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INDIA WE HAVE A PROBLEIVI

Many Hate or Fear Your Maths

What happened?



India and China used to
lead the world in

mathematics

and be the world’s
leading economies.
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Printed from

THE TIMES OF INDIA

Indian students rank 2nd last in global test

TNN | Jan 15, 2012, 02.24 AM IST

MUMBAI: Across the world, India is seen as an education powerhouse —
based largely on the reputation of a few islands of academic excellence
such as the IlITs. But scratch the glossy surface of our education system
and the picture turns seriously bleak.

Fifteen-year-old Indians who were put, for the first time, on a global stage
stood second to last, only beating Kyrgyzstan when tested on their
reading, math and science abilities.

India ranked second last among the 73 countries that participated in the
Programme for International Student Assessment (PISA), conducted
School students celebrate after checking their CBSE results. A global annua”Y to evaluate education SyStemS worldwide by the OECD

survey has found that the average 15-vea... Read More

(Organisation for Economic Co-operation and Development) Secretariat.

The survey is based on two-hour tests that half a million students are put
through.

Tamil Nadu and Himachal, showpieces of India’s education and development, fared miserably at the Programme for
International Student Asssment, conducted by the Organisation for Economic Co-operation and Development Secretariat.

In math, considered India’s strong point, they finished second and third to last, beating only Kyrgyzstan



PISA Mathematics Survey?

(Programme for International Student Assessment)

In Tamil Nadu and Himachal Pradesh 15% and 12% of
students are ready to use mathematics in ways that are
considered fundamental for their future development.

© 20191J.). Crabtree | www.podometic.in 8
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PISA Mathematics Survey?

(Programme for International Student Assessment)

In Tamil Nadu and Himachal Pradesh 15% and 12% of
students are ready to use mathematics in ways that are
considered fundamental for their future development.

The OECD average is 75%.
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PISA Science Survey?

In Tamil Nadu and Himachal Pradesh 16% and 11% of
students are proficient in science ... to participate actively
in life situations related to science and technology.

© 20191J.). Crabtree | www.podometic.in 10
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PISA Science Survey?

In Tamil Nadu and Himachal Pradesh 16% and 11% of
students are proficient in science ... to participate actively
in life situations related to science and technology.

The OECD average is 82%.
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Tae Econxomic TIMES
Blogs

Home Blogs |

News » Blogs » India Blogs » PISA: China tops. India has fled the race

PISA: China tops. India has fled the race

Malini Goyal The Roving Eye

PISA (Programme for International Student Assessment) scores are just in. China is on top.
Asian countries dominate from China to South Korea, Japan, South Korea, Taiwan and
Macau. The US lags. The UK does slightly better. Scandinavian countries, on top for a long
time, have been slipping.

So where is India? No where. In 2009 study, India ranked 73 out of 74 nations. So to avoid
embarrassment, the Indian government decided that it will not participate in the latest
study. Weirdly, the Indian government has cited the disconnect between the testing
parameters and what our children are taught in school as the reason not to participate.




Share of Global GDP Year 1 - 2003
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Notes on my mission to rebuild

elementary maths from zero.

Jonathan J. Crabtree: Srijan Foundation Talk
www.podometic.in

Indian National Trust for Art and Cultural Heritage INTACH
New Delhi India, 14th December 2019
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explanation of maths was
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Maths? It’s all in the

JONATHAN throws away his calculator and uses brain powers to solve
even the hardest of equations.

IF you were asked what day it was “I hope to change the way the West-
on July 24, 1706, what would you ern world teaches maths,” Jonathon
sav? said
, ‘ Jonathon will be holding two classes
lation he &t the Park Orchards Community
Centre
Th

Airst is Memory Unlimited. which

“1 hope to change the way the West-
ern world teaches maths.” Jonathon
said.




S changed.

- Jong man"
the whole
changed.

