 
 

 
 
 

 

 
 

 

6. Problem Solving 


Students apply problem solving strategies to given 
situations and build new mathematical knowledge through 
this process.3 

Problem solving is woven throughout the ten key ideas 
or strands of mathematics at each grade level. Problem 
solving is integrated into all strands of mathematics. 
Problem solving skills are developed through the 
introduction of specific strategies such as guess and 
check, make the problem simpler, and draw a picture or 
diagram. Students are given experiences with one-step, 
multi-step, and process problems.  They are also 
provided opportunities to develop their own strategies 
through exploration activities. 

7. Reasoning and Proof 

Students use mathematical reasoning to analyze 
mathematical situations, make conjectures, gather evidence 
and construct an argument.3 

Students are asked to explain “why” and “how” they 
have arrived at a given solution.  They make conjectures 
and prove these through self-generated and conventional 
algorithms and other means of explanation.  Students 
choose and apply a given proof and provide reasoning 
to support their choice. 
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8. Communication 

Students articulate and consolidate their thinking through 
written and oral communication.3 

Students use the language of mathematics to 
communicate their thinking clearly and effectively to 
peers and teachers. They learn to demonstrate both 
conceptual and procedural understandings with 
precision and accuracy.  Students also analyze the 
mathematical strategies and thinking of their classmates. 

9. Connections 

Students will understand that mathematical ideas are in-
terconnected and build on one another to form the “big 
ideas of mathematics.”3 

Students recognize and understand connections among 
mathematical ideas and processes.  They use those 
connections to select and apply appropriate strategies in 
the course of solving problems.  Students begin to 
understand the applications of mathematics to other 
content areas. 
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10. Representation
 

Students create and use representations to organize, 
record, and communicate mathematical ideas.  They select, 
apply, and translate among mathematical representations 
to solve problems.3 

Students understand that a mathematical idea or process 
can be represented in different forms.  They engage in 
discussions about various representations, analyzing 
how each represents the solution to a problem. These 
discussions allow children to become comfortable in 
selecting a representation which most accurately and 
precisely conveys their thinking. 

Following are examples of representation activities 
students experience in elementary mathematics. 

Counting Jar (Kindergarten) 
The Counting Jar is an activity students engage in 
throughout their year in kindergarten.  It allows children 
the opportunity to explore various representations of 
quantity.  There is a quantity in the counting jar, created 
by the teacher, and each student creates an equivalent set 
using other materials and represents the quantity on 
paper, using pictures, numbers and/or words.  Similar 
activities (Inventory Bags, Counting Bags) continue 
throughout the primary grades. 

This is a child’s representation of a collection of 13 
nuts.  The largest green “circle” at bottom left is a 
correction made when the child double-checked the 
work and found an extra “nut.” 
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The Number Line 

Another important representation of number sequence 
and relationships, the number line is used throughout 
the elementary grades. Students begin by using a 
number line marked with the counting numbers and use 
it to represent solutions to addition and subtraction 
problems.   

Later, students will use only that section of the number 
line relevant to the problem and will mark only those 
points needed to arrive at a solution.   

The number line also provides access to ideas about 
other types of numbers, including negative numbers and 
fractions. 
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Family Letters and Student Math Handbook (SMH) 
(available with Investigations, the new math materials) 
Family Letters will be sent home to explain what is 
happening in the classroom. In the 2008-09 school year, 
you can expect two letters for each unit of study in Gr. 
K-2. The first letter will introduce the mathematics and 
provide examples of the benchmarks for that unit.  The 
second letter suggests related activities families can do 
together and includes a list of children’s books that 
support the mathematics your child(ren) will be  
learning. In Gr. 2, there is also a family letter  focused 
on the “facts” - both the ways students are learning them 
and how parents can support this work at home. 

The Student Math Handbook (SMH), which will be used 
in Gr. 1 and 2 in the 2008-09 school year, is a hardcover 
text that provides an overview of the mathematics for 
the year, examples of student solutions, questions 
families and students can discuss 
together, and  directions for games to be 
played in school and at home. The SMH 
will be available in the intermediate 
grades as we phase in the new 
mathematics materials. 

Your child(ren) will be bringing home assignments and 
activities to do as homework. They are intended to: 
• 	 encourage students to take initiative and 

responsibility for completing the assignments; 
• 	 reinforce skills and concepts; 
• 	 relate what is done in school to the student’s life 

outside school, tying mathematics to the real world. 
Homework in grades K-2 is not meant to be done by 
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the student alone. The homework does not take much 
time, but it is expected that you will work with your 
child to complete the work.  Every homework sheet 
refers to pages in the SMH that children and families 
can use as a resource in completing the assignment.   

THE ROLE OF 
MANIPULATIVES 

Manipulatives are physical objects 
that students can move around, 
group, sort, and use to measure as 
they model mathematical concepts and problems.  
Manipulative rich classrooms enhance understanding 
and achievement because they assist the student in 
moving through the learning process from the concrete 
stage to the pictorial stage and then to the abstract level. 
Teachers use manipulatives to help students make 
connections between concrete representations of 
concepts or procedures and written or symbolic forms. 

INSTRUCTIONAL 
STRATEGIES 

Students develop their own meanings of mathematical 
concepts and procedures when given opportunities to 
become actively involved in their own learning. Active 
participation has the potential to deepen understanding 
of mathematics.5 

Chappaqua teachers use instructional strategies guided 
by the principle of active participation in facilitating 
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students’ active development of mathematics. Some of 
the strategies they incorporate are the use of 
manipulative materials, student discussion of 
mathematical ideas, and small group problem solving. 

