


What if we stopped 

teaching students to 

compute on paper?



If they did not have to 

learn to do this? 



Or practice this?



Or rapidly solve these



Since 

spreadsheets

are today’s 

quantitative 

business tool



What if students could 

use them anytime

they wanted to…



Yes, even on their 

Common Core tests



To imagine tomorrow we have to understand today

to understand today we have to look to yesterday
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To imagine tomorrow we have to understand today

to understand today we have to look to yesterday



To the year 1202 when 

Leonardo of Pisa…

Leonardo of Pisa (c.1170-1250)



Reinvented 

the mathematics used 

by merchants

with this book

The Book of Calculation

Liber abbaci (1202)



He was born 

in Pisa





When Pisa 

was a great 

trading city



As a boy Leonardo 

followed his father, a 

“public official” and trader 

to 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 the 

solving of complex 

ratio and proportion 

problems

Roman multiplication by Doubling (167 x 9 = )
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Leonardo 

returned to Pisa 

to write

“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 the new 

technology…

paper 



Leonardo’s (algorist) math 

gradually become symbolic 

and made 

Algorist vs. Abacist (woodcut 1504)



Algorist vs. Abacist (woodcut 1504)

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…



This became 

the curriculum 

staircase

we all know 

so well

Video on Common Core Math Standards



Defined by the 

difficulty level of 

the algorithms

847
x 74
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+173
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- 49

23 4381



Every student 

must climb 

today!



Yet, so many 

“fall behind” 

and 

fail 



To understand what we should do about this great problem

We must know what students need in the 21st century



To understand what we should do about this

we must first know what 21st century students need



For in 1979 a new 

technology reinvented the 

mathematics of business

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 enable 

business people 

to now ask…



To enable 

business people 

to now ask… What if…



Not only what is What if…



𝑥 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎

𝑎2 + 𝑏2 = 𝑐2

6
2

3
−
1

8
=

3
64 + 81

−𝑥

𝑥2 − 6𝑥 + 5
+

−𝑥 − 1

𝑥2 − 10𝑥 + 25

3𝑥 − 7 = 11

2𝑥2 − 8𝑥 + 14

10

7
𝑥 + 1 =

3

2
𝑥 − 8

647
*44

438

25
= 17 𝑟14

16

9
=
6

𝑥

3
6𝑥 − 4 =

3
5x + 8

5

6
/
−7

12
=

(15𝑥2+8𝑥 − 4)/(3𝑥 + 1)

𝐴 = 𝜋𝑟2

5280 + 1732 =

4

6 3

Making 

Leonardo’s 

math…



𝑥 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎

𝑎2 + 𝑏2 = 𝑐2

6
2

3
−
1

8
=

3
64 + 81

−𝑥

𝑥2 − 6𝑥 + 5
+

−𝑥 − 1

𝑥2 − 10𝑥 + 25

3𝑥 − 7 = 11

2𝑥2 − 8𝑥 + 14

10

7
𝑥 + 1 =

3

2
𝑥 − 8

647
*44

438

25
= 17 𝑟14

16

9
=
6

𝑥

3
6𝑥 − 4 =

3
5x + 8

5

6
/
−7

12
=

(15𝑥2+8𝑥 − 4)/(3𝑥 + 1)

𝐴 = 𝜋𝑟2

5280 + 1732 =

4

6 3

Making 

Leonardo’s 

math…



Spreadsheets 

are function 

machines x



Functions are…
Perhaps the most important 
concept of mathematics is that 
of function, which provides us 
with the means to study 
dependence and change.

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



The basis of 

experimental 

science

)

Mr. Wizard (Don Herbert) 1955



And of

computer 

programming



What if… we based our math curriculum on spreadsheets and 

functional thinking?



What if we based our math curriculum on spreadsheets and 

functional thinking?



What if we based our math curriculum on spreadsheets 

and functional thinking?



What if we 

envisioned 

math 

education as 

an elevator

instead of a 

staircase



So that every 

student 

can…



Gain 

“headmath”

fluency

Build a Times Table (Grades 2-3)



Develop

numbersense

Ratio & Proportion (Grades 4-6)



Ask interesting 

questions like,

“How many of the 

products in a times 

table are odd 

numbers?”

Odd Times (Grades 2-7)



Answer burning 

questions like, 

“What does x mean?”

Solving Equations (Grades 6-12)



See mathematics as

“The Science of Patterns”

Lynn Arthur Steen (1941-) 



In tables

The Magic Rectangle (Grades 2-6)



In graphs

Power Functions (Grades 8->)



In families of 

functions

Quadratic Functions (Grades 6->)



To learn to 

think-out-of-the-box

Sir Ken Robinson (1950-) 



Connect patterns

Pascal’s Triangle and the Normal Distribution (Grades 7->)



Take on challenges

The Chessboard (Grades 6-8)



Join 

Science and art 

String Challenge (7-12)



To learn to ask

what if…



8¢

To learn to ask

what if…



With real-world 

STEAM data

CO2 Growth (Grades 6->)



Build 

simulations

The Lemonade Stand



The Sine Function (Grades 10->)

Build 

models



For finance

Rule of 72 (Grades 5-12)



For problem 

solving

Peter’s Taxi (Grades 6-12)



To instill a passion

Enrico Fermi (1901-1954) 



For statistics

Probability: Flipping a Coin (Grades 5-12)



For coding

Place Value: Thousands (Grades 3-8)



For

Quantitative 

Reasoning

Lights Out (The puzzle) (Grades 5-12)



These spreadsheets are just the beginning…



whatifmath.org