“We m
Roman nu
Hindu-Arz
and now i
new systen
said. “The
reason is t
been hated
centuries.

raptree’s counting on a new number system

~  JONATHAN Crabtree simple improvement ina “What I am doing is a vertical axis because it
-~ would like to see the way product overdue by overa summarising all the maths reflects the world in which
- children learn maths thousand years.” number theory up until children live.
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Seaholme man 'S dogged determination

ECUCATION

Fi l. g B B @ Search [_‘«

LYING on his back in hospital with a smashed spine

and facing the prospect of never walking again,
Jonathan Crabtree made an unusual promise to a God
he didnt believe in at the time.

"Let me walk and have children, and I will change the
way the world does maths,” Mr Crabtree said.

Twenty-five years later the Seaholme resident is
walking, has children and is on his way to keeping his

"

promise with the help of Podo the Super Puppy.

Mr Crabtree was badly hurt in a “‘ﬂtnr':','»:le accdent at
mo

nths in hospital, which gave him t

to ponder what seemed a3 bleak future.

Jonathan Crabtres with Super Puppy Podo have a new

metrhad far fearhina mathe +a Ahildren Pichirae: DAVID SMTTH
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THE LOST LOGIC OF ELEMENTARY
MATHEMATICS AND THE HABERDASHER
WHO KIDNAPPED KAIZEN

Jonathan Crabtree Download the paper @ www.bit.ly/LostLogicOfMath

www.jonathancrabtree.com | Mathematics Historian

Euclid’s multiplication definition from Elements, (c. 300 BCE), continues to shape mathematics
education today. Yet, upon translation into English in 1570 a ‘bug’ was created that slowly evolved
into a ‘virus'. Input two numbers into Euclid’s step-by-step definition and it outputs an error. Our
multiplication definition, thought to be Euclid’s, is in fact that of London haberdasher, Henry
Billingsley who in effect kidnapped kaizen, the process of continuous improvement. With our
centuries-old multiplication definition revealed to be false, further curricular and pedagogical
research will be required. In accordance with the Scientific Method, the Elements of western
mathematics education must now be rebuilt upon firmer foundations.



http://bit.ly/LostLogicOfMath
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| must travel to find out if there is demand for India’s
original and true foundations of mathematics.
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Please take a minute to sign the online petition for Bharatan Maths in India’s primary classrooms @



http://www.change.org/Brahmagupta
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“It Is better to know nothing
than to know what isn't true”



Josh Billings 1874

American Humourist



“It Is better to know nothing
than to know what isn’'t true”



Arithmetic?

Basic Operations (+, —, X, +) on



Arithmetic?
Basic Operations (+, —, X, +) on

e =3 =2 -1 0 +1 +2 +3 ...



Obviously India’s ancient
Integer logic got to us today.



But how?



What FACTS do we know?




What FACTS do we know?

India’s definition of zero as a number and Integer
arithmetic was embraced by the Arabic world



What FACTS do we know?

Al-Khwarizmi wrote a book on Hindu Integer
arithmetic which featured Brahmagupta’'s ancient
laws of sign for negatives and positives



What FACTS do we know?

Based on what he learned from the Indians,
al-Khwarizmi then wrote a book on algebra



What FACTS do we know?

From the Arabic world, India’s mathematical
foundations made their way to North Africa where
Leonardo Pisano (AKA Fibonacci) mastered them



What FACTS do we know?

Leonardo Pisano then documented India’s
mathematical foundations involving Brahmagupta's
definition of zero as a number



What FACTS do we know?

Thus, Europe came to understand Indian arithmetic



The Transm:ss:on of Indla s Integer Arlthmetlc
Indla T T T e -
7th century

3 & P "
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The Transm:ss:on of Indla s Integer Arlthmetlc
Indla "._(-I'-_'-“gj'_._-Arablc World PO
7th century L 9“1 century
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The Transm:ss:on of Indla s Integer Arlthmetlc
Indla R '._ ',.'_".-Arablc World Europe
7th century s 9“1 century L 13th century
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What FACTS do we know?

Zero Is defined as n—n



What FACTS do we know?

Negative numbers are less than zero



What FACTS do we know?

