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Formation of Powers of Numbers

Materials:

•	 chains, squares, cubes, arrows from the Bead Cabinet

•	 labels with the powers of numbers

•	 black pen

Aim: �For the child to move from a review of the bead chains to a sensorial  understanding of 
bead squares and bead cubes, which are made by folding the bead chains.

Presentation:

1.	 Take a short bead chain and a bead square of a number, for example, the bead chain 
of 4. Show the bead chain and the bead square.

2.	 Fold the bead chain into a bead square; superimpose a bead square on it.

3.	 Open the bead chain and place the arrows at the correct points of the bead chain:

4 8 12 16

4.	 Turn over the label 16. On the reverse is 4 × 4.

4 8 12 4x4
2

4
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Take the second label 16. On the reverse is 42. How can we read this second label?

•	 “4 squared“

•	 “4 to the second power”

•	 “4 raised to the second power”

Leave this work out. 

5.	 Take the long bead chain of 4, the four bead squares of 4, and the bead cube of 4. Open 
the bead chain and place the four bead squares along the bead chain and the cube at 
the end.

6.	 Fold the chain to correspond to four squares; superimpose the squares.



Montessori Research & Development © 81Elementary II Montessori Teaching Manual: Mathematics Volume 3

Chapter 2: Powers of Numbers Formation of Powers of Numbers

7.	 Open the long chain and ask child to place arrows. 4, 8, 12, 16, 20, 24,.......64

4 8 12 20 24 28 36 40 44 52 56 6016 32 48 64

8.	 The last arrow for 64 has on the reverse: 4 × 4 × 4.

The second arrow for 64 has on the reverse: 42 × 4

Pointing to the “42,” ask: “What does this mean?” “How many times did we lay down the 
square?” Four times.

The third arrow for 64 has on the reverse: 43.

How can we read this third label?

•	 “4 cubed”

•	 “4 to the third power”

•	 “4 raised to the third power”

9.	 Tell the child: “This is the material of the Powers of Numbers. Powers means to multiply 
a number by itself a certain number of times.”



Montessori Research & Development © 82Elementary II Montessori Teaching Manual: Mathematics Volume 3

Chapter 2: Powers of Numbers Reinforcement Lessons

Reinforcement Lessons

Materials:

•	 chains, squares, cubes, arrows from the Bead Cabinet

•	 Decanomial Bead Bar Box

•	 Geometric Hierarchy of Number (Hierarchical material)

•	 numeral cards from the Bank Game 

•	 black pen  

Aim: �To give the child practice in forming squares and cubes—reinforcement of the concept 
of powers.

Presentation: First Passage – Powers of Numbers with Beads

1.	 Take the bead, square, and cube of each number plus the arrows from the bead cabinet.

2.	 Lay out the material in columns with the appropriate arrow:

Bead Square Cube

1 1x1 1x1x1
2

1

2 2x2
2

2

2
1 x1 1

3

2x2x2
2

2 x2 2
3

3.	 Continue in the same manner through 10.

4.	 Record this work in a notebook, drawing the beads desired.
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Presentation: Second Passage – Geometric Hierarchy of Number: The Power of Numbers 
(Geometric Form)

Power         Number            Geometric Form

10°

1
10

2
10

= 1 point

= 10 line

= 100 square

3
10 = 1000 cube - a new point of 1 (thousand)

4
10 = 10,000 line - a new line of 10 cubes

5
10 = 100,000 square - a new square of 100 cubes

610 = 1,000,000 cube - a new point of 1 (million) 

Units

thousands

millions
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Presentation: Third Passage – Powers of Numbers with the Geometric Hierarchy of Number 
(Hierarchical material)

Materials:

•	 Geometric Hierarchy of Number (Hierarchical material)

•	 labels 

•	 black pen

•	 graph paper

•	 pencil, colored pencils

Aim: Present the child with sensorial representations of the powers of 10.

Presentation: 

1.	 Set out the Hierarchical material (1 to 1 million).
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2.	 Place the labels for these materials.

3.	 Prepare a second set of labels with the Power of ten. Place the labels below the first set 
of labels.

4.	 Prepare a third set of labels with the exponent. Explain that “exponent” is our term for 
the small numeral to the upper right of the larger number.
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5.	 Place the exponent labels below the second set of labels.

6.	 Ask, “What can we say about the exponent and the number of zeros?”

7.	 The child writes this in a note book and draws the figures (optional).
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Presentation: Fourth Passage - Powers of Numbers with the Bank Game

1.	 Select the Bank Game cards. Select one card from each hierarchy. Write the numerals 
as powers:

300 = 3 × 102

6,000 = 6 × 103

80,000 = 8 × 104

2.	 Proceed with several examples.

3.	 Form a large numeral from the Bank Game cards such as: 5,439,216

4.	 Expand the cards. This is called expanded notation or expanded form. Write as powers 
of ten.

6 = 6 × 100

10 = 1 × 101

200 = 2 × 102

9,000 = 9 × 103

30,000 = 3 × 104

400,000 = 4 × 105

5,000,000 = 5 × 106
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5.	 Select the numeral cards 2,597,832 and 135,542,921. Expand the numeral cards. Write each 
numeral card as powers of ten.

6.	 The child composes a large number of at least 7 digits. Expand and write the numeral 
as powers of ten.

7.	 Compute and write the simple product of:

105 = 10 × 10 × 10 × 10 × 10 = 100,000

53 = 5 × 5 × 5 = 125

23 = 2 × 2 × 2 = 8

74 = 7 × 7 × 7 × 7 = 2401

46 = 4 × 4 × 4 × 4 × 4 × 4 = 4096

112 = 11 × 11 = 121

106 = 10 × 10 × 10 × 10 × 10 × 10 = 1,000,000


