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The problem solving we 

are taught today was 

designed in the year 1202



When Leonardo of Pisa…

Leonardo of Pisa (c.1170-1250)



Published this book
Liber abbaci
The Book of Calculation



Born in Pisa





When Pisa 

was a great 

trading city



Leonardo joined his 

father, a “public official” 

and trader in Algeria



Where he was tutored in 

Arabic arithmetic and algebra

The Compendious Book on Calculation by 

Completion and Balancing 

al Khwarizmi



Both academic 

subjects…

Scholars at an Abbasid library, Baghdad (1237)



…not used by 

medieval merchants



Who computed 

in Roman math

on an abacus



Good 

enough for 

the 

Roman 

Empire

“None of the cities should be allowed to 

have its own separate coinage or a 

system of weights and measures;

they should all be required to use ours.”

Dio Cassius 235AD



But not for trade 

between

Medieval 

city-states,

each with its 

own…



…weights, 

measures, 

and money



Requiring 

multiplication, 

division and

ratio and proportion 

logic

Roman multiplication by Doubling (167 x 9 = )
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In 1200 

Leonardo, a 

merchant 

himself, returned 

to Pisa to write 

the

arithmetic 

necessary to 

merchants
Liber abbaci



Based on Indian 

numerals, place value 

and…



al Khwarizmi's   

“algorithmic” 

procedures in 

arithmetic and 

algebra

al Khwarizmi (c780-c850)



Paper introduced to Europe c. 1100

Using not an abacus but 

a new technology…

paper 



Leonardo’s (algorist) math 

gradually become symbolic 

and made 

Algorist vs. Abacist (woodcut 1504)



Algorist vs. Abacist (woodcut 1504)
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Leonardo’s (algorist) math 

gradually become symbolic 

and made 

Roman (abacist) math...



The Chapters in Liber abbaci (1202)

1. On the recognition of the nine Indian figures and how all numbers are 

written with them. (place value)

2. On the multiplication of whole numbers

3. On the addition of them, one to another

4. On the subtraction of lesser numbers from greater numbers

5. On the division of integral numbers

6. On the multiplication of integral numbers with fractions

7. On the addition and subtraction and division of  numbers and fractions

and the reduction of parts to a single part

8. On the buying and selling of commercial things (ratio & proportion)

9. On the barter of commercial things (rate)

10. On companies made among parties (percents)

11. On the alloying of money (mixture problems)

12. On the solutions of many problems (Fibonacci sequence) 

13. On the rule of elchataym by which problems of false position are 

solved. (solving linear equations)

14. On the finding of square and cube roots, on binomials and their roots.

15. On the pertinent rules of geometric proportions

By the 17th 

century Leonardo’s 

table of contents…



Became the 

curriculum 

staircase

Video on Common Core Math Standards



Sequence by the 

difficulty of the 

algorithms
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Every student 

still must climb 

today!



Yet, many “fall 

behind” 

so many 

fail 



Choking the 

STEM pipeline
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What’s worse
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Leonardo’s 

math problem 

solving is:

What’s worse



For in 1979 a new 

technology reinvented 

business and STEM 

problem solving

VisiCalc on an Apple II



Dan Bricklin

Dan Bricklin & Bob Frankston



A Harvard

Business

School 

student



Working 

on case 

studies



Wanted 

technology to 

enable him to 

ask 

“What if…”



So he and 

Bob 

Frankston 

invented the 

spreadsheet

VisiCalc the Visible Calculator
VisiCalc 1979



Mitch Kapor 

added 

graphs

VisiPlot 1980

VisiPlot



And then a 

database

Mitch and Lotus 123



Putting a PC on 

every business 

desk with…



…a spreadsheet

inside  



To ask not “What is___?” but…



“What if…”To ask not “What is___?” but…



Spreadsheets 

are function 

machines

http://whatifmath.org/wp-content/uploads/2016/03/The-Idea-that-Changed-the-World.pdf


Function is…

“Perhaps the most important 
concept of mathematics…
provides us with the means to 
study dependence and change.”

Professor Peter Kronheimer, Director of 
Undergraduate Studies (2013-14)



Science as 

experimentation

)
Mr. Wizard (Don Herbert) 1955



Technology as Coding



Engineering as 

Design Thinking



Math using 

digital tools



What if… 
Students learned to 

problem solve using 

functional thinking on 

spreadsheets? 



Visualize

Ratio & Proportion (Grades 4-6)



Organize

Odd Times (Grades 2-7)



Build Models

Solving Equations (Grades 6-12)



Iterate

Build a Times Table (Grades 2-3)



Ask “What if…”

The Magic Rectangle (Grades 2-6)



They would learn to see

mathematics as

“The Science of Patterns”

Lynn Arthur Steen (1941-2015) 





Think-out-of-the-box

Sir Ken Robinson (1950-) 





By solving interesting 

problems

Enrico Fermi (1901-1954) 





With 

courses 

like

these



whatifmath.org