THE ROLE 
OF TECHNOLOGY 

Classroom technology includes 
calculators, computers, videos, and 
multimedia.4 Each of these is a valuable part of the 
mathematics program. Appropriate grade-level 
calculators are made available to students in the 
classroom. Their use is not a substitute for a student’s 
understanding of quantitative concepts and 
relationships or proficiency in basic computations. 
Research has shown that appropriate use of calculators 
in the classroom does not interfere with students’ 
knowledge of number facts or with their ability to 
perform calculations.6 The classroom use of calculators 
has been shown to contribute to improved student 
attitudes toward mathematics and to students’ problem-
solving ability. 

The new math materials include two software programs 
focused on geometry.  In Grades K through 2, children 
explore characteristics of and relationships between and 
among two dimensional shapes.  In Gr. 3 and 4, they 
begin to explore measurement, including perimeter and 
angle measurement. In the 2008-09 school year, 
students in Gr. K-2 will begin to use this software. 
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Mathematics Curriculum Goals 
for Chappaqua Students 

Students will: 
1. 	 Become mathematical problem solvers, recognizing the 

role of effort in mathematics. 
2. Communicate mathematically. 
3. 	 Value mathematics; develop confidence and curiosity 

that lead to enjoyment in mathematical thinking. 
4. 	 Develop and master basic facts and algorithms. 
5. 	 Incorporate technology in learning. 

MATHEMATICS BENCHMARKS 

The district’s mathematics program  includes a 
requirement for mastering a body of knowledge that 
includes addition, subtraction, multiplication, division, 
and measurement facts. Parents are asked to help their 
child(ren) master these facts so they become automatic 
and available for problem solving. 

The following facts and operations represent the 
computational knowledge that we expect students to 
have mastered as they exit each grade. The list contains 
only facts and basic operations.  It does not address 
various other strands contained in the curriculum. While 
some grade-level benchmarks may expect that work be 
completed within a certain time frame, such time 
constraints are applied flexibly to ensure that the 
individual student’s needs are being met.  To facilitate 
automatic recall of all facts, instruction is focused on 
non-automatized facts while practice and review are 
given on facts that are already being recalled from 
memory.  
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Mastering Basic Facts 

Exiting Grade 1: 
Addition Facts (sums up to 10) 

Master 
Subtraction Facts (0-10) 
 Familiar 

Exiting Grade 2: 
Addition & Subtraction Facts (0-10)  

Master 
Addition & Subtraction Facts (11-18) 
 Familiar 

Exiting Grade 3: 
Addition Facts (0-20) 

Master 
Subtractions Facts (0-20) 

Master 
Multiplication & Division Facts 

Single digit by single digit (up to 9x9) 
Master 

Measurement Conversions: 
Time Distance 
60 seconds = 1 minute 12 inches = 1 foot 
60 minutes = 1 hour 3 feet = 1 yard 
24 hours = 1 day 5,280 feet = 1 mile 
7 days = 1 week 

Liquid Weight 
1 cup = 8 liq. ounces 1 pound (lb.) = 16 ounces 
2 cups= 1 pint 1 ton = 2,000 pounds 
2 pints = 1 quart 
4 quarts = 1 gallon 
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Exiting Grade 4: 

Multiplication & Division Facts (through 12x12) 
Master 

Measurement Conversions 
Distance 

1 cm. = 10 mm 
1 m = 100 centimeters = 1,000 mm 
1 km = 1,000 m 

Liquid Weight 
1 liter (l) = 1,000 ml 1 gram (g) = 1,000 mg 
1 kiloliter (kl) = 1,000 L 1 kilogram (kg) - 1,000 g 
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HOW CAN YOU HELP? 

You can help your child(ren) increase his/her/their understanding 
and enjoyment of mathematics. Ways to do this might include: 

• 	Keeping home-school communication open. 
• 	Conveying an attitude of confidence; children don’t 

grow into problem solvers in a climate where they hear 
their parents “were never very good at math.” 
• 	Expecting your child(ren) to work hard to learn 

mathematics and supporting them if they struggle with 
problem solving by helping them to define the questions 
to be answered. 
• 	Encouraging your child(ren) to think of themselves as 

problem solvers. 
• 	Being flexible; remember, you and your child(ren) may 

approach a problem in different ways. 
• 	Being alert to how mathematics is integrated into 

everyday life; showing your child(ren) examples, such as 
when shopping or reading the newspaper’s data charts 
and statistics. 
• 	Reinforcing basic computation facts and problem 


solving skills to meet benchmark goals. 

• 	Having fun! A positive atmosphere encourages problem 

solvers to take risks and grow. 
• 	Contacting your teacher if you have any questions. 
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PHILOSOPHY
 

Mathematics is the science of patterns and relationships. 
Its study empowers the learner to become an effective 
problem solver and communicator in our changing global 
society. Accordingly, reasoning is the focus of our teaching 
and learning. The Chappaqua Central School District’s 
Elementary Mathematics Program promotes appreciation 
of and confidence in the study and use of mathematics. It 
stimulates the learner to explore, to reason, to make 
connections, and to communicate. A variety of tools and 
materials are used to build and to integrate an 
understanding of concepts for application in all disciplines 
throughout the grades. 
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Curriculum maps can be accessed from 
each school’s website.  Simply click on the 

Resources tab on the menu bar. 

Office of the Deputy Superintendent 
for Curriculum and Instruction 

Chappaqua Central School District 
Chappaqua, NY  

September 2008 
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