
Mathematics  Divisibility 

Divisibility 
 
Materials: Golden Bead materials, units through thousands.  Blank tickets.  Paper and 
pencil.  Large felt mat (red is a good color in general for golden beads). 
 
There are three groups of exercises.  The first group is the most concrete and easy to 
intuit. 
 
Group 1 
 
Exercise 1: Divisibility by 2 
 
Start off with the children by posing a question: Is 3,584 divisible by 2? Write the 
question on paper.   
 
This question asks, “Can 3,584 be divided evenly by 2?  Can we divide 3,584 into two 
equal groups?  That’s what divisibility means.  We will investigate by categories.  Let’s 
start with the units. 
 
Is one divisible by 2?  No.  Is two divisible by 2? Yes 
 
[see picture on next page] 
 
So we discovered that all of the tens are divisible by 2.  What about the hundreds?  Is one 
hundred divisible by 2?  
 
[Exchange hundred square for 10 bead bars and divide into two groups of 5 bead bars 
each] 
 
What about 200?  300? 
 
[Exchange as needed.  When the child has caught on, you can ask the following] 
 
What about all the hundreds? 
 
[“All the hundreds are divisible by 2”] 
 
Yes, all the hundreds are divisible by 2.  What about the thousands? 
 
[If children are at all hesitant, you can exchange.  Otherwise, continue.] 
 



Mathematics  Divisibility 

So what did we find out?  All of the thousands are divisible by 2.  All of the hundreds are 
divisible by 2.  All of the tens are divisible by two.  And in the units, 2, 4, 6, and 8 are 
divisible by 2. 
 
So now let’s try our original number. 
 
[Lay out cubes, squares, tens and units for 3,584.  First divide up thousands, then 
hundreds, then tens, exchanging as necessary.] 
 
Now let’s divide up the units.  Yes, 3,584 is divisible by 2.  I’m going to write “yes”. 
 
[Write “yes” below the question.  Do another number, dividing into two groups to see if it 
comes out evenly.  Encourage the children to choose a number and see if that number is 
divisible by 2.  On their own, they discover the rule for divisibility by 2.  They might not 
come to that rule on the first day.  It might be the second or third day.  After they’ve had 
some experience, you help them express the rule.] 
 
A number is divisible by 2 if the unit digit is divisible by 2 or is 0.  A number is divisible 
by 2 if the unit digit is even or zero. 
 
Exercise 2: Divisibility by 5 
 
I want to know if a number is divisible by 5.  Remember when we looked at divisibility by 
2?  We examined each category.  Let’s do that again.  Is 1 divisible by 5? 
 
[Proceed as with divisibility by 2] 
 
Is 8695 divisible by 5? 
 
[Encourage children to make up their own numbers and try them out.  At a later time, 
maybe the same day, help them come up with a rule.] 
 
A number is divisible by 5 if the unit digit is 5 or 0. 
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Divisibility Chart 
 
Number         
5362 Y N       
8695 N Y       
7675 N Y       
         
         
         
 
Exercise 3: Divisibility by 25 
 
Is 7,675 divisible by 25? 
 
Is 1 divisible by 25?  Is 2 divisible by 25?... Is 9 divisible by 25?  No, none of the units 
are divisible by 25. 
 
[End up with a horizontal line of 9 golden beads.  Remove the beads] 
 
Is 10 divisible by 25?  Is 20 divisible by 25?  Is 30 divisible by 25? 
 
What about 100?  What about all the hundreds?  What about 1000?  What about all the 
thousands? 
 
We’ve discovered that all of the thousands are divisible by 25, all of the hundreds are 
divisible by 25, and in the tens, 50 is divisible by 25. But what about 25?  Isn’t 25 
divisible by 25?  What about 75?  Is 75 divisible by 25? 
 
How many digits are in 25?  How many digits are in 50?  How many digits are in 75?  
Oh, so for divisibility by 25, we need to look at two digits.  We can try out a number now.  
Is 7,675 divisible by 25? 
 
