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What is Montessori? 

  Alternative philosophy of education founded by 
Maria Montessori in Italy in 1907 

  Casa program: ages 2 ½ to 6 
  Environment is prepared – orderly, child-oriented, 

complete with precise materials for learning 
  Children are taught in one-on-one lessons geared to 

their developmental level 
  Teacher observes each child to determine which 

lessons should be presented next and if there are 
special areas where more attention is needed 



Montessori’s theory of learning 

  Children under 6 have an Absorbent Mind – learn 
effortlessly from the environment rather than through 
direct instruction. 

  Children love work – purposeful activities. 
  There are Sensitive Periods during which the child is 

very open to learning. 
  Providing an environment with beautiful, mathematically 

precise, purposeful activities allows the child to choose 
the work that is best for his/her development. 

  Children learn best if they make their own discoveries 
through practice with the materials (i.e., 3+6=6+3). 



Practical Life – button frame: Oliver, 3 ¾   



What is the goal of Montessori? 

  A well-functioning Montessori classroom will foster 
(but not guarantee) in the children: 
 Enjoyment of learning 
  Independence – physical & intellectual 
 Respect for others 
 Responsibility towards other children and the classroom 
 Self-satisfaction with work accomplished (rather than 

looking to the teacher or others for validation) 
 Academic achievement – as a by-product of the above 



What does brain research tell us? 
The learning brain: Lessons for education. Blakemore, S., & Frith, 
U. (2005). Oxford, UK: Blackwell 

  Behavioral studies have revealed that number 
perception, discrimination, and elementary calculation 
abilities are present from a very early age (p. 61) 

  Parietal lobe is responsible for spatial representation 
and is associated with numbers and their relations (p. 
52-53) 

  Recent evidence lends further support to the idea that 
exact calculation is dependent on language [left 
hemisphere] while approximation relies on nonverbal 
visual and spatial brain networks [right hemisphere]. (p. 
62) 



Halberda, J. & Feigenson, L. (2008). Change in the acuity of the "Number Sense":The 
Approximate Number System in 3-, 4-, 5-, and 6-Year-Olds and Adults. Developmental 
Psychology, 44(5), 1457–1465. 

  Here we show that the acuity of the ANS continues to increase 
between ages 3 and 6 years and does not reach adultlike 
levels until some time during the preteen years (p. 1464) 

  Continued engagement in numerical discrimination throughout 
childhood may therefore contribute to the increase in acuity we 
observed in normally developing children. This suggests the 
intriguing possibility that subpopulations that do not frequently 
engage in numerical discrimination might show increasingly 
reduced acuity with age relative to individuals undergoing 
formal education. (p. 1463) 



Siegler, R.S. &. Ramani, G. B. (2008). Playing linear numerical board games promotes 
low-income children's numerical development. Developmental Science, 11(5), pp 655–
661 

  …providing children from low-income backgrounds with an hour of 
experience playing board games with consecutively numbered, linearly 
arranged, equal-size squares improved their knowledge of numerical 
magnitudes to the point where it was indistinguishable from that of children 
from upper- middle-income backgrounds who did not play the games. 
Playing otherwise identical non-numerical board games did not have this 
effect. (p. 660) 

  Very recent research (Ramani & Siegler, 2008) indicates that the positive 
effects of playing numerical board games are not limited to improved 
number line estimation. Playing the game also improves the counting, 
number identification, and numerical magnitude comparison skills of 
preschoolers from low-income families. (p. 660) 



Principles of Montessori 

  Isolation – materials designed to isolate ONE 
feature at a time – all else is held constant 

  Repetition – child learns through self-initiated 
repetition  

  Choice – child chooses his/her own work from the 
work that has been presented to him/her 

  Respect – child’s work is respected, not interrupted 



Sensorial - Brown Stair: Sasha, 3  



Learning Math in Montessori: 
Math is 1 of 4 areas in the classroom 

 All the work is equally important: 
  Practical Life – exercises such as pouring water, 

sewing on a button, polishing silver… 
  Sensorial – matching and then grading colours, 

sounds, shapes, sizes – the foundation for math 
  Language – spoken language, writing, reading… 
  Math – starting with numbers 0 to 10, then moving 

into the decimal system and operations… 



How a Montessori lesson works 

  Lessons are one-on-one with each child and involve showing, not 
telling the child how to do the activity. 

  The child has the right to refuse a lesson when offered. 
  It is up to the teacher to keep the child’s attention on the activity by 

making it interesting and fun. 
  The child’s work is not right/wrong and is not corrected. How the 

child does the work tells the teacher about what should come next. 
  Lessons and work are not interrupted.  Disruptions can and should be 

interrupted. 
  The teacher shows the child in a particular way to make the lesson 

clear, precise, organized. The child does the work in his or her own 
way.  

