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Hauppauge School District 
Vocabulary for the Common Core Math Modules 

 
This vocabulary list will be updated after additional modules are released by the New 
York State Education Department. 
 
Kindergarten 
Module 1 
New or Recently Introduced Terms  

 Exactly the same/not exactly the same/the same, but… (ways to analyze objects to match or sort) 
 Match (group items that are the same or that have the same given attribute) 
 Sort (group objects according to a particular attribute) 
 “How many” (with reference to counting quantities or sets) 
 Hidden partners (embedded numbers) 
 Counting path (with reference to order of count) 
 Number story (stories with add to or take from situations) 
 Zero (understand the meaning of, write and recognize) 
 Number sentence (3 = 2 + 1) 
 5-group  
 Rows/columns (linear configuration types) 
 Number path 
 1 more  (e.g., 4. 1 more is 5) 
 1 less  (e.g., 4. 1 less is 3) 

 

Module 2 
New or Recently Introduced Terms  

 Above, below, beside, in front of, next to, behind (position words) 
 Circle  
 Cube (three-dimensional shape) 
 Cylinder (three-dimensional shape) 
 Face (flat side of a solid)  
 Flat (two-dimensional shape) 
 Hexagon (flat figure enclosed by six straight sides) 
 Rectangle (flat figure enclosed by four straight sides) 
 Solid (three-dimensional shape)Cone (three-dimensional shape) 
 Sphere (three-dimensional shape) 
 Square (flat figure enclosed by four straight, equal sides) 
 Triangle (flat figure enclosed by three straight sides) 

Familiar Terms and Symbols 
 Match (group items that are the same or that have the same given attribute) 
 Sort 

 



Module 3 
New or Recently Introduced Terms 

 Balance scale (tool for weight measurement) 
 Capacity (with reference to volume) 
 Compare (specifically using direct comparison) 
 Endpoint (with reference to alignment for direct comparison) 
 Enough/not enough (comparative term) 
 Heavier than/lighter than (weight comparison) 
 Height (vertical distance measurement from bottom to top) 
 Length (distance measurement from end to end; in a rectangular shape, length can be used to describe any of the four 

sides) 
 Longer than/shorter than (length comparison) 
 More than/fewer than (discrete quantity comparison) 
 More than/less than (volume, area, and number comparisons) 
 Taller than/shorter than (height comparison) 
 The same as (comparative term) 
 Weight (heaviness measurement) 

Familiar Terms and Symbols 
 Match (group items that are the same or that have the same given attribute) 
 Numbers 1–10 

 
Module 5 
New or Recently Introduced Terms  

 Say Ten counting by tens to 100 (i.e., 1 ten, 2 tens, 3 tens, 4 tens, 5 tens, 6 tens, 7 tens, 8 tens, 9 tens, 10 tens)  
 Regular counting by ones from 11 – 20 (i.e., eleven, twelve, thirteen,etc.)  
 Regular counting by tens to 100 (i.e., ten, twenty, thirty, forty, fifty, sixty, seventy, eighty, ninety, one hundred)  
 Hide Zero cards (in later grades called Place Value cards, pictured to the right)  
 10 ones and some ones  
 Teen numbers  
 10 and __  
 10 plus  

Familiar Terms and Symbols 
 Count 10 ones  
 Circle 10 ones  
 Circular count  
 Number tower  
 Number bond  
 Part, whole, total  
 Dot path, empty path, number path  
 Scatter count  
 5-group  
 10-frame  
 Linear count  
 Say Ten counting (e.g. , 11–20 is spoken as “ten one, ten two, ten three, ten four, ten five, ten six,  
 ten seven, ten eight, ten nine, two ten”)  

 



 
First Grade 
Module 1 
New or Recently Introduced Terms  

 Count on (Students count up from one addend to the total.) 
 Track (Students use different objects to track the count on from one addend to the total.) 
 Expression (e.g., 2 + 1 or 5 + 5.) 
 Addend (One of the numbers being added.) 
 Doubles (e.g., 3 + 3 or 4 + 4.)  
 Doubles plus 1 (e.g., 3 + 4 or 4 + 5.) 

Familiar Terms and Symbols  
 Part (e.g., “What is the unknown part?  3 + ___ = 8”) 
 Total and whole (“What is the total when we add 3 and 5?”  Use interchangeably 

instead of sum.) 

 Label (Students label math drawings using letters or words to indicate the referents from the 
story’s context.) 

 Addition, equal, and subtraction signs 
 Equation and number sentence (Use interchangeably throughout 

the module.) 
 Number Bond, a graphic showing part/part/whole 
 Equal sign (=) 
 5-groups (as pictured in the dot cards to the right), 2 rows of 5 

 

Module 2 
New or Recently Introduced Terms  

 A ten (Students will focus mainly on one ten during this module.) 
 Ones (These are individual units, ten of which become a ten.) 

Familiar Terms and Symbols 
 5-Groups 
 Add 
 Equals 
 Number bonds 
 Partners to ten 
 Subtract 
 Teen numbers 
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Module 3 
New or Recently Introduced Terms  

 Centimeter (standard length unit within the metric system) 
 Centimeter cube (pictured right) 
 Length unit (measuring the length of an object with equal-sized units) 

Familiar Terms and Symbols 
 Less than 
 Longer than 
 More than 
 Shorter than 

Module 4 
New or Recently Introduced Terms  

 > (greater than) 
 < (less than) 
 Place value (quantity represented by a digit in a particular place within a number) 

Familiar Terms and Symbols  
 Equal (=) 
 Numerals 
 Ones 
 Tens 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



Second Grade 
Module 1 
Familiar Terms and Symbols  

 Make ten and subtract from ten (e.g., 8 + 3 = 8+ 2 + 1 and 15 – 7 = 10 – 7 + 5 = 3 + 5) 
 Ten plus (e.g., 10 + 3 = 13, 30 + 5 = 35, 70 + 8 = 78) 
 Number bond (e.g., 5 + 1 = 6, 1 + 5 = 6, 6 – 1 = 5, 6 – 5 = 1) 
 Say Ten counting (e.g., 11 is “1 ten 1,” 12 is “1 ten 2,” twenty is “2 tens,” 27 is “2 tens 7,” 35 is “3 tens 5,” 100 is “1 

hundred,” 146 is “1 hundred 4 tens 6”) 
 
 
 
 
 
 
 
 

Module 2 
New or Recently Introduced Terms  

 Endpoint (where something ends, where measurement begins) 
 Overlap (extend over, or cover partly) 
 Ruler 
 Centimeter (cm, unit of length measure) 
 Meter  
 Meter strip (pictured to the right) 
 Meter stick 
 Hash mark (the marks on a ruler or other measurement tool) 
 Number line (a line marked at evenly spaced intervals) 
 Estimate (an approximation of the value of a quantity or number) 
 Benchmark (e.g., “round” numbers like multiples of 10) 

Familiar Terms and Symbols 
 Length 
 Height 
 Length Unit 
 Combine 
 Compare 
 Difference 
 Tape Diagram 

 
 
 
 
 
 
 
 

 

Meter Strip 



Place Value Chart without Headings 
(use with number disks) 