[After experience, help them establish the rule] 
 
A number is divisible by 25 if the last two digits are multiples of twenty-five or 00. 
 
[If the child hasn’t worked with multiples yet, you can use the following rule] 
 
A number is divisible by 25 if the last two digits are 75, 50, 25, or 00.  Now we can add to 
our divisibility chart 
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Divisibility Chart 
 
Number         
5362 Y N N      
8695 N Y N      
7675 N Y Y      
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Group 2 
 
Exercise 4: Divisibility by 4 
 
Prerequisite: Multiples 
 
Presentation: 
 
I would like to know if a number is divisible by 4. 
 
[Lay out as in earlier exercises for units] 
 
So in the units, we discovered that only 8 and 4 are divisible by 4. 
 
Is 10 divisible by 4? No.  Is 20 divisible by 4? Yes. Is 30 divisible by 4? No.  How about 
40?  Yes.  Is 50 divisible by 4? What about 60?  Is 70 divisible by 4? No.  What about 80?  
What about 90?  No. 
 
So in the tens, we see that 20, 40, 60, and 80 are divisible by four. 
 
Is 100 divisible by 4?  Yes.  What about all the hundreds?  Yes.  What about the 
thousands?  How do you know? [Accept any reasonable answer they give] 
 
Let’s see what we’ve discovered.  All the thousands are divisible by 4.  All the hundreds 
are divisible by 4.  In the tens, 20, 40, 60 and 80 are divisible by 4, and in the units we 
discovered that 4 and 8 are divisible by 4. 
 
What about the number 12 though?  How much is 3 times 4?  So is 12 divisible by 4?  
What about 16?  Hmm… it seems I’m missing something.  What is it?  We need to look at 
two digits.  What do we call numbers like 4, 8, 12, 16… Multiples.  So we’re missing the 
multiples of 4.  We would need all the multiples of 4 up to 96, because all of the hundreds 
are divisible by 4.  So you have to look at two digits when we consider divisibility by 4.  
Could we make a rule? 
 
A number is divisible by 4 if the last two digits are a multiple of 4 or 00. 
 
Let’s add divisibility by 4 to our divisibility chart. 
 
[Make sure that at some point they have a number like 9,000 on their divisibility chart] 
 
Exercise 5: Divisibility by 8 
 
 [Same procedure as Exercise 4] 
 
How can I tell if a number is divisible by 8?  Where do you think we should start?  
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[“the units”] 
 
[Proceed as in Exercise 4.  By this point, the children may be laying out the beads.  After 
finishing with the unit beads, go to the ten bars.] 
 
So in the tens we discovered that 40 and 80 are divisible by 8. 
 
Is 100 divisible by 8?  No. What about 200?  Yes.  Is 300 divisible by 8?  No.  Is 400 
divisible 8?  Yes.  What about 500?  No.  Is 600 divisible by 8?  Yes.  What about 700?  
What about 800?  Yes.  What about 900?  No.  So in the hundreds, 200, 400, 600 and 800 
are divisible by 8. 
 
What about 1000?  Yes.  What about all the thousands?  All are divisible by 8. 
 
Let’s write this down.  We found in the units that 8 is divisible by 8…  
 
[List multiples of 8 as below.  Children may wish to continue the list, but this is optional.] 
 

8 
 
 
 

40 
 
 
 
 

80 
 
 
 
 
 

200 

 
16 
21 
32 

 
48 
56 
64 
72 

 
88 
96 

104 
112 
… 

 
 
How many digits do we need to look at? Three. 
 
How can we tell if a number is divisible by 8? 
 
A number is divisible by 8 if the last three digits are a multiple of 8 or 000. 
 
[In this case it would be helpful to use division.  Just take the last three digits and divide 
by 8] 
 
237,656 is divisible by 8 because  with no remainder. 
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Group 3 
 
These require a higher level of abstraction than earlier exercises, so they come later. 
 