  The child is set up for success by showing the child work that he/she 
is ready to learn. 



Sensorial work prepares for math 
Pink Tower: Aynsley, 3; Brown Stair: Cooper, 3 ½   



Red Rods prepare for Number Rods 

  Cooper, 3 ½  
  Red Rods involve 

differentiation in only 1 
dimension – length. 

  Child moves into math 
area after completing 
red rods. 

  Other Sensorial, 
Practical Life, Language 
work prepare the child 
for math. 



Math – Starts with 0 to 10 

  Number rods – counting (concrete) 
  Sandpaper numerals – learning numerals (symbolic) 
  Number rods and cards together (concrete & symbolic) 
  Spindle boxes – set of items together making up a 

number (symbolic & concrete) 
  Numerals & counters – seeing even & odd numbers 
  Memory game of numbers – each child picks out a 

number and retrieves that amount of something from the  
classroom 



Number Rods – Concrete 

  Oscar, 4 ¾  
  In the second period of 

a 3-period lesson for 
the numbers 7, 8, 9. 

  Teacher says: “Where 
is 7?” and child finds 
and counts it. 



Sandpaper Numerals - Symbolic  

  Sophie, 3 ¾  
  Sandpaper numerals – 

tracing the numerals to 
learn the symbols 

  Second period of a 
three-period lesson for 
8, 6, 2. 

  Teacher says “Where 
is 2?”.  Child finds and 
traces it. 



Number rods and cards together: association of concrete and symbolic. 

Teacher gives child a number and child finds rod, counts it and places card. 

Number rods and cards together: Anna 4 ½   



Exact numbers of spindles to fill each compartment. Child learns about zero – that 
it means “nothing”.  

Spindle boxes – building quantities: Celeste 4 ½  
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Working with even and odd numbers 

Numerals and counters: Celeste, 4 ¾   



Sensorial exercises for ages 4-6 
Knobless cylinders: Robin, 5 ¾ (left) 

Building the trinomial 
cube: Celeste, 4 ½  



Decimal system and beyond 

  Decimal system using beads 
  Decimal system using cards  
  Skip counting using the chains 
  Association and formation of 4-digit numbers using 

beads and cards 
  Four operations (+ － × ÷) using 4-digit numbers using 

beads and cards 
  Four operations with the Stamp Game 
  Abstract work: 4 operations with numbers only – this is 

the first time that the child checks and corrects work 



Decimal system: introducing unit, ten, hundred, thousand.  We count how many units 
are in a ten, tens in a hundred, hundreds in a thousand. 

Decimal system – concrete: Saskia, 5 ½  



Building 4-digit numbers: Teacher gives child card(s) and child 
gets quantity in beads. After child checks quantity, cards are 
combined to form the number (Below: 620 and 498) 



Skip Counting: Counting and ticketing the chains. Builds 
understanding of sequence, magnitude, multiplication. Robin, 5 ¾: 
9-squared chain; Gavin, 5 ½: 1000 chain.   



Child sets out the multiplicand three times (for a multiplier of 3), then pushes stamps 
together to find the product. The focus is on the process rather than the correct answer. 

Stamp Game: Multiplication: Georgia, 5 ½  



Addition using the Addition Strip Board 

  Carter, age 5 ½  
  Child reads equation, 

places the strip that 
represents each 
addend. 

  Sum is found at the 
end of the rightmost 
strip 

  Child checks own work 



Division with the Unit Division Board 

  Charlotte, age 6 
  Unit Division Board 
  Child allocates beads 

equally to each skittle 
– one for you, one for 
you… 

  The answer is what 
each one gets 



Children complete their work and then check the answers using a checking chart. 

Addition Chart: Charlotte, 5 ½ and Lauren, 9 



What do the children say? 
 

“Why is it so quiet here?” 
 

“At my other school, the teacher talks a lot and we sit. At 
Montessori, Teri doesn’t talk much and we do lots of work.” 
 

“I want to do it again.” 
 

 

Thanks to all of the parents at my school for giving me permission to use 
the photos and stories of the children at work. And thanks to the children, 
who are all wonderful in their own ways. 
teri@riverdalemontessori.ca   www.riverdalemontessori.ca 

 

 



Challenges for Montessori 

  Lack of regulation/standards of Montessori schools 
has led to a wide variation – caveat emptor! 

  Education of Montessori teachers is outside the 
university system – done in training centres. 

  Research is needed into how and why Montessori 
works – to find best practices. 

  Can best practices be incorporated into the 
mainstream curriculum? 