Place Value Chart with Headings 
(use with numbers) 

Module 3 
New or Recently Introduced Terms  

 Base ten numerals (e.g., a thousand is 10 tens, a hundred is 10 ones, starting in Grade 3 a one is 10 tenths, etc.)  
 Expanded form (e.g., 500 + 70 + 6)  
 Hundreds place (e.g., the 5 in 576; tells how many hundreds are in a number)  
 One thousand (1,000)  
 Place value or number disk (pictured to the right)  
 Standard form (e.g., 576)  
 Word form (e.g., five hundred seventy-six)  

 Familiar Terms and Symbols 
 =, <, > (equal, less than, greater than)  
  Altogether (e.g., 59 centimeters and 17 centimeters; altogether there are 76 centimeters)  
 Bundling, grouping (putting smaller units together to make a larger one, e.g., putting 10 ones together to make a ten or 10 

tens together to make a hundred) 
 How many more/less (the difference between quantities)  
 How much more/less (the difference between quantities)  
 More than/less than (e.g., 576 is more than 76; 76 is less than 576)  
 Number sentence  
 Ones place (e.g., the 6 in 576; tells how many ones are in a number)  
 Place value (the unitary values of the digits in numbers)  
 Renaming, changing (instead of “carrying” or “borrowing,” e.g., a group of 10 ones is “renamed” a ten when the ones are 

bundled and moved from the ones to the tens place; if using $1 bills, they may be “changed” for a $10 bill when there are 
enough) 

 Tens place (e.g., the 7 in 576; tells how many tens are in a number)  
 Unit form counting (unit form counting states the amount of hundreds, tens, and ones in each number, e.g., 11 is stated as 

1 ten 1 one, 20 as 2 tens, 27 as 2 tens 7 ones, 100 as 1 hundred, and 146 as 1 hundred 4 tens 6 ones.)  
 Units of ones, tens, hundreds, one thousand (a single one and groups of 10s, 100s, and 1,000) 

 

Module 4 
New or Recently Introduced Terms  

 Equation 
 Minuend 
 New groups below  
 Place value chart (pictured below right) 
 Place value or number disk (pictured to the right) 
 Subtrahend 
 Totals below 

Familiar Terms and Symbols 
 Addend, Addition, Difference 
 Bundle, unbundle, regroup, rename, change (compose or 

decompose a 10 or 100) 
 Hundreds place (referring to place value) 
 Subtraction 
 Units of ones, tens, hundreds, thousands (referring to place value; 10 ones is the same as 1 unit of ten) 
 Place value (referring to the unit value of each digit in a given number) 

  hundreds               tens                   ones 

        7      2  6 



Grade 3 
Module 1 
New or Recently Introduced Terms  

 Array (a set of numbers or objects that follow a specific pattern, a matrix) 
 Column (e.g., in an array) 
 Commutative Property/Commutative (e.g., rotate a rectangular array 90 degrees to demonstrate that factors in a 

multiplication sentence can switch places) 
 Equal groups (with reference to multiplication and division; one factor is the number of objects in a group and the other is a 

multiplier that indicates the number of groups) 
 Equation (a statement that 2 expressions are equal.  E.g., 3 × 4 = 12) 
 Distribute (with reference to the Distributive Property; e.g. In 12 × 3 = (10 ×  3) + (2 × 3) the 3 is multiplier for each part of 

the decomposition) 
 Divide/division (partitioning a total into equal groups to show how many equal groups add up to a specific number.  E.g., 15 

÷ 5 = 3) 
 Fact (used to refer to multiplication facts, e.g., 3 × 2) 
 Factors (i.e., numbers that are multiplied to obtain a product) 
 Multiplication/multiply (an operation showing how many times a number is added to itself e.g., 5 × 3 =15) 
 Number of groups (factor in a multiplication problem that refers to the total equal groups) 
 Parentheses (e.g., (  ) used around a fact or numbers within an equation) 
 Quotient (the answer when one number is divided by another) 
 Rotate (turn, used with reference to turning arrays 90 degrees) 
 Row/column (in reference to rectangular arrays) 
 Size of groups (factor in a multiplication problem that refers to how many in a group) 
 Unit (i.e., one segment of a partitioned tape diagram) 
 Unknown (i.e., the “missing” factor or quantity in multiplication or division) 

Familiar Terms and Symbols 
 Add 1 unit, subtract 1 unit (add or subtract a single unit of two, ten, etc.) 
 Number bond (shows part-part-whole relationship, shown at right) 
 Number sentence (similar to an equation, but not necessarily having equal sides.) 
 Ones, twos, threes, etc. (units of one, two, or three) 
 Repeated addition (adding equal groups together, e.g., 2 + 2 + 2 + 2) 
 Tape Diagram (a method for modeling problems) 
 Value (how much) 

 

Module 2 
New or Recently Introduced Terms and Symbols 

 About (with reference to rounding and estimation, an answer that is not precise) 
 Addend (the numbers that are added together in an addition equation, e.g., in 4 + 5, the numbers 4 and 5 are the addends) 
 Analog clock (a clock that is not digital) 
 Capacity (the amount of liquid that a particular container can hold) 
 Compose (change 10 smaller units for 1 of the next larger unit on the place value chart) 
 Continuous (with reference to time as a continuous measurement) 
 Endpoint (used with rounding on the number line; the numbers that mark the beginning and end of a given interval) 
 Gram (g, unit of measure for weight) 
 Halfway (with reference to a number line, the midpoint between two numbers, e.g., 5 is halfway between 0 and 10) 
 Interval (time passed or a segment on the number line) 
 Kilogram (kg, unit of measure for mass) 
 Liquid volume (the space a liquid takes up) 



 Liter (L, unit of measure for liquid volume) 
 Milliliter (mL, unit of measure for liquid volume) 
 Plot (locate and label a point on a number line) 
 Point (a specific location on the number line) 
 Reasonable (with reference to how plausible an answer is, e.g., “Is your answer reasonable?”) 
 Rename (regroup units, e.g., when solving with the standard algorithm) 
 Round (estimate a number to the nearest 10 or 100 using place value) 
 Second (a unit of time) 
 Standard algorithm (for addition and subtraction) 
 ≈ (Symbol used to show than an answer is approximate) 

Familiar Terms and Symbols 
 Centimeter (cm, unit of measurement) 
 Divide (e.g., 4 ÷ 2 = 2) 
 Estimate (approximation of the value of a quantity or number) 
 Horizontal (with reference to how an equation is written, e.g., 3 + 4 =7 is written horizontally) 
 Measure (a quantity representing a weight or liquid volume, or the act of finding the size or amount of something) 
 Mental math (calculations performed in one’s head, without paper and pencil) 
 Meter (m, unit of measurement) 
 Minute (a unit of time) 
 Multiply (e.g., 2 × 2 = 4) 
 Number line (may be vertical or horizontal, vertical number line shown below)  
 Simplifying strategy (transitional strategies that move students toward mental math, e.g., “make ten” to add 7 and 6,  (7 + 

