
Montessori Research & Development © Early Childhood Montessori Teaching Manual: Mathematics

Table of Contents

Chapter 1 Introduction    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .     1

Chapter 2 Linear Counting    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  4

The Number Rods   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  5

The Sandpaper Numerals    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   10

The Number Rods and Numeral Cards    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .  12

The Spindle Boxes   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 15

The Numerals And Counters    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   17

The Memory Game With Numerals and Counters   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 19

Linear counting    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   21

The Short Bead Stair   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 22

Number Rods - Teen Presentation   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 24

Snake Game: Search For Ten   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   27

Introduction To Teens: Quantity    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 30

Teen Boards: Numerals    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   32

Teen Boards: Quantity And Numerals   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 34

Introduction To Tens: Quantity    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   37

Ten Boards: Numerals   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .  39

Ten Boards: Quantity and Numerals    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .  41

One Hundred Chain and Labels    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 44

One Thousand Chain and Labels    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   47

One Hundred Chain and One Thousand Chain   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 50

One Hundred Board and Numerals    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   52

Squaring Chains: One Through Ten   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 54

Cubing Chains: One Through Ten    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   56

Cubing Chains Layout    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .  58



Montessori Research & Development © Early Childhood Montessori Teaching Manual: Mathematics

Chapter 3 The Decimal System    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .    60

The Decimal System: Introduction to the Decimal Categories    .    .    .    .    .    .    .    .    .    .    .    .    .    .   61

Introduction to the Decimal Categories: Numerals    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 65

The Decimal System: Association of Decimal Beads and Numerals    .    .    .    .    .    .    .    .    .    .    .    .  67

Formation of Numerals    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   70

Addition With Golden Beads and Numeral Cards   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 72

Regrouping With the Golden Beads for Addition and Multiplication   .   .   .   .   .   .   .   .   .   .   .   . 75

Addition With the Golden Beads: Regrouping for Dynamic Addition   .   .   .   .   .   .   .   .   .   .   .   . 77

Subtraction With the Golden Beads    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 80

Regrouping With the Golden Beads for Subtraction and Division   .   .   .   .   .   .   .   .   .   .   .   .   . 82

Multiplication With the Golden Beads    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .  85

Division With the Golden Beads (One-Digit Division)   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .  89

Division With the Golden Beads (Two-Digit Divisor “Decurian Division”)    .   .   .   .   .   .   .   .   .   . 92

Introduction to the Stamp Game    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   95

Formation of Quantity With the Stamps    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .   97

Addition With the Stamp Game   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .  99

Subtraction With the Stamp Game   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  102

Multiplication With the Stamp Game   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  106

Division With the Stamp Game   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 110

Addition With the Dot Board    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    116

Introduction to the Bead Frame    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   119

Introduction to the Bead Frame With the Golden Beads   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   121

Introduction to the Bead Frame With Notation Paper   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  125

Formation of Quantity With the Bead Frame   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  128

Addition With the Bead Frame    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 130

Subtraction With the Bead Frame   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    133

Chapter 4 Memorization    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   135

Introduction to the Addition Strip Board   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    136



Montessori Research & Development © Early Childhood Montessori Teaching Manual: Mathematics

Addition Strip Board   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  138

Addition Chart 3    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 143

Addition Chart 4 (The Half Table)    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 145

Addition Chart 5 (Simplified Chart)   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  147

Addition Chart 6 (Blank Chart)    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 149

Oral Games for the Memorization of Addition    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  152

Addition Snake Game    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    154

Bead Bars for the Memorization of Addition   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  158

Bead Bars: Commutative Law    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   161

Bead Bars: Multiple Addends    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  163

Bead Bars: Addends Larger Than Ten   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  165

Bead Bars: Associative Law   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  167

Basic Formats for Addition    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   172

Addition Story Problems    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   174

Introduction to the Subtraction Strip Board   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  176

Subtraction Strip Board    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    178

Subtraction Chart 2    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    184

Subtraction Chart 3: Bingo Games    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  186

Oral Games For the Memorization of Subtraction    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 189

Basic Formats for Subtraction   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  191

Subtraction Story Problems   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  193

Subtraction Snake Game   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  195

Introduction to the Multiplication Bead Board   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  197

Multiplication Bead Board    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    199

Multiplication Bead Board: Prepared Equation Slips    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    201

Multiplication Bead Board: Combinations of Number   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  203

Multiplication Control Chart 2   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  205

Multiplication Chart 3    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    207



Montessori Research & Development © Early Childhood Montessori Teaching Manual: Mathematics

Multiplication Chart 4   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    209

Multiplication Chart 5 (“Bingo Chart” or “Blank Chart”)   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 211

Oral Games for the Memorization of Multiplication   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  214

