
A math journey through the ages 
Explore the creativity behind the evolution of our numbering system.  

When you think of creativity what comes to your mind? If you are like most people, you probably 
thought of an art or craft project. You most likely did not think of mathematics. You might be 
surprised to know that while different art forms can certainly be creative, other fields like 
mathematics and science are full of creativity as well!  
 
In this lesson, you will take a journey through different ages to see how creativity was used to 
overcome problems people were facing and how that helped evolve our numbering system.  
 
Before we start, let’s first figure out what creativity means. To be creative means to come up 
with ideas that are both original (i.e. others have not have thought of that idea) and useful (i.e. 
the idea has to help someone, or solve a problem).  
 
 

 
 
 
Now that you know what creativity means, you’ll be able to better spot all the ways creativity has 
been used in mathematics. So let’s get started! 

(Hint: To spot creativity look for the symbol and see if you can justify if the idea was both original 
and useful. ) 
 

 
Brahmi Numerals 

(ancestor of Hindu-Arabic numerals, used c. 250 BCE) 
Image credit: Wikipedia 
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Day 1: Using Counters  
In the earliest of days, humans didn’t really have a need to count anything. Number sense in 
those times was limited to just having a sense of “more” or “less”. For example, sensing that 
there were more fruits in one tree compared to the other would have been helpful in deciding 
where to collect food from. However, once human life became more complex and people started 
trading, it became important to track things more accurately.  
 
The simplest way to track or count things was by using one-to-one correspondence. For 
example, to count the number of animal  people would carry sticks (or stones), one for each 
animal. That way a shepherd could keep track of animals by methodically checking off each 
stick against each animal and make sure no animals were lost.  
 

Archaeologists have discovered bones, some dating as far 
back as 30,000 years, that were used as tally sticks or to use 
as counting devices. The Ishango bone, seen here, is an 
example of one such counting device. It contains etchings in 
three columns (one column shown below) 

 
Image credits: Wikipedia 

 
 

 

 
Using only tally marks count the following: 
 
People in your family: ___________      Students in your class: __________________________ 

What if you had to count all the students in your school? What kind of problems would that 
create? 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
 

 
One improvement to counting using lines was to start grouping numbers (like in 5s or 
10s). This helped make comparisons easier. For example, it’s easier to see 3 groups 
and 2 lines is less than 3 groups and 4 lines.  
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Day 2: Early Numbers  
As you probably figured out, using just tally marks was limiting in many ways especially if you 
wanted to track bigger numbers. Writing bigger numbers would take up a lot of space and 
comparing two numbers that are both big would be very time consuming. Luckily, people figured 
out a better way to do things! 
 

 
As humans developed language, they realized that it might make sense to assign 
symbols to numbers as well. For example, a hand with it’s five digits might denote the 
number 5. By making symbols for larger numbers, you could save a lot of space! 

 
Below are two examples - the Egyptian and Roman numerals - where symbols are used to 
denote numbers. 

 
 

Egyptian Numbering System 
Image credit: 
https://www.storyofmathematics.com/egyptian.html 

 
Roman Numbering System 

Image credit: 
https://www.onlinemathlearning.com/roman-numerals-char
t.html 

 
In the space below, make your own numbering system using any symbols of your choice.  
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Imagine for a moment that you time traveled back to ancient Egypt and have been tasked to 
teach young children how to do addition. Using the Egyptian numerals, can you create some 
rules that students can remember for doing addition? 
 
Here are addition problems that your students should be able to solve: 
(13+25), (76+88), (237+ 549), (9766 + 5823), (3,000,000 + 8,900,500) 
(Hint: To find the rules convert the numbers into Egyptian numerals and then try to add.) 
 
Addition rules for students: 

 

 
 
What kind of problems do you see with the Egyptian numeral system? 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
 
Would your number system have similar problems? What about the Roman numeral system? 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
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Day 3: Positional Notation  
While the early numbering systems like the Egyptian or Roman, were a big improvement on tally 
marks, they also had some shortcomings. To write bigger numbers you have to keep making 
more symbols! It was also not as easy to do operations like addition or subtraction. Luckily, 
people figured out another clever way to represent numbers - the positional notation or 
place-value system!  
 