3) + 3 = 13)  
 Unbundle (regroup units, e.g., in the standard algorithm) 
 Vertical (with reference to how an equation is written; equations solved using the standard algorithm are typically written 

vertically) 
 

Module 3 
New or Recently Introduced Terms  

 Even, odd (number) 
 Multiple (specifically with reference to naming multiples of 9 and 10, e.g., 20, 30, 40, etc.) 
 Multiplier (the factor representing the number of units) 
 Product (the quantity resulting from multiplying two or more numbers together) 

Familiar Terms and Symbols 
 Array (a set of numbers or objects that follow a specific pattern) 
 Commutative Property (e.g., 2 × 3 = 3 × 2) 
 Distribute (with reference to the distributive property; e.g., in 12 × 3 = (10 ×  3) + (2 × 3), the 3 is multiplier for each part of 

the decomposition) 
 Divide, division (partitioning a total into equal groups to show how many equal groups add up to a specific number, e.g., 15 

÷ 5 = 3) 
 Equal groups (with reference to multiplication and division; one factor is the number of objects in a group and the other is a 

multiplier that indicates the number of groups) 
 Equation (a statement that two expressions are equal, e.g., 3 × 4 = 12) 
 Factors (numbers that are multiplied to obtain a product) 
 Multiply, multiplication (an operation showing how many times a number is added to itself, e.g.,  

5 × 3 = 15) 
 Number bond (model used to show part–part–whole relationships) 
 Ones, twos, threes, etc. (units of one, two, or three) 
 Parentheses (the symbols (  ) used around a fact or numbers within an equation) 



 Quotient (the answer when one number is divided by another) 
 Row, column (in reference to rectangular arrays) 
 Tape diagram (a method for modeling problems) 
 Unit (one segment of a partitioned tape diagram) 
 Unknown (the “missing” factor or quantity in multiplication or division) 
 Value (how much) 

 

Module 5 
New or Recently Introduced Terms   

 Unit fraction (e.g., fractions with numerator 1)  
 Non‐unit fraction (e.g., fractions with numerators other than 1)  
 Fractional unit (e.g., half, third, fourth, etc.)  
 Equal parts (e.g., parts with equal measurements)  
 Unit interval (e.g., the interval from 0 to 1, measured by length)  
 Equivalent fraction (e.g., 2 fractions that name the same size)  

Familiar Terms and Symbols 
 Number line 
 Arrays    
 Halves, thirds, fourths, sixths, eighths (e.g., 1/2, 1/3, 1/4, 1/6, 1/8)  
 Half of, one third of, one fourth of, etc. (e.g., 1/2, 1/3, 1/4, 1/6, 1/8)  
 =, <, > (equal, less than, greater than)  
 Equal shares (e.g., pieces of a whole that are the same size)  
 Whole (e.g., 2 halves, 3 thirds, etc.)  
 Fraction (e.g., 1/3, 2/3, 3/3, 4/3)  
 Partition (e.g., divide a whole into equal parts) 

 

 
 
 
 
 
 
 
 
 
 



Grade 4 
Module 1 
New or Recently Introduced Terms  

 Ten thousands, hundred thousands (as places on the place value chart) 
 One millions, ten millions, hundred millions (as places on the place value chart) 
 Algorithm 
 Variable 

Familiar Terms and Symbols 
 Sum (answer to an addition problem) 
 Difference (answer to a subtraction problem) 
 Rounding (approximating the value of a given number) 
 Place value (the numerical value that a digit has by virtue of its position in a number) 
 Digit (a numeral between 0 and 9) 
 Standard form (a number written in the format: 135) 
 Expanded form (e.g., 100 + 30 + 5 = 135) 
 Word form (e.g., one hundred thirty-five) 
 Tape diagram (bar diagram) 
 Number line (a line marked with numbers at evenly spaced intervals) 
 Bundling, making, renaming, changing, exchanging, regrouping, trading (e.g. exchanging 10 ones for 1 ten) 
 Unbundling, breaking, renaming, changing, regrouping, trading (e.g. exchanging 1 ten for 10 ones) 
 =, <, > (equal, less than, greater than) 
 Number sentence (e.g., 4 + 3 = 7)  

 

Module 2 
New or Recently Introduced Terms  

 Kilometer (km, a unit of measure for length) 
 Mass (the measure of the amount of matter in an object) 
 Milliliter (mL, a unit of measure for liquid volume) 
 Mixed units (e.g., 3 m 43 cm) 

Familiar Terms and Symbols  
 =, <, > (equal, less than, greater than) 
 Capacity (the maximum amount that something can contain) 
 Convert (to express a measurement in a different unit) 
 Distance (the length of the line segment joining two points) 
 Equivalent (equal) 
 Estimate (an approximation of the value of a number or quantity) 
 Kilogram (kg), gram (g) (units of measure for mass) 
 Larger or smaller unit (used in a comparison of units) 
 Length (the measurement of something from end to end) 
 Liter (L) (unit of measure for liquid volume) 
 Measurement (dimensions, quantity, or capacity as determined by comparison with a standard) 
 Meter (m), centimeter (cm) (units of measure for length) 
 Table (used to represent data) 
 Weight (the measurement of how heavy something is) 

 

 



Module 3 
New or Recently Introduced Terms  

 Associative property [96 = 3 × (4 × 8) = (3 × 4) × 8] 
 Composite number (positive integer having three or more whole number factors) 
 Distributive Property [64 × 27 = (60 × 20) + (60 × 7) + (4 × 20) + (4 × 7)] 
 Divisor (the number by which another number is divided) 
 Partial product (e.g. 24 × 6 = (20 × 6) + (4 × 6) = 120 + 24) 
 Prime number (positive integer only having whole number factors of one and itself) 
 Remainder (the number left over when one integer is divided by another) 

Familiar Terms and Symbols 
 Algorithm (steps for base ten computations with the four operations) 
 Area (the amount of two-dimensional space in a bounded region) 
 Area model (a model for multiplication problems, in which the length and width of a rectangle represent the factors) 
 Bundling, grouping, renaming, changing  
 Compare (to find the similarity or dissimilarity between) 
 Distribute (decompose an unknown product in terms of two known products to solve) 
 Divide/Division (e.g., 15 ÷ 5 = 3) 
 Equation (a statement that the values of two mathematical expressions are equal using the = sign) 
 Factors (numbers that can be multiplied together to get other numbers) 
 Mixed units (e.g., 1 ft 3 in, 4 lb 13 oz) 
 Multiple (product of a given number and any other whole number) 
 Multiply/Multiplication (e.g., 5 × 3 =15) 
 Perimeter (length of a continuous line forming the boundary of a closed geometric figure) 
 Place value (the numerical value that a digit has by virtue of its position in a number) 
 Product (the result of multiplication) 
 Quotient (the result of division) 
 Rectangular array (an arrangement of a set of objects into rows and columns) 
 ___ times as many ___ as ___ (sentence frame) 

 

 
 
 
 
 
 
 
 
 