Basic Formats for Multiplication   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  216

Multiplication Story Problems   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  218

Snake Game for Memorization of Multiplication    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  220

Cubing Chains for the Memorization of Multiplication    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 223

Bead Bars for the Memorization of Multiplication    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    228

Construction of the Decanomial   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  236

Construction of the Decanomial – Continued    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    241

Powers of Numbers   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    245

Powers of Numbers – Continued   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  246

Further Explanation – Powers of Numbers    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    248

Introduction to the Unit Division Board   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  249

Unit Division Board   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    251

Division Bead Board   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  256

Division Chart 1   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  258

Division Chart 2   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  260

Oral Games for the Memorization of Division    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    264

Basic Formats for Division    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    266

Division Story Problems    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    268

Relationships of Multiplication and Division    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    . 270

Materials List    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .     272

Bibliography    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   274

Additional Titles    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    275



Montessori Research & Development © 154Early Childhood Montessori Teaching Manual: Mathematics

Addition Snake Game

  Age

•	 6 years

  Language

•	 golden snake

  Control of Error

•	 teacher

•	 colored bead-bars do not match the 
quantity of golden bead-bars

  Material

•	 a box containing colored bead-bars for the 
numerals one to nine; eight to ten bars for 
each number 
one - red 
two - green 
three - pink 
four - yellow 
five - light blue 
six - lavender 
seven - white 
eight - brown 
nine - dark blue 

•	 a box with a set of black and white bead-
bars; bead-bars through five are black; bead-
bars six through nine are black for the first 
five beads and white for successive beads 
(allowing for ease in identifying the quantity 
on the bead-bar) 

•	 a box of ten bead-bars 

•	 a notched strip of cardboard 

•	 a box of golden bead-bars

  Aim

Direct
•	 aid the child in the memorization of the 

addition facts

Indirect
•	 reinforce all the possible number combinations 

that can make ten

•	 reinforce essential number combinations in 
addition

  Note

When adding any set of beads, if the sum is not 
ten then the black and white beads must be used. 
If the black and white beads are used then the 
next set of beads to be added will contain the 
black and white bar and a colored bead-bar.
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Presentation
1.  Remove the black and white bead-bars and place them to the upper right of the work area 

in graded order.

2.  Place the box of golden bead-bars in the upper left of the work area.

3.  Select an arrangement of colored bead-bars and lay them “snake-wise” across the work area. 
Say dramatically, "we are going to turn the colorful snake into a golden snake."

4.  Tell the child to take the first two bars and move them away from the snake. The beads should 
be added without counting: 4 + 7 = 11.

5.  Place a golden ten and the black one in the snake.
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6.  Move down the next two bars: 1 + 8 = 9.

7.  Exchange the one black bead and the eight bead for a black and white nine.

8.  Continue in the same way to the end of the snake, each time adding the black or black and 
white bead to the next colored bead, add from memory, then exchange the beads for golden 
beads and/or black and white beads.
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9.  Verification: “Let’s see if I have added correctly.” Line up the ten-bars to the left. Line up 
the colored bead-bars to the right, grouping like colors together. Next to each ten place a 
combination of colored bars that will add up to ten. When a one-to-one correspondence has 
been made between the colored bead-bars and the ten-bars, the verification is complete.
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Bead Bars for the Memorization of Addition

  Age

•	 6 years

  Language

•	 addends, sum

  Control of Error

•	 the child's memory

•	 Addition Control Chart 1

  Material

•	 a box with ten compartments containing 
twenty bead-bars in each compartment 1 - 10

•	 labels with + and = signs

•	 prepared addition slips

•	 pencil

•	 math notebook

  Aim

Direct
•	 aid in the memorization of the addition facts

Indirect
•	 reinforce the essential combinations of 

addition
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Presentation 1
1.  Select a prepared slip with an addition equation that will sum to a total of less than ten:  

4 + 3 = _.

2.  Select the appropriate bead-bars to represent this equation and place them horizontally 
with the + and = labels placed appropriately between the bead bars.

3.  Sum this quantity from memory. Select the appropriate beads to represent the sum.

4.  Place the sum beads vertically after the = sign.

5.  Record this equation in the child’s math notebook.

6.  The child can continue with the prepared slips.
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Presentation 2
1.  Select a prepared slip with an addition equation that will sum to a total of more than ten: 

4 + 9 = __.

2.  Select the appropriate bead-bars to represent this equation and place them horizontally 
with the + and = labels placed appropriately between the bead-bars.

3.  Sum this quantity from memory. Select the appropriate beads to represent the sum.

4.  Place the sum beads vertically after the = sign.

5.  Record this equation in the child’s math notebook.

6.  The child can continue with the prepared slips.