 
In the early numeral systems like the Egyptian system, one symbol represents one 
value. In positional notation, the value of a symbol depends on the symbol as well as 
the place of the symbol. Our decimal system is an example of a place-value system.  

 
The earliest place-value system was the Babylonian system. In this system, they had symbols 
from 1 to 59 (unlike our decimal system which has symbols up to 9), and the position of the 
symbol contributes to the value of the number.  
 

 
Babylonian Numbering System 

Image credit: Wikipedia 
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Let’s get back to time traveling again and this time we are stopping at Babylon! As before, your 
job is to teach students Babylonian mathematics.  
 
How would you write the number “60” in Babylonian?  
 
60: ____________ 
 
How would you explain rules of addition to your students? Your students should be able to solve 
problems like  
(5+7), (25+35), (60+60)  
(Hint: To find the rules convert the numbers into Babylonian numbers and then try to add.) 
 
Addition rules for students: 

 

 
Did you notice any problem with the Babylonian system? 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
 
 

 
You might have noticed that the Babylonian system did not have a symbol for zero. 
This created a problem because sometimes the position of a number was not always 
clear. The concept of zero was yet another clever invention and in the beginning was 
used as a placeholder to make sure the position of other numbers was clear.  
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Day 4: Different Bases  
The Babylonian number system also showed you another concept that goes hand in hand with 
the place value system - the base of a number system. The base is the number of unique digits 
(including 0) in the system. For example the Babylonian system is base-60 (after including 0) 
while our decimal system is base-10. Different civilizations have used different bases in their 
numbering system. For example, Mayans used base-20, while the Hindu-Arabic numeral system 
used base-10 which eventually got adopted by others and evolved into the decimal system we 
use now. However, in the modern age with the coming of computers base-10 systems were not 
very efficient.  
 

 
In the modern age a binary (base-2) numerical system was more useful to use inside 
computers. Electronic components inside a computer’s memory can really have only 
2 states - on or off, so using a base-2 system was more efficient.  

 
 
 

 
Mayan Base-20 System 

Image credit: Wikipedia 
 

 
Decimal Binary 

0 000 

1 001 

2 010 

3 011 

4 100 

5 101 

6 110 

7 111 

Binary System 
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Now that you have seen the value of using positional notation it’s time to create your final 
numbering system! You can use any symbols you want for your digits and any base other than 
1 and 10.  
 
In the space below, make your own place-value system with a base (not 10) of your choice.  

 

 
 
It’s time to teach others about your new numbering system! Can you create 5 addition problems 
for your students (make sure to include the answers) to practice in this new numbering system? 
 
 

Problem Solution 
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Day 5: Negative Numbers  
The evolution of mathematics has been guided by trying to solve everyday problems, and also 
be asking questions. One of those questions might have been “what happens when we count 
backwards and go past zero?” which led to the invention of negative numbers. It might sound 
funny now, but in the beginning many people rejected the concept of negative numbers. 
Eventually though, they served a useful purpose - keeping track of debts! 
 

 
Negative numbers were yet another invention in mathematics that found a useful 
purpose. While positive numbers represented assets, negative numbers were used to 
keep track of debts.  

 
 
The final stop in our time travel is in the future! The numbering system you invented is now 
being used and you are once again tasked with teaching students how to add and subtract 
numbers.  
 
How would you write the number “-23” in your system?  
 
-23: ____________ 
 
Can you create 5 subtraction problems for your students (make sure to include the answers) to 
practice in your numbering system? 
 

Problem Solution 

  

  

  

  

  

 
 
Great job designing your own numbering system! To learn more about the history of numbers 
check out the video below: 
https://ed.ted.com/lessons/a-brief-history-of-numerical-systems-alessandra-king 
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