Grade 5 
Module 1 
New or Recently Introduced Terms  

 Thousandths (related to place value) 
 Exponents (how many times a number is to be used in a multiplication sentence) 
 Millimeter (a metric unit of length equal to one thousandth of a meter) 
 Equation (statement that two mathematical expressions have the same value, indicated by use   

of the symbol =; e.g., 12 = 4 x 2 + 4) 
Familiar Terms and Symbols 

 Centimeter (cm, a unit of measure equal to one hundredth of a meter) 
 Tenths (as related to place value) 
 Hundredths (as related to place value) 
 Place value (the numerical value that a digit has by virtue of its position in a number) 
 Base ten units (place value units) 
 Digit (a numeral between 0 and 9) 
 Standard form (a number written in the format: 135) 
 Expanded form (e.g., 100 + 30 + 5 = 135) 
 Unit form (e.g., 3.21 = 3 ones 2 tenths 1 hundredth) 
 Word form (e.g., one hundred thirty-five) 
 Number line (a line marked with numbers at evenly spaced intervals) 
 Bundling, making, renaming, changing, regrouping, trading  
 Unbundling, breaking, renaming, changing, regrouping, trading  
 >, <, = (greater than, less than, equal to) 
 Number sentence (e.g., 4 + 3 = 7) 

 

Module 2 
New or Recently Introduced Terms  

 Decimal Fraction (a proper fraction whose denominator is a power of 10) 
 Multiplier (a quantity by which a given number—a multiplicand—is to be multiplied) 
 Parentheses (the symbols used to relate order of operations) 

Familiar Terms and Symbols 
 Decimal (a fraction whose denominator is a power of ten and whose numerator is expressed by figures placed to the right 

of a decimal point) 
 Digit (a numeral between 0 and 9) 
 Divisor (the number by which another number is divided) 
 Equation (a statement that the values of two mathematical expressions are equal) 
 Equivalence (a state of being equal or equivalent) 
 Equivalent measures (e.g., 12 inches = 1 foot; 16 ounces = 1 pound) 
 Estimate (approximation of the value of a quantity or number) 
 Exponent (the number of times a number is to be used as a factor in a multiplication expression) 
 Multiple (a number that can be divided by another number without a remainder like 15, 20, or any multiple of 5) 
 Pattern (a systematically consistent and recurring trait within a sequence) 
 Product (the result of a multiplication) 
 Quotient (the answer of dividing one quantity by another) 
 Remainder (the number left over when one integer is divided by another) 
 Renaming (making a larger unit) 
 Rounding (approximating the value of a given number) 



 Unit Form (place value counting, e.g., 34 stated as 3 tens 4 ones) 
 

Module 3 
New or Recently Introduced Terms  

 Benchmark fraction (e.g., 1/2 is a benchmark fraction when comparing 1/3 and 3/5)  
 Unlike denominators (e.g., 1/8 and 1/7)  
 Like denominators (e.g., 1/8 and 5/8) 

Familiar Terms and Symbols  
 < , > , =  
 Denominator (denotes the fractional unit: fifths in 3 fifths, which is abbreviated to the 5 in 3/5)  
 Numerator (denotes the count of fractional units: 3 in 3 fifths or 3 in 3/5)  
 Whole unit (e.g., any unit that is partitioned into smaller, equally sized fractional units)  
 Fractional unit (e.g., the fifth unit in 3 fifths denoted by the denominator 5 in 3/5)  
 Number sentence (e.g., “Three plus seven equals ten.” Usually written as “3 + 7 = 10.”)  
 Meter, kilometer, centimeter, liter, kiloliter, gram, kilogram, feet, mile, yard, inch, gallon, quart, pint,  

cup, pound, ounce, hour, minute, second  
 More than halfway and less than halfway  
 One tenth of (e.g., 1/10 × 250)  
 Fraction (e.g., 3 fifths or 3/5)  
 Between (e.g., 1/2 is between 1/3 and 3/5)  
 Fraction written in the largest possible unit (e.g., 3/6 = 1 x 3 / 2 x 3 = 1/2 or 1 three out of 2 threes = ½)  
 Equivalent fraction (e.g., 3/5 = 6/10)  
 Tenth (1/10 or 0.1)  
 Hundredth (1/100 or 0.01)  
 Fraction greater than or equal to 1 (e.g., 7/3, 3 1/2, an abbreviation for 3 + 1/2) 



Lesson  
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Standards for Mathematical Practice  

The Standards for Mathematical Practice are seamlessly woven into each lesson through various components 
of delivery that require the level of thinking and behaviors that the practices embody.  Here are some 
examples:  

• Carefully crafted fluency activities engage students in looking for and making use of structure, as well 
as looking for and expressing regularity in repeated reasoning.  

• The read, draw, write sequence upon which problem-solving is based naturally provides opportunities 
for students to select appropriate tools, model word problems using mathematics, and reason 
abstractly and quantitatively.  

• Concept Development consistently invites students to make sense of problems and persevere in 
solving them as they grapple with new learning through increasingly complex concrete, pictorial, and 
abstract applications.  

• Each lesson’s Student Debrief, as well as ongoing debrief embedded within each lesson component, 
requires students to construct viable arguments and critique the reasoning of others.  Questioning 
and dialogue throughout the lessons ensures that students are not only engaging in the standards, 
but also that they are explicitly aware of and reflecting on those behaviors.  

Each topic has the potential to integrate most (if not all) mathematical practice standards into the lessons.  So 
that teachers are able to see the Standards for Mathematical Practice expressed just as clearly as the writers, 
at least one mathematical practice standard is chosen per topic to be exemplified with more detail and 
explanation.  The mathematical practice standard chosen is annotated in the left margin and is announced in 
the “Mathematical Practices Brought to Life” section at the beginning of the topic.  For example, a “MP.7” 
indicated in the left margin alerts the teacher that the purpose of the questions and/or vignette is to develop 
students’ ability to look for and make sense of structure.  As teachers give lessons, they should modify the 
materials or develop their own talking points.  The annotation supports planning and delivery that 
emphasizes implementation of the Standards for Mathematical Practice.  It signifies additional importance for 
lesson delivery and also indicates where teachers can find ways to model the standards for the plans they 
author. 

V.  The Common Core Approach to Mathematical Models 
A Story of Units is a curriculum written by teachers for teachers to help every student build mastery of the 
Common Core Learning Standards for Mathematics.  The theme of the story—creating, manipulating, and 
relating units—glues seemingly separate ideas into a coherent whole throughout each grade and over the 
years.   

As noted earlier in The Common Core Approach to Instructional Shifts, coherence is supported in A Story of 
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Units through the use of a finite set of concrete and pictorial models.  Students build increasing dexterity with 
these models through persistent use within and across levels of curriculum.  The repeated appearance of 
familiar models helps to build the imperative vertical links between the topics of one grade level and the next.  
In addition, the depth of awareness that students have with the models not only ensures that they naturally 
become a part of the students’ schema, but also facilitates a more rapid and multifaceted understanding of 
new concepts as they are introduced.   

This information is designed to support teachers as they engage students in meaningful mathematical 
learning experiences aligned to the Common Core Learning Standards.  This support is provided through the 
following information: 

 The grade levels for which the model is most appropriate 
 A description and example of the model 
 A collection of instructional strategies for using the model presented in order of the natural 

progression of the concept(s) 

The following categories indicate the primary application area for each model.  However, as previously stated, 
models appear repeatedly across grades and topics.  Therefore, instructional strategies will include examples 
spanning several levels of the curriculum.   