Negative seven is less than negative four —7 <-4



What FACTS do we know?

Every basic arithmetical operation (+, —, %, +) on the
Integers is understood and has been for centuries



What FACTS do we know?

Euclid in his book Elements defined multiplication
as repeated addition



What FACTS do we know?

ab Is thus defined as a added to itself b times



What FACTS do we know?

av is thus defined as a into itself b times



So, If that is arithmetic...

www.podometic.in



So, If that is arithmetic...

Jonathan J Crabtree

www.podometic.in



So, If that is arithmetic...

Jonathan J Crabtree

WELCOMES YOU
ON A JOURNEY

www.podometic.in



From the Death of Arithmetic




From the Death of Arithmetic

To the Birth of Podometic




“It Is better to know nothing
than to know what isn't true”



What we know about
arithmetic isn‘t true!




What we know about
arithmetic isn't true!

Every previous
FACT I1s FALSE




What we know about
arithmetic isn‘t true!

Every previous
FACT I1s FALSE

Everyone is entitled to their own opinion, yet not to their own facts.




Let arithmetic die and
be reborn from ZERO)!



Let arithmetic die and
be reborn from ZERO)!

Extraordinary claims
require
extraordinary evidence



Let arithmetic die and
be reborn from ZERO)!

Extraordinary claims
require
extraordinary evidence &




Extraordinary Claims

*India’s definition of ZERO never made it to
either the ancient Arabic world or Europe.

© 20191J.). Crabtree | www.podometic.in
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Extraordinary Claims

*In the Arabic world, India’'s ZERO only
came to exist as a placeholder, not as the
power tool to solve simple problems like
*3 minus *4, or =2 minus —4, or 4 minus *2

© 20191J.). Crabtree | www.podometic.in 63



Extraordinary Claims

© 20191J.). Crabtree | www.podometic.in
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Extraordinary Claims

Extraordinary Evidence...
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REPRINT FROM THE PANDIT.

For this talk, ST TRt

. WAL TATNTAITH |
Brahmagupta,s | ﬂmmammﬁr:sﬁ:‘a—ugwﬁrﬁa:t

AgARATEIIgIERfgafaFagas-

‘Laws of Positives Feome s
| N e g atlveS an d | BRA HMASPHIEDASIDDHANTA

DHYANAGRAHOPADESADHYAYA,

/Zero have been et

EDITED WITH HIS OWN COMMENTARY

fre S h | y a ﬂ a I yS e d . MAHKMAHOPKDHYKYAB;UDHKKARA DVIVEDIY,

—

Professor, Queen’s College, Benares.

Images courtesy of '
the British Library. TR B

1902.
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Please take a minute to sign the online petition for Bharatan Maths in India’s primary classrooms

www.change.org/Brahmagupta

Brahmagupta’s 3
Addition Laws
AL

(sankalana)
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-
positive plus positive Is positive
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negative plus negative Is negative
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JI <.

positive plus negative is the difference
between the positive and the negative

© 2019J.). Crabtree | www.podometic.in



q@H

when positive and negative
are equal the sum 1s...

LERO
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when positive and negative
are equal the sum 1s...

ZERO
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Alo part1

FOTHA T UG

positive plus zero Is positive



negative plus zero Is negative



zero plus zero Is zero



A5
RUHA] T UTHOEEYLA

~ positive plus zero Is positive
negative plus zero Is negative
zero plus zero Is zero
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Brahmagupta’s 5 Addition Laws

RL1 positive plus positive is positive

AL2 negative plus negative is negative

A13 positive plus negative is the difference between the

positive and negative
ALA when positive and negative are equal the sum is zero

positive plus zero Is positive
n|,5 negative plus zero Is negative
Zero plus zero Is zero

© 20191J.). Crabtree | www.podometic.in



Brahmagupta’s 5 Addition Laws

RL1 positive plus positive is positive




Brahmagupta’s 5 Addition Laws

Al1 positive plus positive is positive Understood in Arabic world




Al-Khwarizmi (¢. 780-850)

| had seen that the Indians had set
up 9 symbols in their universal
system of numbering...




