
Math in ESD’s Lower School 
 

At its core, math is a creative subject aimed at recognizing patterns and creating solution paths. The goal of ESD’s math curriculum is to 
motivate and challenge students to see the power and value of numbers. In our classrooms, students will have the opportunity to 
investigate, question, reason, verify, apply and enjoy mathematics. While an understanding of basic math concepts and an ability to 
compute accurately in a reasonable amount of time are important, logical thinking and an appreciation for the relationship between 
practical life experiences and math are stressed.  We want students to work with numbers in a wide variety of ways, developing a deep 
understanding of how a number can be composed and decomposed and to use that information to become flexible and efficient problem 
solvers.   Along with memorization of facts and procedural steps, a firm foundation in numeracy contributes significantly to student 
success in mathematics, numerically and symbolically, and leads to problem solving that is intuitive, creative, flexible and efficient.   

 
The use of math manipulatives provides concrete examples of the reasoning used in math. These tools are used extensively to introduce a 
topic. When students feel comfortable working with a manipulative, instruction moves to pictures and numbers, laying a strong foundation 
in understanding of numbers and concepts while moving from the concrete to the symbolic. 
 
In Kindergarten through 4th Grade, the University of Chicago’s Everyday Math curriculum is used and supplemented with Reflex Math, 
Mathletics and a math challenge program designed by teachers to encourage students to think like a mathematician, to utilize deductive, 
inductive and visual reasoning strategies and to think quantitatively.  Everyday Math’s spiral approach integrates concepts into other subject 
areas, expanding the range of mathematical experiences. Students explore all the mathematical strands — numeration and counting, 
operations and relations, exploring data, geometry, measures and reference frames, money, patterns, rules, and functions. The program 
emphasizes problem solving, critical thinking, algorithm development, and exploration through the use of manipulatives. Fact mastery is 
continually reinforced, particularly through online games. 
 
In Early Childhood classrooms the singular focus is on the development of number sense, central to all further mathematical learning, and 
the exploration of mathematical dimensions of a child’s world.  Development of clear understanding what a number represents and how to 
compose it,  and development of the skills required to compare quantities, find patterns, navigate in space, and grapple with real problems 
such as balancing a tall block building or sharing a bowl of crackers fairly with a playmate, are all essential pieces of this curriculum.  

 



 

Kinder 1st Grade 2nd Grade 3rd Grade 4th Grade 

Number and Numeration 

Count by 1s to 100 and back; 

skip count by 2s, 5s, and 10s. 

Recognize and read numerals 

between 0 and 110 

 

Count collections of objects 

accurately, fluently and 

reliably by 1s, 2s, 5s and 10s 

to 500 and back without 

number grids, number lines 

or calculators; estimate the 

number of objects in a 

collection. 

Count by 5s, 10s, 25s, and 100s 

past 1,000 and back without 

number grids, number lines, 

and calculators. 

Read and write whole numbers 

up to 1,000,000; read, write, 

and model with manipulatives 

decimals through hundredths; 

identify places in such numbers 

and the values of the digits in 

those places; translate between 

whole numbers and decimals 

represented in words, in 

base-10 notation, and with 

manipulatives. 

Read, write, compare and 

model whole numbers up to 

1,000,000,000, decimals 

through thousandths, fractions 

(including those with unlike 

denominators) and integers 

between -100 and 0; identify 

places in such numbers and the 

values of the digits in those 

places; translate between whole 

numbers and decimals 

represented in words and in 

base-10 notation. 

Model numbers with 

manipulatives and exchange 1s 

for 1s, 10s for 100s and define 

the value of digits in the ones, 

tens and hundred places. 

Read, write, compare, order 

and model whole numbers up 

to 1,000; identify places in 

such numbers and the values 

of the digits in those places. 

Read, write, compare, order 

and model whole numbers up 

to 10,000; identify place value 

in such numbers and the values 

of the digits in those places; 

read and write money amounts 

in dollars-and-cents notation. 

Read, write, and model 

fractions; solve problems 

involving fractional parts of a 

region or a collection; describe 

strategies used.  Generate 

equivalent fractions; compare 

and order fractions. 

Recognize relative 

magnitude of fractions and 

decimals. Recognize and 

identify importance of unit 

fraction. 

Define and use mathematical 

terms including multiples, 

factors, prime and composite, 

and the language of squares and 

square roots. 

Read, write, compare and order 

numbers between 50 and 100 

and determine whether each is 

even or odd.  