Numbers Through 10 

 Number Towers 

 Number Path 

 Number Bond 

Place Value and Standard 
Algorithms 

 Bundles 

 Place Value Chart 

 Base-Ten Blocks 

 Money 

 Number Disks (with Place 
Value Chart)  

Fractions 

 Number Line 

 Area Model 

Addition and Subtraction 

 Ten-Frame 

Multiplication 

 Array and Area Model 

 Rekenrek   

Word Problems 

 Tape Diagram 
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Array and Area Models  

Grade Level  1 – 5 

Description 

 

 

 

 

An array is an arrangement of a set of objects organized into equal groups in rows and columns.  Arrays help 
make counting easy. Counting by equal groups is more efficient than counting objects one by one.  The ten-
frame is an array used in Kindergarten.  Students count objects in arrays in Kindergarten and Pre-
Kindergarten.  (PK.CC.4)  The rectangular array is used to teach multiplication and leads to understanding 
area.  (3.OA.3) 

Arrays reinforce the meaning of multiplication as repeated addition (e.g., 3 x 4 = 4 + 4 + 4), and the two 
meanings of division—that 12 ÷ 3 can indicate how many will be in each group if I make 3 equal groups and 
that it can also indicate how many groups I can make if I put 3 in each group.  Further using arrays reinforces 
the relationship between multiplication and division. 

Instructional Strategies 

 Use number towers to depict multiplication problems in the shape of an array.   
                          
                4        8       12    16                                                      
                                                   4 × 4 = ___.                                                      

16 ÷ 4 = __.                                  
                                                                                                        

 

                                                                 4      8     12     16   20    24   
                           5 fours + 1 four = 6 fours         
             20 + 4 = 24          
             6 × 4 is 4 more than 5 × 4.  

Grade 3 
Grade 4 
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 Use the rectangular grid to model multiplication and division.                      

 

       4 x 6 = ___ 
       6 x 4 = ___ 

 

       4 x ___ = 24 
       ___ x 6 = 24 
        

                                           24 ÷ 4 = __ 
24 ÷ 6 = __ 

         

 Multiply units with arrays. 
 
Multiplying hundreds: 
4 hundreds × 3 = 12 hundreds 
400 × 3 = 1200 
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Base-Ten Blocks  

Grade Level  K – 2 

Description 

 

 

 

 

 

Base-ten blocks (also referred to as Dienes blocks) include thousands “cubes,” hundreds “flats,” tens “rods,” 
and ones. Base-ten blocks are a proportional representation of units of ones, tens, hundreds, and thousands 
and are useful for developing place value understanding.  This is a “pre-grouped” model for base-ten that 
allows for more efficient modeling of larger quantities through the thousands.  However, because this place 
value model requires students to more abstractly consider the 10 to 1 relationship of the various blocks, care 
must be taken to ensure that students attend to the “ten-ness” of the pieces that are now traded rather than 
bundled or un-bundled. 

Base-ten blocks are introduced after students have learned the value of hundreds, tens, and ones and have 
had repeated experiences with composing and decomposing groups of 10 ones or groups of 10 tens with 
bundles.  

Instructional Strategies 

Please note:  Instructional strategies for base-ten blocks are similar to those of bundles and place value disks.  
Therefore, see “Bundles,” “Money,” and “Place Value Disks” for other teaching ideas.                         

 Represent quantities on the mat and write in standard, expanded, and word form. 
 Play “More” and “Less” games.  Begin with an amount on a mat.  At a predetermined signal (e.g., 

teacher claps or rings a bell), students add (or subtract) a quantity (2, 5, 10, or other) to the blocks on 
the mat. 

 Give student equivalent representation riddles to be solved with base-ten pieces.  For example, I have 
29 ones and 2 hundreds.  What number am I? 

 Model addition, subtraction, multiplication, and division. 
 Use blocks and mats as a support for teaching students to record the standard algorithms for all four 

operations. 
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Bundles  

Grade Level  K – 2 

Description 

 

 

 

 

 

Bundles are discrete groupings of place value units (tens, hundreds, thousands), usually made by 
students/teachers placing a rubber band or chenille stem around straws, popsicle sticks, or coffee stirrers.  
Linking cubes may also be used in this fashion.  Ten straws (or cubes) are bundled (or linked) into 1 unit of 
ten, 10 tens are bundled into 1 unit of a hundred, and so on.  These student-made groupings provide the 
necessary conceptual foundation for children to be successful with pre-grouped, proportional, and non-
proportional base-ten materials. (See Base-Ten Blocks and Number Disks.)   

Understanding tens and ones is supported in Kindergarten as students learn to compose and decompose tens 
and ones by “bundling” and “unbundling” the materials.  Numbers 11-19 are soon seen as 1 ten (a bundled 
set of 10 ones) and some extra ones. 

By Grade 2, students expand their skill with and understanding of units by bundling units of ones, tens, and 
hundreds up to one thousand with sticks.  These larger units are discrete and can be counted:  “1 hundred, 2 
hundred, 3 hundred, etc.”  Bundles also help students extend their understanding of place value to 1000. 
(2.NBT.1)  Repeated bundling experiences help students to internalize the pattern that 10 of one unit make 1 
of the next larger unit.  Expanded form, increased understanding of skip-counting (2.NBT.2), and fluency in 
counting larger numbers are all supported by the use of this model. 

Bundles are also useful in developing conceptual understanding of renaming in addition and subtraction.  The 
mat below shows 2 tens and 3 ones.   To solve 23 – 9, one bundle of ten is “unbundled” to get 1 ten and 13 
ones in order to take away 9 ones.   

 

 

 

 

Instructional Strategies 

 Represent various quantities with bundles and “singles.” 
 Count school days.  Each day a single straw/stick is added to the ones pocket and counted.  Sticks are 

bundled when 10 days have passed and moved to the tens pocket.  Have a “100th Day” celebration.  
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 Bundles may also be used to count down to a significant event (e.g.., the last day of school), 
unbundling as necessary. 

 Play “Race to Zero” with a partner.  Students start with a quantity between 30 and 40 in bundles.  Roll 
two dice to determine what can be taken away from the starting quantity (unbundling as necessary).  
First partner to reach zero is the winner.  (This game may also be played as an addition game.) 

 Count in unit form (2 tens, 8 ones; 2 tens, 9 ones; 3 tens, etc.). 
 Represent quantities on place value mats to be added or subtracted. 

 

Money  

Grade Level  2 

Description 

 

 

 

 

Dollar bills (1s, 10s, and 100s) are non-proportional units that are used to develop place value understanding.  
That is, bills are an abstract representation of place value because their value is not proportionate to their 
size.  Ten bills can have a value of $10 or $1000 but appear identical aside from their printed labels. Bills can 
be “traded” (e.g., 10 ten-dollar bills for 1 hundred-dollar bill) to help students learn equivalence of the two 
amounts.  

