
BINARY FOR THE YOUNGER 
SET 

OR 

WHY COMPUTERS USE A “BINARY SYSTEM” 
TO DO WHAT THEY DO BEST 

 
T. I. S. P. – Teachers in Service Program 



FIRST, ONE SIMPLE GROUND RULE 

 Yes, I know we write all our letters starting from the left 
and work over to the right.  But have you ever noticed that 
when we write numbers, we actually start over on the 
RIGHT, and as they get bigger, we gradually work over to 
the LEFT. 
 

 Notice:- 
                                           1 
                                         10 
                                       100 
                                     1000 
                                   10000 

 
 It is just the same with binary numbers 

 



VISUALIZE A ROW OF 5 GUMBALL 

MACHINES 

 
 The one on the far right is very small and 

can only hold 1 Gumball (max) 
 The next over to the left is twice as big 

and can hold 2 Gumballs (max) 
 Over to the left again, this machine is 

twice a big again, and can hold 4 
Gumballs 

 After that comes a machine capable of 
holding twice as many again, or 8 
Gumballs 

 Finally the last machine is again twice as 
big and can hold 16 Gumballs 
 

 
 
 



AND WHAT’S MORE 

 Each of these machines has flap at the 
bottom, so that when you pull the lever, 
ALL the gumballs in that machine fall out 

 

 In other words, these machines are either 
completely full, or entirely empty 

 

 This is no problem however, because 
there is a small person behind the scenes 
refilling the machines – but only when 
told to do so 



SO WHAT DO WE HAVE? 

 A row of five machines capable of holding Gumballs as 
follows:- 

                16    8    4    2    1 
 Now assuming all machines are full, how many gumballs do 

we have? 
 Easy:    16 + 8 + 4 + 2 + 1 = 31 
 Assume the middle machine is empty, how many do we 

have? 
 Easy:    16 + 8 + 0 + 2 + 1 = 27 
 Assume the left-hand machine and the middle one are 

empty, what do we have? 
 Easy:      0 + 8 + 0 + 2 + 1  = 11 
 Assume only the first two machines are empty, we would 

have 
               0 + 0 + 4 + 2 + 1  =  7 



NOW THE CLEVER BIT 

 It would save the small person who’s 
job it is re-fill the machines, a lot of 
bother if each of the machines had 
two flags, one which popped up 
when the machine was empty, and 
another when the machine was full 

 Then, let us paint a “0” on the flag 
signifying “Empty” and a “1” on the 
flag signifying “Full” 



NOW WHAT DO WE HAVE? 

 A row of 5 Gumball machines, each of 
which has a “0” flag, and a “1” flag 

 16  8  4   2   1 
 If all machines are full, we would see five 

flags showing a “1” like this:- 
 1   1   1   1   1 Which we know means we have 31 Gumballs 

 If the middle machine is empty, we would 
see 

 1   1   0   1   1 Which we know means 27 Gumballs,  

    And if the two machines on the left are 
empty we would see 

 0   0   1   1   1 Which we know means 7 Gumballs 

 and so on. 



BUT HERE’S THE BAD NEWS 

 

 The Gumballs are not edible.  They 
are only imaginary ! 



                

 

            LET’S TAKE A  
   BREAK 



LESSON 2 

 

A CHANGE OF PACE 

 

 Take 5 chairs and line them up against the 
wall 

 Take 5 sheets of paper and with a felt pen 
put either a “1” or “2”, “4”, “8” or “16” on 
each of them 

 Tape the “1” over the right hand chair, 
and then working to the left, tape up a 
“2”, “4”, “8” and “16” over each chair 

 



TRY THIS 

 Sit one student on each of the chairs 

 Give each student a sheet of paper with a “0” on 
one side, and a “1” on the other side 

 Have the students display either a “0” or “1” as 
he/she thinks fit and have the rest of the class 
figure out what that “binary number” represents.  
This can be done as many times as your patience 
permits 

 

 

 NOTE:  With older students, you can go on 
up to ten binary numbers, which will take 
you to 1,023 max. 



WHY ARE Binary NUMBERS SO 

USEFUL? 

 Despite what you might think, computers are really not 
smart.  All they do is count zeros and ones, time after time 
after time. 60 years ago they were filled with tiny magnets 
in the shape of a donut. Each donut had two very fine wires 
thru them.  If an electric pulse was sent thru one of the 
wires, it would magnetize a donut as what is known as a 
“North Seeking” magnet.  If the pulse went the opposite 
way, the donut became a “South Seeking” magnet.  The 
second wire was to detect which donuts represented a 
North and which represented a South.  In other words, 
since the magnets could only be either be “North” or “South” 
and nothing else, they can just as easily be considered as a 
Zero or a One, which are the only two digits a binary system 
uses. 
 

 Today all this is done on ultra small printed circuits, but 
that’s a whole other story for another day. 

  
 And of course, computers never get tired, never take coffee 

breaks, and (usually) never make mistakes. 
 



HOW DO COMPUTERS KNOW IF 

THEY ARE SUPPOSED TO BE 

DEALING WITH NUMBERS OR 

ALPHABETIC LETTERS? 
            

                 Easy. 

   

  They use a system 
   of coded letters 



CODED LETTERS 

 A = 01000001                   N = 01001110 

 B = 01000010                   O = 01001111 

 C = 01000011                   P = 01010000 

 D = 01000100                   Q = 01010001 

 E = 01000101                   R = 01010010 

 F = 01000110                   S = 01010011 

 G = 01000111                   T =  01010100 

 H = 01001000                   U = 01010101 

      I =  01001001                  V = 01010110 

 J =  01001010                  W = 01010111 

 K = 01001011                   X = 01011000 

 L = 01001100                   Y = 01011001 

 M= 01001101                   Z = 01011010 
 Note 1:  The leading “01” indicates an upper case letter 

 Note 2:  A leading “011”  indicates a lower case letter 

 Note 3:  Z, which is No. 26 in the alphabet, is also 26 in binary terms, which figures 

 All these are part of a standard code called ASCII, which stands for “American 
Standard Code for Information Interchange”.   Commonly pronounced as “Askey”.  A 
good buzz-word with which to impress your friends. 



NOW TRANSLATE THE FOLLOWING MESSAGE, 

USING THE TABLE GIVEN ABOVE 

 01000001 
 

 01001001 
 01010011 

 
 01000110 
 01001111 
 01010010 

 
 01000001 
 01010000 
 01010000 
 01001100 
 01000101 



SO NOW YOU CAN SEND CODED 

MESSAGES TO YOUR FRIENDS 

 

01001000 01000001 01010110 01000101    

 

01000001    

 

01001110 01001001 0100011 01000101 

 

01000100 01000001 01011001   ! 
     
       Note:  This little document is intended as a preliminary “try-out”.   It has been tested on 

several fourth-graders, who said they thought it “fun” and easy to understand.  If you 
have any  comments or suggestions, please do not hesitate to contact:-  
dehepburn@sympatico.ca or anis@ucalgary.ca  

mailto:dehepburn@sympatico.ca
mailto:anis@ucalgary.ca