Al-Khwarizmi (¢c. 780-850)
9 symbols

every number is put together
above one

Al-Khwarizmi did not
mention zero




Al-Khwarizmi (¢. 780-850)

one
is outside number

Al-Khwarizmi did not
mention zero and did not
consider one a number.




Al-Uqlidisi considered
* zero a placeholder,
not a number.

Al-Uqglidisi (c. 920-980)



Al-Uqglidisi (c. 920-980)

Why are the Hindi letters nine

So much for the nine
letters.

X § . ‘ o ) L zero the aim is only to occupy the place
Al-UC]lIdISI considered We multiply the letter by zero

* zero an empty place- to occupy
the place tell that there is a place and that it is empty.
holder, not a number.



| 5 ; 200 years after Brahmagupta,
v al-Khwarizm1 did not accept 1 as a
number. Zero as a number? Never!

© 20191J.). Crabtree | www.podometic.in 89



300 years after Brahmagupta,
al-Uglidist accepted India’s ZERO as a
placeholder, yet not a number. Why?

© 20191J.). Crabtree | www.podometic.in 90



Al-Uqglidisi means ‘the Euclidist’. He
was known for his skill in studying
the Greek geometry of Euclid and
translating it into Arabic.

© 20191J.). Crabtree | www.podometic.in 91



Around 300 BCE, Euclid defined ‘number’ as a
multitude of units. So Euclid’s definition of
number came before 0 and 1 were numbers.

© 20191J.). Crabtree | www.podometic.in 92



India defined zero as the sum of opposing
negative and positive numbers / quantities
with the same multitude or magnitude.

© 20191J.). Crabtree | www.podometic.in 93



If Arabic and European writers in medieval
times really understood India’s zero, where
are all the negative numbers in their writings?

© 20191J.). Crabtree | www.podometic.in 94



“I have read a few dozen medieval Arabic books on arithmetic
and algebra, and there is no hint of negative numbers in any
of them. Zero, too, was not regarded to be a number, but was
merely the place holder for an empty place in the
representation of a number in Arabic (Indian) notation.”

By email courtesy of Dr. Jeffrey Oaks, Professor of Mathematics
Medieval Arabic algebra and the mathematics of Greece and medieval Europe UINDY
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“I have read a few dozen medieval Arabic books on arithmetic
and algebra, and there is no hint of negative numbers in any
of them. Zero, too, was not regarded to be a number, but was
merely the place holder for an empty place in the
representation of a number in Arabic (Indian) notation.”

“All numbers in Arabic arithmetic were positive. No Arabic
author to my knowledge ever even contemplated the existence
of negative numbers.”

By email courtesy of Dr. Jeffrey Oaks, Professor of Mathematics
Medieval Arabic algebra and the mathematics of Greece and medieval Europe UINDY
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The maths MYTHS we know

India’s definition of zero as a number and Integer
arithmetic was [NOT] embraced by the Arabic world



The maths MYTHS we know

Al-Khwarizmi wrote a book on Hindu Integer
arithmetic which [DID NOT] feature Brahmagupta's
ancient laws of sign for negatives and positives



The maths MYTHS we know

Based on what he learned from the Indians,
al-Khwarizmi then wrote a book on algebra [NO]



The maths MYTHS we know

Comparing al-Khwarizmr's approach to Brahmagupta's,



The maths MYTHS we know

“Once again al-Khwarizmi differs from Brahmagupta,
this time In not employing any abbreviation. Also he
avoids using “negative” numbers or simply a [larger]
number subtracted from a smaller one, or from zero,
whereas Brahmagupta, like other Indian mathematicians
before him, does not hesitate to make use of such
[negative] numbers.”



The maths MYTHS we know

“It is difficult to imagine that al-Khwarizmt, if he had read
this chapter [i.e. chapter 18 of Brahmagupta's Brahma
Sphutasiddhanta] would not have been able to profit by
it, even if only to shorten the presentation of his work.”



