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How India’s ZERO concept 
never made it to the West
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Why primary teachers should 
switch from arithmoi to arithmos
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How to reveal 2 – 5
to seven year-olds



Everyone knew…

The universe was 
expanding

Yet gravity slowed this 
expansion



Eventually the universe 
would contract under the 

force of gravity

And the universe would 
end in a ‘big crunch’



Yet three astronomers 
had a problem.  

Their data said the 
expansion of the universe 

was speeding up!





Adam Riess        Saul Perlmutter      Brian Schmidt

By believing their eyes…



Adam Riess        Saul Perlmutter      Brian Schmidt

Nobel Prizes for the discovery of the accelerating expansion of 
the Universe through observations of distant supernovae



The Art of Calculation in Four 

Books. Cuthbert Tonstall 1522



Elementary math 

pedagogies have 

been 

DISCONNECTED 

from science 

since 1522

The Art of Calculation in Four 

Books. Cuthbert Tonstall 1522



TO UNDERSTAND
THE FOUNDATIONS
OF PRIMARY LEVEL 

MATHEMATICS

Seeing is believing!



I’ve been rebuilding 
elementary maths 
foundations from 
ZERO since 1983.





How Science Simplifies and Supercharges
Primary Level Mathematics

Learning and Teaching

www.podometic.in/aamt-talk



Science
has units of quantity so let 

Mathematics
also have units of quantity



In Our Closed System
We Began With Zero Cubes 

on Ocean Level Zero



Either 1m3 liquid OR 1m3 solid 

can be considered a primary 

unit of count or measure

THE 
EQUAL & OPPOSITE

QUANTITIES
SUM TO ZERO



Then we Added Solid 
Cubes to Ocean Level Zero



Did the Ocean Rise or Fall?



Neither!
Because Every Action has an 
Equal and Opposite Reaction



Here we added a solid cube 

Neither!
Because Every Action has an 
Equal and Opposite Reaction



Here we added a solid cube 

Here we subtracted a solid cube 

Neither!
Because Every Action has an 
Equal and Opposite Reaction



Here we subtracted a liquid cube  

Neither!
Because Every Action has an 
Equal and Opposite Reaction



Here we subtracted a liquid cube  

Here we added a liquid cube 

Neither!
Because Every Action has an 
Equal and Opposite Reaction



NEWTON’S THIRD LAW
Every action operation has an 
equal and opposite reaction

operation



ZERO HAS BEEN
SYMMETRICALLY SPLIT INTO 

EQUAL & OPPOSITE
QUANTITIES



THE 
EQUAL & OPPOSITE

QUANTITIES
SUM TO ZERO



THE 
EQUAL & OPPOSITE

QUANTITIES
SUM TO ZERO



If liquid is ‘positive’ then solid is 

‘negative’ as they cancel each 

other out in our closed system.

THE 
EQUAL & OPPOSITE

QUANTITIES
SUM TO ZERO



Vice-versa, 

if liquid is ‘negative’ 

then solid is ‘positive’.

THE 
EQUAL & OPPOSITE

QUANTITIES
SUM TO ZERO



Let SOLID CUBES be positive and 

LIQUID CUBES

be negative.

THE 
EQUAL & OPPOSITE

QUANTITIES
SUM TO ZERO



Neither Negative Cubes nor Positive Cubes 

are Less than Zero.

In our closed system they have 

equal yet opposite properties.



Neither Negative Cubes nor Positive Cubes 

are Less than Zero.

In our closed system they have 

equal yet opposing properties.



Liu Hui, China 263 CE
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Numbers count/measure 
quantities and actions

Our universe is made of 
matter and energy

(masses and forces)



Numbers count/measure 
quantities and actions

Our universe is made of 
matter and energy

(masses and forces)



The least quantity of matter 
or energy you can have is zero.

Therefore, negative numbers 
cannot represent quantities of 

matter or energy less than zero. 



The least quantity of matter 
or energy you can have is zero.

Therefore, negative numbers 
cannot represent quantities of 

matter or energy less than zero. 



You cannot have a negative 
number of actions.

The least number of actions 
you can have is zero.



You cannot have a negative 
number of actions.

The least number of actions 
you can have is zero.



Integral multipliers cannot
be less than zero!



Integral multipliers cannot
be less than zero!