Define the properties of 

arithmetic operations, the 

concept of zero and the 

mathematical terms even and 

odd 

 Find multiples. Use basic facts 

to compute fact extensions 

such as 80+70.  

 

Articulate the relationship 

between addition and 

multiplication. 

 

Demonstrate fluency and 

accuracy with multiplication 

Use and explain multiplication 

rule to create equivalent 

fractions. Understand and 

model multiplication of 

fractions by a whole number 

within context of problem 

solving. 



facts.  

Divide numbers and shapes into 

halves. 

Use manipulatives and 

drawings to model halves, 

thirds, and fourths as equal 

parts of a region or a 

collection; describe the 

model. 

Use manipulatives and 

drawings to model fractions as 

equal parts of a region or a 

collection; describe the models 

and name the fractions; Use 

manipulatives and drawings to 

model equivalent names for ½; 

use area models to compare 

fractions. 

Order decimals through 

hundredths.  Explain what 

decimals are and understand 

base 10 relationship within 

decimals. Recognize and 

use expanded notation, 

word form and standard 

notation. 

  

 

Use and explain expanded 

notation, the powers of ten and 

squares of numbers. Identify 

the base and exponent in a 

number raised to a power. 

Understand the significance 

of each part. 

 Use manipulatives, drawings, 

tally marks, and numerical 

expressions involving 

addition and subtraction of 1- 

or 2-digit numbers to give 

equivalent names for whole 

numbers up to 100. 

  Translate between fractions, 

decimals and percents as like 

concepts in different forms.  

Operations and Computation 

Use manipulatives, drawings, 
and numerical expressions to 
demonstrate addition and 
subtraction of 1-digit numbers to 
give equivalent names for whole 
numbers up to 20. 

Add and subtract whole 

numbers with two digits. 

Add and subtract multi-digit 

numbers with fluency and 

accuracy and explain the 

strategy used and the impact 

of place value on these 

operations. 

Use arrays, mental 

arithmetic, paper-and-pencil 

algorithms and models, and 

calculators to solve 

problems involving the 

multiplication of 2- and 

3-digit whole numbers by 

1-digit whole numbers; 

describe the strategies used. 

Use math to maintain an 

accurate checkbook balance. 

Addition and subtraction of 

numbers with decimals 

through thousandths, as 

well as fractions and mixed 

numbers 

Create and solve number 

addition and subtraction 

number stories. 

Multiply single digit 

numbers by creating arrays 

Use repeated addition, 

arrays, and skip counting to 

model multiplication 

concepts; use equal sharing 

and equal grouping to model 

division concepts. 

Make reasonable estimates 

for whole number addition, 

subtraction, multiplication, 

and division problems; 

explain how the estimates 

were obtained. 

 

Addition and subtraction of 

decimals through 

Fluency and accuracy of 

multiplication and division facts 

as well as their fact extensions.  

 

Multiplication and division of 

multi-digit whole numbers. 



hundredths, describe the 

strategies used and explain 

how they work. 

 Use the mathematical 

language of basic operations 

 Use repeated addition, arrays, 

and skip counting to model 

multiplication; use equal 

sharing and equal grouping 

to model division. 

 

 Multiply by multiples of 10  Divide whole numbers including 

the concept of a remainder 

 

Data Analysis, Statistics and Probability 

Collect and organize data to 
create class-constructed tally 
charts, tables, and bar graphs 
and use to answer questions. 

Collect and organize data to 

create class-constructed 

tally charts, tables, bar graphs, 

and line plots and use to 
answer questions and make 
predictions; read and 

interpret graphs (bar, line, 

circle, pictorial, tables and 

tallies) to answer simple 

questions and draw 

conclusions; find the 

maximum and minimum 

of a data set. 

Collect and organize data and 

use given data to create tally 

charts, tables, graphs, and line 

plots; use to ask and answer 

simple questions and draw 

conclusions; find the 

maximum, minimum, mode, 

and median of a data set. 

Collect and organize data and 

use given data to create charts, 

tables, graphs, and line plots; 

find the maximum, minimum, 

range, mode, and median of a 

data set and use to draw 

conclusions and make 

predictions about data. 

Depict data in an efficient and 

meaningful way to solve 

problems; interpret 

representations of data using 

landmarks and  ask 

questions about statistical 

claims. 

Describe events using certain, 
possible, impossible, and 
other basic probability terms. 

Describe events using certain, 

likely, unlikely, impossible, 

and other basic probability terms. 

Describe events using certain, 

likely, unlikely, impossible, and 

other basic probability terms 

and explain the choice of 

language. 