The maths MYTHS we know

“The style of the mathematical reasoning that is at work
In al-Khwarizmi's algebra has nothing to do with what
we encounter in the work of his (Indian) predecessors.”



628 CE
Brahmagupta
had everything
we need today!
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628 CE
Brahmagupta
had everything
we need today!

830 CE
Al-Khwarizmi
did not have 1
as a humber.
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628 CE
Brahmagupta
had everything
we need today!

830 CE
Al-Khwarizmi
did not have 1
as a humber.
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950 CE
Al-Uglidist
only had O as
a placeholder
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830CE 950 CE
628 CE Al-Khwarizmi Al-Uqlidist
Brahmagupta did not have 1 only had 0 as
) ber. lacehold
had everything SRS ApAceneRe

we need today!

Leonardo Pisano
1170 — 1250

Leonardo Pisano - "

© 2019 ). ). Crabtree | www.jonathancrabtree.com



628 CE 830CE P 050 CE
- Al-Khwarizmi 2, @ Al-Uglidist
Brahmagupta " "W didnothave 1 KU ¢ St only had 0 as
. . 8 as a number. a placeholder

had everything
we need today!

| am Leonardo Pisano. | am the
man most responsible for

introducing India’s arithmetic
iInto Europe in the 13t Century
via my book Liber Abaci.

Leonardo Pisano = =

P
Fe-e

© 2019 J.J. Crabtree | www.podometic.in
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SR 830CE
& W Al-Khwarizmi
. = \& did not have 1
. W8 as a number.

628 CE
Brahmagupta
had everything
we need today!

7ol 950 CE

7/ 072l Al-UqglidisT
WIE < B VAESER
a placeholder

As | got my Indian info via
Arabic traders, | did NOT get to

learn about India’s definition of
Zero as a number or the rules of
positive and negatives.

Leonardo Pisano = =
© 2019 J. ). Crabtree | www.podometic.in ¥ SR 0
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628 CE S 880CE Pl 950 CE
2 W Al-Khwarizmi /0Pl Al-UqlidisT
Brahmagupta \ " @ didnothave 1 R/ Sill only had 0 as

. W8 as a number. a placeholder

had everything
we need today!

As | got my Indian info via
Arabic traders, | did NOT get to

learn about India’s definition of
Zzero as a number or the rules of
positive and negatives. \Whoops!

Leonardo Pisano = =
© 2019 J. ). Crabtree | www.podometic.in ¥ SR 0
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Yet | never knew about your zero definition Mr
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In 1478 the first book printed
on maths
sald numbers start at 2.

So much for 0 and 1 which is
all your computer needs!

Download this presentation free from
www.j.mp/Maths4Modi
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In 16t Century England
people used Roman
Numerals and there was
no Roman Numeral for O.
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The maths at the time
was based on Ancient
Greek maths which did
not have zero, one or
negative numbers.

Copyright © 2019 Jonathan J. Crabtree All Rights Reserved



Copyright © 2019
All Rights Reserved
Jonathan J. Crabtree

The false idea negative quantities are
less than zero (rather than opposite in
nature to positive quantities) emerged
In Michael Stiefel's

of 1544 in a section titled
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Michael Stiefel said negative
numbers were below zero
which 1s below nothing

and negative
numbers were absurd
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To make sense of numbers that
count or measure negative
guantities, (i.e. negative numbers)
all we need to do Is drop the
nonsense notion that negative
guantities are 'less than zero'.
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Then negative numbers
simply count or measure
opposite guantities or
forces, which are always
greater than zero!
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Perhaps you might recall
Newton's Third Law which
states for every action there
IS an equal and opposite
reaction. Bingo!
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Newton's Laws of Motion
are consistent with
Brahmagupta's laws of
guantitative mathematics,
which are also consistent
with quantum physics.
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Think about Iit... 3 negative
electrons and 3 positive
positrons are equal and
opposite and cancel each
other out to sum to zero.
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As maths books got published in the
English language,

they were exported to
England’s settlements and colonies
(e.g. New England became America).
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So as the English language
spread, so too did major

misunderstandings of India’s
mathematical foundations!
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In 628 Brahmagupta gave
solutions to equations we'd
write today as x? - 92y2 = 1 and
ax?+ bx +c =0.
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However, the first person to
say 1 was a number In the
West was Simon Stevin In
1585, almost 1000 years after
Brahmaguptal
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So, where Is

zero today?
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The evidence Is overwhelming
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Mathematical Foundations?

