
Unplugged:
Binary Numbers 

CONTENT AREA

Content/Theme Week: Week 3/Coding & Tech

Grade Levels: 3-5, 6-8

Time Needed: 30 minutes
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MATERIALS

printed Binary Numbers worksheetScissors

PROCEDURE

Activity found at: 

https://classic.csunplugged.org/wp-content/
uploads/2014/12/unplugged-01-binary_numbers.pdf

1 Cut out the cards on your sheet and lay them out with the 16-dot 
card on the left as shown below:

2

3

4

Now flip the cards so exactly 5 dots show—keep your cards in 
the same order! 

Find out how to get 3, 12, 19. Is there more than one way to 
get any number? What is the biggest number you can make? 
What is the smallest? Is there any number you canʼt make 
between the smallest and biggest numbers? 

The binary system uses zero and one to represent whether a 
card is face up or not. 0 shows that a card is hidden, and 1 
means that you can see the dots. For example:
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Can you work out what 10101 is? What about 11111? What day 
of the month were you born? Write it in binary. Find out what 
your friendʼs birthdays are in binary. 

Try to work out these coded numbers:

5

6

CHALLENGE 1

1 Look at the Binary cards again. If you were going to make the 
next card in the sequence, how many dots would it have? What 
about the next card after that? What is the rule that you are 
following to make your new cards? As you can see, only a few 
cards are needed to count up to very big numbers. If you look 
at the sequence carefully, you can find a very interesting 
relationship: 1, 2, 4, 8, 16…
 Try adding: 1 + 2 + 4 = ? What does it come to? 
 Now try 1 + 2 + 4 + 8 = ? 
 What happens if you add all the numbers up from the 
 beginning?
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Have you ever heard of “let your fingers do the walking?” Well 
now you can let your fingers do the counting, but you can get 
much higher than ten—no, you donʼt have to be an alien! If you 
use the binary system and let each finger on one hand represent 
one of the cards with dots you can count from 0–31. Thatʼs 32 
numbers. (Donʼt forget that zero is a number too!)
 Try counting in order using your fingers. If a finger is up it  
 is a one, and if it is down it is a zero.
 You can actually get from 0–1023 if you use both hands! 
 Thatʼs 1024 numbers!  

2

CHALLENGE 2

1 Another interesting property of binary numbers is what happens 
when a zero is put on the right hand side of the number. If we 
are working in base 10 (decimal), when you put a zero on the 
right hand side of the number, it is multiplied by 10. For 
example, 9 becomes 90, 30 becomes 300. But what happens 
when you put a 0 on the right of a binary number? Try this:

Make up some others to test your hypothesis. What is the 
rule? Why do you think this happens?
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Each of the cards we have used so far represents a ʻbitʼ on the 
computer (ʻbitʼ is short for ʻbinary digitʼ). So our alphabet code 
we have used so far can be represented using just five cards, or 
ʻbitsʼ. However a computer has to know whether letters are 
capitals or not, and also recognise digits, punctuation and 
special symbols such as $ or ~. 
 Go and look at a keyboard and work out how many 
 characters a computer has to represent. So how many 
 bits does a computer need to store all the characters?
 Most computers today use a representation called ASCII 
 (American Standard Code for Information Interchange),
 which is based on using this number of bits per 
 character, but some non-English speaking countries 
 have to use longer codes. 

2
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Binary Numbers
 3 requires cards 2 and 1
 12 requires cards 8 and 4
 19 requires cards 16, 2 and 1
 There is only one way to make any number.
 The biggest number you can make is 31. The smallest is 0. 
 You can make every number in between, and each has 
 a unique representation.

10101 = 21, 11111 = 31 

If you add the numbers up from the beginning the sum will 
always be one less than the next number in the sequence.  

When you put a zero on the right hand side of a binary number 
the number doubles.

All of the places containing a one are now worth twice their 
previous value, and so the total number doubles (In base 10, 
adding a zero to the right multiplies it by 10).

A computer needs 7 bits to store all the characters. This allows 
for up to 128 characters. Usually the 7 bits are stored in an 8-bit 
byte, with one bit wasted.

1

2

3

4

5

6

ANSWERS/HINTS
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CLOSURE

Computers today use the binary system to represent information. It 
is called binary because only two different digits are used. It is also 
known as base two (humans normally use base 10). Each zero or 
one is called a bit (binary digit). A bit is usually represented in a 
computerʼs main memory by a transistor that is switched on or off, 
or a capacitor that is charged or discharged. 