Describe events using certain, 

very likely, likely, unlikely, 

very unlikely, impossible and 

other basic probability terms, 

explain the choice of language 

and predict outcomes of 

simple experiments based 

on likelihood. 

Use basic probability terms to 

compare and predict events 

or results of experiments, 

explain the reasoning, test the 

outcome using models or 

manipulatives, summarize 

results  and use to predict 

future events.  Express 

probability in terms of a 

fraction and percent. 

Measurement and Reference Frames 

Use nonstandard tools and Use nonstandard tools and Estimate length with and Measure length to the nearest Use tools to measure and draw 



techniques to estimate and 
compare weight and length; 
identify standard measuring 
tools. 

techniques to estimate and 

compare weight and length; 

measure length with standard 

measuring tools. Know the 

approximate sizes of customary 

and metric units and the 

relationships between 

measures within the same 

system.  Select appropriate 

units of measure. Using 

manipulatives, 

demonstrate how to derive 

𝝅. 

without tools; measure length 

to the nearest inch and 

centimeter; use standard and 

nonstandard tools to measure 

and estimate weight. Choose 

the appropriate units of 

measure. 

1/2 inch and 1/2 

centimeter; draw and 

describe angles as records of 

rotations. 

angles; estimate the size of 

angles without tools. 

Recognize and understand 

the difference between US 

Customary and Metric 

measurement systems; 

Apply conversion 

strategies when moving 

from one measurement to 

another within a system 

Identify pennies, nickels, 
dimes, quarters, and dollar 
bills and exchange coins for 
one another. 
 

Recognize all coins and 

compare the value of pennies, 

nickels, dimes, quarters, and 

dollar bills; make exchanges 

between coins. 

Make exchanges between coins 

and bills. 

 

Using manipulatives, 

demonstrate how to derive 𝝅 

 

 

Investigate and recognize 

the history and 

importance of 𝝅. 

 

Describe and use strategies to 

measure the perimeter and 

area of polygons, to estimate 

the area of irregular shapes, 

and to find the volume of 

rectangular prisms. Investigate 

and recognize the history and 

importance of 𝝅. 

Describe and use measures of 
time periods relative to a day, 
week, month and year. 
Determine time on an analog 
clock to the hour and half 
hour. 

Use a calendar to identify days, 

weeks, months, and dates; tell 

and show time to the nearest 

half and quarter hour on an 

analog clock. 

Describe relationships between 

days in a week and hours in a 

day; tell and show time to the 

nearest five minutes on an 

analog clock; tell and write 

time in digital notation. 

Describe relationships among 

inches, feet, and yards; 

describe relationships between 

minutes in an hour, hours in a 

day, days in a week; tell and 

show time to the nearest 

minutes on an analog clock; 

calculate elapsed time 

weekly 

Use ordered pairs of numbers 

to name, locate, and plot points 

in the first quadrant of a 

coordinate grid, as well as 

plotting points in all four 

quadrants. 

Describe temperature using 
appropriate vocabulary, such 
as hot, warm, and cold; 
identify a thermometer as a 
tool for measuring 
temperature. 

Solve real life problems 

involving coins, elapsed time, 

calendars, temperature, weight 

or distance and read time on a 

standard clock and degrees on 

Fahrenheit and Celsius 

thermometers to the nearest 

10°.  

Determine basic measure of 

perimeter and area and 

describe the relationship 

between these terms. 

 

Read temperature on both the 

Fahrenheit and Celsius scales 

precisely. 

Describe and use strategies to 

measure the perimeter of 

polygons; calculate the 

areas of rectangles. 

Measure capacity and mass 



Geometry and Spatial Sense 

Identify and describe plane 
and solid figures including 
circles, triangles, squares, 
trapezoids, rhombus, 
rectangles, spheres, and 
cubes; Discriminate between 

2-dimensional and 

3-dimensional shapes. 

Identify, describe and 

construct plane and solid 

geometric figures (circles, 

triangles, squares, rectangles, 

spheres, cylinders, rectangular 

prisms, pyramids, cones, 

cubes) using mathematical 

language (sides, vertices, 

angles, intersecting, 

parallel) 

Identify, describe, model and 

construct  plane and solid 

figures (circles, triangles, 

squares, rectangles, 

hexagons, trapezoids, 

rhombuses, spheres, 

cylinders, rectangular prisms, 

pyramids, cones, and cubes) 

using mathematical language. 