As with other place value models, students can use bills to model numbers up to three digits, to read 
numbers formed with the bills, and to increase fluency in skip-counting by tens and hundreds. 

The picture above shows that the arrangement of the $100s, $10s, and $1s can be counted in this manner: 

The first frame, S:  100, 200, 300, 400, 500, 600, 700, 710, 720, 730. 
The second frame, S: 100, 200, 300, 301, 302, 303, 304, 305, 306, 307. 

The transition from a discrete unit of a “bundle” to proportional materials such as base-ten blocks to a non-
proportional unit of a bill is a significant leap in a student’s place value learning trajectory. 

Instructional Strategies 

 Skip-count up and down by $10 between 45 and 125. 
(45, 55, 65, 75, 85, 95, 105, 115, 125). 

 Practice “making change” by counting on from an amount up to a specified total. 
 “More” and “Less” games may also be played with money (See Base-Ten Blocks). 
 Play equivalency games.  How many $5 bills in a $10 bill?  A $20 bill?  A $100 bill? etc. 
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Number Bond  

Grade Level  K – 5 

Description 

  

 

 

 

The number bond is a pictorial representation of part-part-whole relationships and shows that within a part-
whole relationship, smaller numbers (the parts) make up larger numbers (the whole).  The number bond may 
be presented as shown, using smaller circles (or squares) for the parts to distinguish the part from the whole.  
As students become more comfortable using number bonds, they may be presented using the same size 
shape for parts and whole.   

Number bonds of 10 have the greatest priority because students will use them for adding and subtracting 
across 10.  Students move towards fluency in Grade 1 with numbers to 10 building on the foundation laid in 
Kindergarten.  They learn to decompose numbers to ten with increasing fluency.  (1.OA.6)  Students learn the 
meaning of addition as “putting together” to find the whole or total and subtraction as “taking away” to find 
a part. 

Notice in the diagrams below that the orientation of the number bond does not change its meaning and 
function.  (6 + 2 = 8, 2 + 6 = 8, 8 – 6 = 2, 8 – 2 = 6) 

 

 

 

 

Instructional Strategies 

 Make bonds with a specified whole using concrete objects.  Students place all the objects into the 
“parts” circles of the bond using various combinations.  These can be recorded pictorially (students 
draw objects in the bonds), abstractly (children write numerals in the bonds), or a combination of 
these representations as appropriate.  

 Generate number stories for each number from 5 to 10 from pictures and situations. 
 Develop fluency:  Show all the possible ways to make ___, for all the numbers from 1 to 10. 
 Present bonds in which the whole and one part are visible (using concrete, pictorial, and eventually 

abstract representations).  Students solve for the other part by bonding, counting on, or subtracting. 
 Transition students from number bonds to tape diagrams by drawing both representations for 

number stories. 
 Use number bonds as a support for mental math techniques such as “Make 10” (see grade specific 
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examples below).  
 Use number bonds to see part-whole fraction and decimal relationships. 

Grade 1 Example 

Decompose 13 into 10 and 3. 
Subtract 9 from the 10. 

10 – 9 = 1  
Then add 1 + 3. 

1 + 3 = 4, so 13 – 9 = 4 

Grade 2 Example 

Solve 24 +33 mentally.   
Use bonds to show your thinking. 

 
 
 

Grade 4 Example 1 
Decompose 4

7
 into 2

7
 and 2

7
. 

Add 2
7
 to 5

7
 to make 1 whole. 

2
7
 +  5

7
 = 7

7
 

Then add  7
7
 to 2

7
. 

7
7
 +  2

7
 = 9

7
 or 12

7
 

Grade 4 Example 2 

T: 98 + 5 = 100 + ____? 
S: 98 + 2 + 3 = 100 + 3.  
T: 98 + 5 is ____? 
S:  103.  
 
T:  198 + 54 = 200 + ____? 
S: 198 + 54 = 200 + 52.  
T: 198 + 54 is ____? 
S:  252. 
 
T:   398 + 526 = 400 + ____?  
S:  398 + 2 + 524 = 400 + 524. 
T:  398 + 526 is ____? 
S: 924. 

 

        

24    +   33 
         
         20      4     30      3 

(20 + 30) + (4 + 3) = 57 

13 – 9 = 4 

3      10 

𝟒
𝟕
 + 𝟓

𝟕
 = 𝟗

𝟕
 or 1 𝟐

𝟕
 

2
7
       2

7
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Number Disks  

Grade Level  2 – 5 

Description 

 

 

 

 

 

 

 

 

Number disks are non-proportional units used to further develop place value understanding.  Like money, the 
value of the disk is determined by the value printed on it, not by its size.  Number disks are used by students 
through Grade 5 when modeling algorithms and as a support for mental math with very large whole numbers.  
Whole number place value relationships modeled with the disks are easily generalized to decimal numbers 
and operations with decimals. 

Instructional Strategies 

 Play pattern games:  “What is 100 less than 253?”  Students simply remove a 100 disk and state 
and/or record their new number.  

 Play partner games:  Partner A hides the disks from Partner B within a file folder.  Partner A says, “I 
am looking at the number 241.  I will make 10 less (physically removing a 10 disk).  What is 10 less 
than 241?”  Partner B writes the answer on his personal board/notebook and then states a full 
response:  “10 less than 241 is 231.” Partner A removes the folder and the partners compare the 
written response with the disks. 

 Perform all four operations with both whole numbers and decimals on mats. 
 Use materials to bridge to recording the standard algorithms for all four operations with both whole 

numbers and decimals. 
 
 

 
  

Place Value Chart with Number Disks  
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Number Line  

Grade Level  K – 5 

Description 

 

                                                                                                                                                                                             

 

 

The number line is used to develop a deeper understanding of whole number units, fraction units, 
measurement units, decimals, and negative numbers.  Throughout Grades K-5, the number line models 
measuring units.                

Instructional Strategies 

 Measure lengths in meters and centimeters. 
 Counting on:  Have students place their finger on the location for the first addend, and count on from 

there to add the second addend. 
       
 

 
 

 Have students use a “clock” made from a 24 inch ribbon marked off at every 2 inches to skip-count by 
fives. 

 

 

 Compute differences by counting up. 

8000 – 673 = 7, 327 

 
 
 

 

 Multiplying by 10; students visualize how much 5 10’s is, and relate it to the number line. 
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 Rounding to the nearest ten or hundred; e.g., students identify which ‘hundreds’ come before 820, 
“820 is between 800 and 900.”  

 

 

 

 Model tenths in unit, expanded, fraction, and decimal form. 

 

 

 

 
3 tenths      =   3 × 1     =  3  = 0.3  

                                         10                  10 
 
 Create and analyze line plots. 

 

 

 

 

 

Number Path  

Grade Level  PK – 1 

Description 

1 2 3 4 5 6 7 8 9 10 

The number path can be thought of as a visual (pictorial) representation of the number tower (see description 
below) and is foundational to understanding and using the number line.  It also serves as a visual 
representation of 1:1 correspondence and the concept of whole numbers (one number, one space, and each 
being equal in size).  The color change at 5 helps to reinforce the 5 and 10 benchmarks.  The number path also 
serves as an early precursor to measurement concepts and a support for cardinal counting.  (If a student 
places 7 objects in each of the 7 spaces on the path, they must realize that there are 7 objects, not 10. Simply 
because the path goes up to 10 does not mean there are 10 objects.) 
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Instructional Strategies 

 Sort, classify, and count up to 5 with meaning and then work on extending “How Many” questions up 
to 10. 

