Math Facts and Montessori

Sarah Kennedy-Berge

Math facts. Memorization. In a Montessori classroom, these might be overshadowed
or underemphasized because of all the attractive materials available on the shelves.
However, | often wonder where this idea stems from. The Montessori mathematics
curriculum is the perfect place to encourage fact memorization — but maybe justin a

different form than we are used to from our own traditional school experiences.

It is imprinted on my memory for all time how, in fourth grade, | had to stand in front
of the teacher and reel off my “times tables”, one sequence at a time. Behind him on
the wall was an A2 sized chart of all the names of the students going down the side,
and each number from 2 to 12 going across the top. Every time we successfully
memorized a sequence (of course, we all started with the 2 times) we would get a
star by our name. The utter humiliation and competition that took over the
classroom is something | can never forget. (One of the many factors that made me
think, “I’'m going to be a better teacher when | grow up!”)

No child should feel that kind of pressure and anxiety for learning of any kind,

especially mathematics.

Now take a look around your Montessori classroom and feel the call from the
colorful materials on the shelves. Who isn’t compelled to pick one up and use it,

repeatedly, just for the inner joy and feeling of mastery?

Mathematics should be presented in a natural and exciting way, one that encourages
children to explore and challenge themselves. And practicing mathematics skills
should be no different than the initial discovery. It is a human drive to practice a skill

in order to become fluent.



In a study published in Educational Evaluation and Policy Analysis in 2015, Morgan,
Farkas and Maczuga identified exactly this. In defining teacher-directed instruction,
they explained, “Teachers initially demonstrate specific procedures for solving
problems, and then provide students with repeated opportunities (e.g., worksheets,
routine practice and drills) to independently practice these procedures.” This sounds
rather familiar to a Montessori guide. We demonstrate the materials, provide the
students with structure and freedom to choose activities to practice the new skill.
The key to success here is to give sufficient varied materials and activities (these
“repeated opportunities”) in order for each student to be able to find the best way
for his own learning. The researchers continue on to say, “Teacher-directed practices
should help students increase their procedural fluency in applying explicitly taught
and repeatedly practiced sets of procedures to solve mathematics problems, which
should result in more effective use of higher order thinking and problem-solving

skills.”

It is important to note here that the researchers also discuss the effectiveness of
student-directed learning, which is also fully supported and encouraged in a

Montessori environment.

The Montessori mathematics materials do so much more than teach the subject of
mathematics. There is a much deeper level of intellectual development, of logic and

reasoning, of abstraction.

That being said, let’s have a look at some of the Montessori materials that can be
used for practicing mathematics skills, from a purely “memorization of facts” point of
view. This week we are focusing on multiplication, and for that we have a full and

varied selection.



Bead Cabinet (bead chains)

The colorful bead chains are being used from preschool age and skip counting is a
fun and popular activity for children in elementary school as well. Repeated use
helps with fluency of multiples, as well as leading to connections between other
chains. In addition, fluency with these chains leads to smooth transition into

understanding squaring and cubing.
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Multiplication Finger boards

These materials are perfect for practice with multiplication tables. These can be used
with random multiplication facts to find the answer and fill it in on the blank board or
to quickly find the answer on the control board. In this series, children also discover

the commutative property in multiplication.

6 9 1211518 |21 | 24| 27 | 30 L] 9

8 | 12|16 |20 | 24| 28| 32|36 |40 8 12|16

10| 15|20| 25|30 | 35|40 | 45|50 10| 15|20 |25

12118 24| 30| 36| 42|48 |5k |60 12| 18|24 |30 36

14 | 21| 28| 35|42 |49 |56|63| 70 14| 21| 28| 35|42 |49

16 | 24| 32 | LO [ 48 | 56 | 64 | 72 | 80 16| 24 | 32 | 4O | 48 | 56 | &4

I8 | 27 | 36 | U5 [ 54 | 63 | 72 | 81 | 90 18|27 | 36 | 45| 54 | 63 | 72 | 8]

20 | 30 | LO | 50 [ 60 | 70 | 8O | 90 | 100 20 | 30 | kO | 50 | 60 | 70 | 80 | 90 | 100

Multiplication memorization boards
These are similar to the finger boards, but here the child sees the full problem

written out and the child can see “the facts”. It’s yet another material for working



with the same concept. And as with the finger boards, the child can work to discover

the commutative property in multiplication.

Ix1=1 2x1=2 3xl=3 bxl=L 5x1=5 6xl=6 Fxl=7 8xl=8 9x1=9

I x2=2 2x2=14 3x2=6 Lx2=8 5x2=10 6x2=12 Fx2=1I4 8x2=16 9x2=18

I x3=3 2x3=6 3x3=9 bx3=12 5x3=15 6x3=18 Fx3=2l 8x3=24 9x3=27

I xb=14 2x4=8 Ixb=12 bxlb=16 S5xb=20 6 x b =24 Fxbh=28 8xl=32 9xl=36

I x5=5 2x5=10 3x5=15 bx5=20 5x5=25 6x5=30 Fx5=35 8x5=L0 9x5=14L5

lx6=6 2x6=12 3x6=18 bx6é=24 5x6=30 6x6=236 Fxé==42 8x6=L8 9x6=>5k

IxF=7% | 2xF=14 | 3xF=21 | 4xF=28 | 5x#=35 | 6xF=42 | FxF=49 | 8xF=56 | 9x7#=63

I x8=8 2x8=16 3x8=24 bx8=32 5x8=40 6x8=048 Fx8=056 8x8=06L 9x8=72

Ix9=9 2x9=18 3x9=27 bx9=236 5x9=1L5 6 x9 =54 Fx9=063 8x9=72 9x9=38l

Ixl=1

Il x2=2 2x2=4

Ix3=3 2x3=6 3x3=9

I xb=k 2xL=8 3xb=12 bxb=16

I x5=5 2x5=10 3x5=15 b x5=20 5x5=25

Ix6=6 2x6=12 3x6=18 bxé=24 5x6=30 6x6=36

I x#=7 2x?= 14 3x7=21 bx7=28 5x7=35 6x?=042 FxF=49

I x8=8 2x8=16 3x8=24 b x8=32 5x8=L0 6x8=0L8 7x8=256 8 x 8 =6l

Ix9=9 2x9=18 3x9=27 Lx9=36 5x9=u5 6 x9 =54 Fx9=63 8x9 =72 9x9=28I

Multiplication bead board
This is such an amazingly visual and concrete material for working with multiplication
tables. The repetition of the multiplicand and the movement of the multiplier give an

emphasis on what multiplication really is.
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And let’s not forget worksheets with quick math facts to practice fluency (older
children love competing against themselves to break their record of how many they
can complete in 5 minutes!) Blank tables for the children to fill in and create their

own books give yet another layer of repetition and fluency.

So, what can we Montessori guides learn from this? We must continue to give
objective demonstrations while providing structure and opportunities for practice
that engages the students while they grow more fluent, and importantly more

confident in these skills.
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