Let Liquid Cubes or Holes be Negative…



–a × +b =
–a added to 

zero b times

52



–a × +b =
–a added to 

zero b times

53

–3 × +2 =
–3 added to 

zero 2 times



–a × +b =
–a added to 

zero b times

54

–3 × +2 =
–3 added to 

zero 2 times

0 +  –3 +  –3



–a × +b =
–a added to 

zero b times

55

–3 × +2 =
–3 added to 

zero 2 times

0 +  –3 +  –3
Ocean Level Zero plus 6 holes 

or 6 liquid cubes



–a × –b =
–a subtracted from 

zero b times

5656



–a × –b =
–a subtracted from 

zero b times

57

–3 × –2 =
–3 subtracted from 

zero 2 times

57



–a × –b =
–a subtracted from 

zero b times

58

–3 × –2 =
–3 subtracted from 

zero 2 times

58

0 – –3 – –3



–a × –b =
–a subtracted from 

zero b times

59

–3 × –2 =
–3 subtracted from 

zero 2 times

59

Ocean Level Zero minus 6 

holes or 6 liquid cubes

0 – –3 – –3



OCEAN LEVEL ZERO

(10 bricks and 10 holes)



Zero minus 6 holes or 
6 liquid cubes



Zero minus 6 holes or 
6 liquid cubes



Zero minus 6 holes or 
6 liquid cubes ⇒ 6 solid cubes



0  – ⁻6  =  ⁺6

















–a × –b =
–a subtracted from 

zero b times

72

–1 × –1 =
–1 subtracted from 

zero 1 times

72



–a × –b =
–a subtracted from 

zero b times

73

–1 × –1 =
–1 subtracted from 

zero 1 times

73

– +



–a × –b =
–a subtracted from 

zero b times

74

–1 × –1 =
–1 subtracted from 

zero 1 times = +1

74

+



–a × –b =
–a subtracted from 

zero b times

75

–1 × –1 =
–1 subtracted from 

zero 1 times = +1

75

+
–1 × –1 = +1 is a 

consequence of

the definition of                zero



“To say we define –1 × –1 = +1 to 

preserve the distributive property of 

multiplication is inane. 

There are no negative terms in 

(a – b)(c – d), just positive terms 

subtracted.”



“To say we define –1 × –1 = +1 to 

preserve the distributive property of 

multiplication is inane. 

There are no negative terms in 

(a – b)(c – d), just positive terms 

being subtracted.”



REALITY CHECK!
+12  - –4

• 12 positives minus 4 negatives is impossible 



REALITY CHECK!
+12  - –4

• 12 positives minus 4 negatives is impossible.

•We don’t have any negatives to subtract!



REALITY CHECK!
+12  - –4

• 12 positives minus 4 negatives is impossible.

•We don’t have any negatives to subtract!

• So, we add the identity element 0 as +4 + –4



REALITY CHECK!
+12  - –4

• 12 positives minus 4 negatives is impossible

•We don’t have any negatives to subtract!

• So, we add the identity element 0 as +4 + –4 

• Therefore, +12 + +4 + –4 – –4 = +16  
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Adding ZERO is a 

simple power tool  



Podo the Puppy has
two Bricks for Sale

BRICKS FOR SALE! 
BUY YOUR BRICKS!

How to reveal 2 – 5 to seven year-olds.



I WANT FIVE 
BRICKS PLEASE

How to reveal 2 – 5 to seven year-olds.



I DON’T HAVE 
ENOUGH BRICKS!

How to reveal 2 – 5 to seven year-olds.



PLEASE COME
BACK LATER

How to reveal 2 – 5 to seven year-olds.



OK.

How to reveal 2 – 5 to seven year-olds.



I HAVE TO
ADD ZERO

How to reveal 2 – 5 to seven year-olds.



In India Children Play the Happy Harappan 
Positive Brick and Negative Hole Game!

3 BRICKS
3 HOLES



In India Children Play the Happy Harappan 
Positive Brick and Negative Hole Game!

HOLES 
FOR SALE!



In India Children Play the Happy Harappan 
Positive Brick and Negative Hole Game!





















For every operation there’s an 

equal and opposite operation



















NOTE: Somewhere 

else, two were added.





1 SUBTRACTED

1 ADDED







































Thank You for 

Watching!

Jonathan J. Crabtree

www.podometic.in

www.jonathancrabtree.com