 Match amounts to numerals. 
 Write numerals 1 to 5. 
 Extend the meaning of 6, 7, and 8 with numerals (6 is 5 and 1, 7 is 5 and 2, 8 is 5 and 3.) 
 Become fluent with numbers to 10 and practice “before” and “after,” as well as relationships of “1 

more/less” and “2 more/less” 
 Order numbers from 1 to 10. 
 Play number order games (e.g., Partner A closes eyes while Partner B covers a number with a penny—

then Partner A has to guess the hidden number). 
 Fold the number path so that only small sections are visible. Students show 4, 5, 6, 7; teacher says “4, 

5, hmm, 7 what number is missing?” 
 Play “I Wish I Had” games  (e.g.,  “I wish I had 7, but I only have 5.”  Student answers by placing a 

finger on 5 and then counting on to say “2” – the amount needed to make the target number.) 
 Match ordered sets with numerals on the number path. 

Number Towers  

Grade Level  PK – 3 

Description 

 

 

 

 

Number towers, also known as number stairs, are representations of quantity constructed by joining together 
interlocking cubes such as Unifix ©.  In the beginning of the Story, they are used to help younger children 
quite literally build their knowledge of cardinality by erecting towers of various numbers.  Number towers are 
then used to teach concepts of “more/less” globally and the patterns of “1 more/less” and “2 more/less” 
specifically.  This model leads to an understanding of comparison and the word “than,” not only in the 
context of “more than” and “less than,” but also in the context of “taller than,” “shorter than,” heavier than,” 
“longer than,” etc. 

Children are encouraged to build towers for quantities 1 through 5 in one color.  Quantities beyond 5 are 
added on in a second color.  This color change provides support for several important developmental 
milestones.  First, it facilitates children’s understanding of 5 as a benchmark, which provides an important 
beginning to their ability to subitize.  Second, it allows students to see relationships such as “5 needs 2 more 
to be 7;” “5 is 1 less than 6;” and “5 and 4 is 9, which is 1 less than 10.”  Finally, it encourages students to 
count on from 5 rather than starting at 1 to count quantities of 6, 7, 8, 9, and 10.   
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3    3    3    3    3 

 

Such comparisons lead to looking at the parts that make up a number. (“3 is less than 7.  3 and 4 make 7.”)  
These concepts are foundational to students’ understanding of part/whole models (see Number Bonds).  This, 
in turn, leads naturally to discussions of addition and subtraction, fact fluencies (+1, +2, +3, -1, -2, -3), and 
even the commutative property (flip the tower; 3 + 4 or 4 + 3—does the whole change?), which are explored 
in Kindergarten and Grade 1.   

In Grades 2 and 3, as students prepare for and study multiplication and division, each unit in the number stair 
can be ascribed a value other than 1.  For example:  “Each of our cubes is equal to three.  What is the value of 
the stair with five cubes?”   

 

 

 

Further, the use of number stairs can be extended to help children understand more complex properties like 
the distributive property.  “Each of our cubes is equal to three.  Make a stair with five cubes.  Now add two 
more cubes.  The stair with 7 cubes is 2 more threes.  So, 5 threes is 15, 2 threes is 6, and together 7 threes is 
15 + 6 or 21.”  

5 threes + 2 threes = (5 + 2) threes 

 

 

 

Instructional Strategies 

 Sort, classify, and count up to 5 with meaning and then begin extending How Many questions up to 
10. 

 Build a series of towers from 1 to 10, and then use the towers to relate quantities, e.g., “5 is before 
6.”  “6 is after 5.” “5 + 1 more is 6.”  “6 is more than 5.”  “6 is 1 more than 5.”  “5 is 1 less than 6.”  “5 
and 2 make 7.”  “5 + 2 = 7.” 

 Build a tower that shows 6. 
 Build a specific tower and count the cubes.  (Cardinality) 
 Partners roll dice, each build a different tower and state which has more (less). 
 Build a tower while stating the ‘’one more” relationship (e.g., 4, 1 more is 5).  
 Deconstruct the tower while stating the ‘’one less” relationship (e.g., 7, one less is 6). 
 Count on from 5 (e.g., to count 7, students use the color change to say “5, 6, 7”instead of starting 

from 1). The color change at 5 may be presented to students as a shortcut by having students slide 
their finger over a group of 5 as they count. (Subitizing) 

 Count up from numbers other than 0 and 1. 
 Count down from numbers other than 10 to numbers other than 0 and 1.     
 Compare numbers within 1 and 10. 

   3    3    3    3    3      3    3 
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Place Value Chart  

Grade Level  2 – 5 

Description 

    
                                

 

 

 

Place Value Chart Without Headings 
(Used with labeled materials such as disks)      

                               

 

 

 

 

 

Place Value Chart with Headings 
(Used with unlabeled materials such as base-ten blocks or bundles) 

 

The place value chart is a graphic organizer that students can use (beginning in Grade 1 with tens and ones 
through Grade 5 with decimals) to see the coherence of place value and operations between different units. 

Instructional Strategies 

 Have students build numbers on mats.  Place value cards may be used to show the expanded form of 
a number that is represented on the place value chart. 

 

 

 

 

 Count the total value of ones, tens, and hundreds with any discrete, proportional or non-proportional 
material such as bundles, base-ten blocks or number disks. 

 Model and use language to tell about 1 more/less, 10 more/less on the place value chart with disks 
when there is change in the hundreds unit. 

   
 
 
 
 
 

  

Hundreds Tens Ones 
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20-Bead Rekenrek 100-Bead Rekenrek 

 Complete a pattern counting up and down. 
 Model addition and subtraction using base-ten blocks or number disks. 
 Use the mat and place value materials as a support for learning to record the standard algorithms for 

addition, subtraction, multiplication, and division. 

Rekenrek  

Grade Level  PK – 5 

Description 

 

 

 

 

 

The Rekenrek has a 5 and 10 structure, with a color change at 5 (eliciting the visual effect of grouping 5 and 
grouping 10).  The 20-bead Rekenrek consists of 2 rows of 10 beads, allowing students to see numbers to 10 
either as a number line on one row or a ten-frame (5 beads on two rows).  A 100-bead Rekenrek has 10 rows 
of 10 beads.  Other names for the Rekenrek are “Calculating Frame,” “Slavonic Abacus,” “Arithmetic Rack,” or 
“Math Rack.”  