Identify, describe, model, and 

compare plane and solid 

figures including circles, 

polygons, spheres, cylinders, 

rectangular prisms, pyramids, 

cones, and cubes using 

appropriate geometric 

terms including the terms 

face, edge, vertex, and 

base. Recognize and 

identify  importance of 

parallelograms and their 

properties  

Describe, compare, and 

classify 2D and 3D  plane 

and solid figures, including 

polygons, circles, spheres, 

cylinders, rectangular prisms, 

cones, cubes, and pyramids, 

using appropriate geometric 

terms including vertex, base, 

face, edge, and congruent. 
Identify geometric shapes 

in our world. Recognize 

and identify three types of 

triangles. 

 

 

Identify shapes having line 
symmetry. 

Identify shapes having line 

symmetry; complete 

line-symmetric shapes or 

designs. 

Create and complete 

two-dimensional symmetric 

shapes or designs; identify 

relationships between 

figures and images under 

transformations (rotations 

and reflections) 

Locate multiple lines of 

symmetry in a 

two-dimensional shape; 

identify relationships between 

figures and images under 

transformations (rotations, 

reflections, translations). 

Identify, describe, and 

sketch examples of 

reflections; identify and 

describe examples of 

translations and rotations. 

 

 

  Draw line segments and 

identify parallel line 

segments. 

Identify and draw points, 

intersecting and parallel 

line segments and lines, 

rays, and right angles. 

Identify, draw, and describe 

points, intersecting and parallel 

line segments and lines, rays, 

and right, acute, and obtuse 

angles. Recognize 

complementary and 

supplementary angles 

within figures. 

Patterns, Functions and Algebra 

Read and write expressions and 

number sentences using the 

symbols +, -, and =. 

 

Select, read, write, and explain 

expressions and number 

sentences using the symbols +,-, 

and = and the symbols > and 

< with cues; solve equations 

Read, write and explain 

expressions and number 

sentences using the symbols +,-, 

=, >, and < to model number 

stories. 

Read, write, and explain number 

sentences using the symbols 

+,-,x, æ, =, >, and < to solve 

number sentences; write 

expressions and number 

Understand and explain the 

concept of a variable in an 

expression or number 

sentence. 



involving addition and 

subtraction. 

sentences to model number 

stories. 

Extend, describe, and create 

visual, rhythmic, and movement 

patterns; use rules, which will 

lead to functions, to sort, make 

patterns, and play "What’s My 

Rule?" and other games. 

 

Recognize, extend and create a 

variety of patterns and 

articulate the rules that 

explain them. 

Extend, describe, and create 

numeric, visual, and 

concrete patterns; describe 

rules for patterns and use them 

to solve problems; use words 

and symbols to describe and 

write rules for functions 

involving addition and 

subtraction and use those 

rules to solve problems. 

Write and describe rules for 

patterns and use them to solve 

problems; use words and symbols 

to describe and write rules for 

functions involving addition, 

subtraction, and 

multiplication and use those 

rules to solve problems. 

 

 

Extend, describe, and create 

numeric patterns; describe rules 

for patterns and use them to 

solve problems; use words and 

symbols to describe and write 

rules for functions that involve 

the four basic arithmetic 

operations and use those rules 

to solve problems. 

 Apply the Commutative and 

Associative Properties of 

Addition and the Additive 

Identity to basic addition fact 

problems. 

Explain the concept of 

equality; describe  the 

Commutative and Associative 

Properties of Addition and the 

Additive Identity Property and 

apply them to mental 

arithmetic problems. 

Describe and apply the 

Commutative and Associative 

Properties of Addition and 

Multiplication and the 

Multiplicative Identity; 

apply the Distributive 

Property of Multiplication 

over Addition. 

Describe and apply the 

Distributive Property of 

Multiplication over Addition, the 

Commutative Property, 

Associative Property and the 

use of parenthesis and order 

of operations. Recognize and 

continue the Fibonacci 

Sequence. 

   Recognize that numeric 

expressions can have 

different values depending 

on the order in which 

operations are carried out; 

understand that grouping 

symbols can be used to affect 

the order in which 

operations are carried out; 

Solve simple open sentences 

involving operations with 

whole numbers 

Solve complex  open 

sentences using variables 

and including inequalities. 

Identify and solve multistep 

number sentences in 

problem solving.  

 

Conceptual Understanding 
Procedural Knowledge 
Problem Solving:  

● Formulate arithmetic and geometric conclusions based on observation and mathematical judgment 
● Interpret symbolic representation of numerical quantities 


