


The Hubble Space Telescope starts operating  



Mathematics became 
 “The Science of Patterns” 

Professor Lynn Steen, 1988  



students could learn 
mathematics as an 

experimental science? 



Using 
spreadsheets 

as laboratories 



To solve interesting 
Problems that 

“instill a passion” 
for learning, by: 

Enrico Fermi 



Building 
models 



Analyzing 
data 



Visualizing 
results 



And asking 

 ماذا لو

如果 
Hvad nu hvis 
Que faire si 

Was ist, wenn 

Τι θα συμβεί αν 

 מה היה קורה אילו

E si 
Hvað ef 

Cosa succede se 

どのような場合 

만약 

quod si 

Что делать, если 

¿Qué pasa si 

เกดิอะไรขึน้ถ้า 
 



Before we look into the future let’s see from 
whence we came.  



King Richard, The Lionhearted died, 1199 



A revolutionary book was published 



Virtually 
unknown 

today 

Liber abbaci 
by 

Leonardo of Pisa 

1202 

“The Book of Calculation” 



By Leonardo of Pisa 



It had a greater impact than the works of the 
other Leonardo 

aka “Fibonacci” Leonardo Di Vinci 



Born in 
Pisa 





When Pisa 
was a great 
trading city 



Merchants and 
traders used 
Roman math 

and an abacus to 
calculate 



But multiplying by 
doubling was 

 slow, cumbersome, 
and error prone 

167 x 9 = 

CLXVII I 

CLXVIICLXVII  II 

CLXVIICLXVIICLXVII 
CLXVII 

IV 
 

CLXVIICLXVIICLXVII 
CLXVIICLXVIICLXVII 
CLXVIICLXVII                                                      

VIII 
 

CLXVIICLXVIICLXVII 
CLXVIICLXVIICLXVII 
CLXVIICLXVIICLXVII 

I+VIII=IX 
 



It worked for 
the 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 



But not for 
medieval 

trade when 
city-states 

had 



Different 
weights, 

measures, 
and 

currency 



Leonardo joined 
his father, a 
trader, and 

customs official 
in Algeria 



Where he learned Arabic 
arithmetic and algebra,  

become a trader and 
returned to Pisa in 1200 

The Compendious Book on Calculation 
by Completion and Balancing  

by al Khwarizmi 



Enabled by the 
new technology 
of paper to track 

algorithmic 
calculations 

Paper was introduced into Europe around 1100. 



Leonardo 
developed a 

revolutionary 
mathematics 
for business. 

The Chapters in Liber abbaci (1202) 

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

numbers are written with them. 

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 

 



Leonardo’s 
algorithmic math 

“arithmetic 
necessary to 
merchants” 

Fully symbolic by 
1600… 

Algorist vs. abacist (1508) 



…continues to be 
the basal 

arithmetic and 
algebra every 

student is required 
to master. 





A technology 
revolution 

changed the 
mathematics of 

business 



Dan Bricklin, 
a frustrated 

Bob Frankston & Dan Bricklin 



Harvard 
Business 

School student 



Working 
case studies 



Found calculators 
slow, cumbersome, 

and error prone 



So he invented 
the spreadsheet 

VisiCalc the Visible Calculator (1979) 



Mitch Kapor 
added graphs 

VisiPlot 1980 



And then a 
database 

Mitch and Lotus 123 in 1982 



Putting a PC on 
every business 

desk and… 

The IBM PC 



A spreadsheet 
on every 
computer 

1995 



Spreadsheets are 
function machines 

f(x) 



Function is a  
fundamental 

concept 

Mathematics 
Professor Peter Kronheimer, Director of 
Undergraduate Studies 
Mathematics is the science of order, and 
mathematicians seek to identify instances of 
order and to formulate and understand 
concepts that enable us to perceive order in 
complicated situations. 
 
Perhaps the most important concept of 
mathematics is that of function, which 
provides us with the means to study 
dependence and change. 



Enables 
business to 

solve dynamic 
problems 



We no longer use 
Leonardo’s math to 

solve equations or to 
calculate on paper. 

TK!Solver by Bricklin and 
Frankston 1982, long forgotten 





Leonardo’s algorithmically defined scope and 
sequence is unnecessary. 



The Committee of Ten 1894 



We are launching What if Math 



Practice 
problem 

solving not 
calculating 



Perform 
Spreadsheet 
Experiments 

Developed by 
students for 

students 



On a wide 
range of 

topics 



Integrating 
Science 

Technology 

Engineering 

Math 

 



Financial 
Literacy 



Sustainability 



Statistical 
Literacy 



And even 
the arts 



Based on 
Interesting 
Problems 



Introduced 
with a good 

story 



Following a 
consistent 

experimental 
method 



Focused on 
patterns and 

patternmaking 



Spread the 
word  

we want  
Nerds 

Rich Twp. H.S. Rocket Club 1959 



To create and 
share 

Interesting 
Problems 



Develop and 
Share great 
experiments 



Win prizes 
building a 
library of 

thousands of 
great 

experiments 
enabling every 

student to… 