Instructional Strategies 

 Grades PK – 1 

 Count up and down in short sequences (1, 2, 3, 2, 3, 4, 3, 2,…, simulate the motion of a roller-coaster). 
 Think of 7 as “2 more than 5.” 
 See “inside” numbers (subitize – “instantly see how many”). 
 Count in unit form (1 ten 1, 1 ten 2, 1 ten 3… 2 tens 1, 2 tens 2, etc.). 
 Skip-count with complexity such as counting by 10’s on the 1’s (3, 23, 33, 43, …). 
 Group numbers in 5’s and 10’s.  Compare Rekenrek to ten-frame.  
 Build fluency with doubles.  
 Make 10. 
 Add across 10; subtract from 10. 
 Build numbers 11-20. 
 Show different strategies for adding 7 + 8 (5 + 5 + 2 + 3, 7 + 7 + 1, 10 + 5, 8 + 8 - 1). 
 Compose and decompose numbers. 
 Solve addition and subtraction story problems (e.g., putting together, taking away, part-part-whole 

and comparison). 
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 Grades 2 – 5 

 Show fluency with addition and subtraction facts. 
 Find complements of numbers up to 10, 20, 30, …100. 
 Skip count by 2, 3, 4, 5, 6, 7, 8, and 9 within 100. 
 Identify doubles plus one and doubles minus 1. 
 Model rectangular arrays to build conceptual understanding of multiplication. 
 Demonstrate the distributive property.  Think of 3 x 12 as 3 x 10 plus 3 x 2. 

Tape Diagram  

Grade Level  1 – 5 

Description 

   

Rachel collected 58 seashells. Sam gave her 175 more.  
How many seashells did she have then? 

Tape diagrams, also called bar models, are pictorial representations of relationships between quantities used 
to solve word problems.  Students begin using tape diagrams in 1st grade, modeling simple word problems 
involving the four operations.  It is common for students in 3rd grade to express that they don’t need the tape  
diagram to solve the problem.  However, in Grades 4 and 5, students begin to appreciate the tape diagram as 
it enables students to solve increasingly more complex problems.   

At the heart of a tape diagram is the idea of forming units.  In fact, forming units to solve word problems is 
one of the most powerful examples of the unit theme and is particularly helpful for understanding fraction 
arithmetic.   

The tape diagram provides an essential bridge to algebra and is often called “pictorial algebra.”  

Like any tool, it is best introduced with simple examples and in small manageable steps so that students have 
time to reflect on the relationships they are drawing.  For most students, structure is important.  RDW (read, 
draw, write) is a process used for problem solving: 

 Read a portion of the problem.  
 Create or adjust a drawing to match what you’ve read.  Label your drawing.   
 Continue the process of reading and adjusting the drawing until the entire problem has been read 

and represented in the drawing. 
 Write and solve an equation. 
 Write a statement. 

There are two basic forms of the tape diagram model.  The first form is sometimes called the part-whole 
model; it uses bar segments placed end-to-end (Grade 3 Example below depicts this model), while the second 
form, sometimes called the comparison model, uses two or more bars stacked in rows that are typically left 
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justified.  (Grade 5 Example below depicts this model.)   

Rather than talk to students about the 2 forms, simply model the most suitable form for a given problem and 
allow for flexibility in the students’ modeling.  Over time, students will develop their own intuition for which 
model will work best for a given problem.  It is helpful to ask students in a class, ‘Did anyone do it differently?’ 
and allow students to see more than one way of modeling the problem, then perhaps ask, “Which way makes 
it easiest for you to visualize this problem?”   

Grade 3 Example 

Sarah baked 256 cookies.  She sold some of them.  187 were left.  How many did she sell? 

 

 

 
256 – 187 =  
 
Sarah sold          cookies. 

 

Grade 5 Example 

Sam has 1025 animal stickers.  He has 3 times as many plant stickers as animal stickers.  How 
many plant stickers does Sam have?  How many stickers does Sam have altogether? 

 

 

 

 

 
1. He has __3075__ plant stickers. 
2. He has __4100__ stickers altogether. 

Instructional Strategies 

 Modeling two discrete quantities with small individual bars where each individual bar represents one 
unit. (This serves as an initial transition from the Unifix© cube model to a pictorial version.)   

 
Bobby’s candy bars 
Molly’s candy bars 

 Modeling two discrete quantities with incremented bars where each increment represents one unit.  
 

Bobby’s candy bars 
Molly’s candy bars 

1 unit   = 1025 
3 units = 3075 
2 units = 2050 
4 units = 4100 
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 Modeling two quantities (discrete or continuous) with non-incremented bars. 
 

 
Bobby’s candy bars 
Molly’s candy bars 

 
 Modeling a part-part-whole relationship where the bars represent known quantities, the total is 

unknown. 
 Modeling a part-part-whole relationship with one part unknown. 
 Modeling addition and subtraction comparisons. 
 Modeling with equal parts in multiplication and division problems. 
 Modeling with equal parts in fraction problems.  

Ten-Frame  

Grade Level  PK – 3 

Description 

     

     

A ten-frame is a 2 by 5 grid (array) used to develop an understanding of concepts such as 5-patterns, 
combinations to 10, and adding and subtracting within 20.  The frame is filled beginning on the top row, left 
to right, then proceeding to the bottom row building left to right.  This pattern of filling supports subitizing by 
building on the 5 benchmark, as well as providing a pattern for placing disks on place value mats in later 
grades.  Concrete counters as well as pictorial dots may be used to represent quantities on the frame. 

In Kindergarten and in early Grade 1 a double ten-frame can be used to establish early foundations of place 
value (e.g., 13 is 10 and 3 or 1 ten and 3 ones) and can also be used on place value mats to support learning 
to add double digit numbers with regrouping.  The “completion of a unit” on the ten-frame in early grades 
empowers students in later grades to understand a “make 100 (or 1000)” strategy, to add 298 and 37 (i.e., 
298 + 2 + 35), and to more fully understand addition and subtraction of measurements (e.g., 4 ft. 8 in. + 5 in).  

Instructional Strategies 

 “Flash” a ten-frame for 3-5 seconds then ask students to re-create what was filled/not filled on their 
own personal ten-frame.  (Students may also tell how many they saw or match the “flash” with a 
numeral card.) 

 Use “flash” technique, but ask students to tell 1 more or less than the number flashed. 

 
4 
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 Roll dice and build the number on the ten-frame. 
 Partner games:  Partner 1 rolls a die and builds the number on the frame.  Partner 2 rolls and adds 

that number to the frame (encouraging “10” and “leftovers” or using two ten-frames to represent the 
sum). 

 Play Crazy Mixed Up Numbers.  Have children represent a number on the ten-frame, then give 
various directions for changing the frame (e.g., start with 4 – “two more” – “one less” – “one fewer” – 
“double it” – “take away three”).  This activity has the added benefit of providing the teacher with the 
opportunity to observe how students count – who clears the mat and starts over each time and who 
is counting on and/or subtracting. 

 Write number stories about the filled and “unfilled” parts of the ten-frame. 
 Counting in unit form: 

 

 

 

 

 

 

 

 Represent a number between 5 and 10 on the frame with one color counter.  Have students add a 
quantity between 6 and 9 (represented by a second color) to it (e.g., 7 + 6).  Encourage students to 
“fill the frame” and re-state the problem as 10 + 3. 

 
 

Regular Unit Form 

eleven 
twelve 
thirteen 
twenty 
twenty-six 

1 ten one 
1 ten two 
1 ten three 
2 tens 
2 tens six 
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