TRUE! FALSE!




JJC ASSESSMENT OF THE WORLD’S

PEDAGOGICAL EVOLUTION (628 to Now)

12 + 74
12 - 74
12 x 74
12 + 74

12 + 4 12 + 4 12 + 4
12 - 4 12 - 74 12 - 4
12 x 4 12 x 4 12 x 4
12 + 4 12 + 4 “12 = 4

PASS FAIL Absent



Podometic set to replace Arithmetic Dec. 2020
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Podometic set to replace Arithmetic Dec. 2020

with Free maths eBooks for every Indian child

12 + "4
12 - 74
12 % 4
12 + 74

12 + 4 12 + 4 12 + 4
"2 = 4 M2 =" 2. =Y
12 x T4 | 12 x "4 | 12 x 4
12 + 74 12 + 74 12 + 4

PASS FAIL Absent




Hey kids, play with me
and I'll make maths fun

fast and free to learn!

Copyright © 2019 Jonathan J. Crabtree All Rights Reserved



From Class 1 on, it all
connects with the laws of
physics as well!

Copyright © 2019 Jonathan J. Crabtree All Rights Reserved



Separate, or
altogether, all my

bricks and holes
give me zero!

Copyright © 2019 Jonathan Crabtree All Rights Reserved




I’'m Podo the Puppy.
All my maths adventures

are being brought to life by ~
AFX Animation In Kolkata.
www.afxanimation.com

Copyright © 2019 Jonathan J. Crabtree All Rights Reserved



The hard work has been done!
India can update its

maths and prosper

or let this major maths
education advantage pass by.
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Big Problems
Demand We
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BURIED among the hundreds of everyday ematls in

Jonathan Urabtree’s isbox are o few worth keeping
Rephies rom Nelson Mandela, Bishop Desmond
Tuty, the Dala Lama, even Muhammad Al are
quickly printed out and punt aside for safe keeping
i) hey are 4 femaieder Of the pos et behind the writ-
len word: thad ordinary peopde can make a di ffesence.
I haven't got one from the President of the

United States o the Pope yet”
1 2ot there soon

“The emuils are nol really that impociant — 17
much more about the deas.

Sosathan SHYS. ‘Bt

Brain power: Jonathan Crabtree has endless ideas for making the world a bctfar

place.

truck frying o beat o red lighe 25 vears ago nearly
left him dead on the road after col lsding with his
mloCycle

Lying motsonless on the Hnuml Jonathan could
only remember the horizon gpinning around &s if he
were i 3 plane godsg down

Consequently, the driver bost hlb Ihcl;.s- bn J‘c

o B o i 4 -~ & B3

B o0 N e -h - o Rl ——

Picture: Tommy Ritchie s

despite no formal qualifications, took up teaching
msathematics from home.

“l setually failed maths™
Throwing away the

he hughs

glassroom  lext books,

Jomathan taught Kids to imagine algebra by closing
thesr eyes and listening to fairytales.

s uricvwes 2 ttherritiess wv A saterwlin Firvt <rerr el
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A Seed to a View by Jonathan J. Crabtree \ gﬁ )
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!
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So make your life count with love as your measure
Then kids will climb trees with views they will treasure.



Thank you!

Please take a minute to sign the online petition for Bharatan Maths in India’s primary classrooms @



http://www.change.org/Brahmagupta

Thank you!

It You Care
Please Share

www.].mp/Maths4Mod|



inank You::
Please email me your feedback
f:}:}sJJ,Jr‘ (@podo.in

Jonathan J. Crabtree

Elementary Mathematics Historian

www.podometic.in
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