Exercise 6: Divisibility by 3 
 
Presentation: 
 
How can I figure out if a number is divisible by 3?  We can investigate the categories like 
we have done before, but today I’m going to start with the tens instead of the units. 
 
Is 10 divisible by 3?  No.  What if I take one away from 10?  I’d have 9, wouldn’t I?  Is 9 
divisible by 3?  Yes.  So let’s imagine we did that.  Is 20 divisible by three?  No.  But let’s 
imagine I took one away from each 10.  I’d have 18.  Is 18 divisible by three?  Yes.  What 
about 30?  Is 30 divisible by 3?  Yes.  Let’s see if it works the other way.  If I took one 
away from each 10, what would I have?  27.  Is 27 divisible by 3?  Yes.  Is 40 divisible by 
3?  Not.  Let’s imagine I took one away from each 10.  I’d have 36.  Is that divisible by 3?  
Yes. 
 
[Go all the way through 90.  Even do the taking away for 30, 60 and 90] 
 
So what about all the tens?  If we take one away from each 10, what is left is divisible by 
3.  Just keep that in your mind for now.  What about 100?  Is 100 divisible by 3?  No.  
What if I took 1 away from 100.  What would I have? 99.  Is 99 divisible by 3?  Yes.  
What about 200?  Is 200 divisible by 3?  No.  What if I took 1 away from each 100?  I 
would have 198.  Is that divisible by 3?  Yes. 
 
If we take 1 away from each hundred, what is left is divisible by 3. 
 
What about 1000?  Is that divisible by 3?  If I take 1 away from 1000, what do I have?  
999.  Is that divisible by 3?  Yes.  What about 2000?  What about the rest of the 
thousands? 
 
No matter how many thousands I have, if I take one away from each thousand, what is 
left is divisible by 3. 
 
Let’s try the number 9,738.  We want to know if it is divisible by 3. Let’s put that amount 
out; 
 
Now, for the 9,000, let’s take away 9, so we’ll know what’s left is divisible by 9. 
 
 [Do same for 700, and 30.  Bring down the 8 units] 
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[We know that 999, 99, and 9 are all divisible by 3, so we “take away” a unit for each 
thousand, hundred and ten and pretend that each thousand cube is now 999, each hundred 
cube is 99 and each ten bar is 9.  Since those are all divisible by three, we just need to 
check to see if the sum of the units we took away plus the eight units we started with is 
divisible by three.  If it is, then the distributive law tells us that the entire  number is 
divisible by three.] 
 
Now let’s see if the units all together are divisible by 3.  Let’s try to divide them into 3 
groups. 
 
[Let child do some more.  They may discover the rule on their own.  If they don’t, you 
can ask questions to help draw it out.] 
 
A number is divisible by 3 when the sum of the digits is divisible by 3. 
 
[Now we can add 3 to our divisibility chart] 
 
 
Exercise 7: Divisibility by 9 
 
Presentation: 
 
[Same process as divisibility by 3] 
 
A number is divisible by 9 when the sum of the digits is divisible by 9. 
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[Now we can add 9 to our divisibility chart] 
 
[After experience, ask] 
 
What could you tell me about a number that is divisible by 9 in relation to a number that 
is divisible by 3? 
 
If a number is divisible by 9, it is also divisible by 3, but not necessarily the reverse. 
 
 
Exercise 8: Divisibility by a number’s prime factors 
 
Prerequisite: Prime factors through abstraction 
 
 
Presentation: 
 
Today, I am going to use prime factors to help me with divisibility.  I’m going to use the 
number 30.  Let’s start by find the prime factors of 30. 
 

30 
30 2 
15 3 
5 5 
1  

 
P.F. 30=2,3,5 

 
I’m going to write those on my tickets. 
 
Let’s put out 30 (three ten bars) and my tickets.  To say that these numbers, 2 3 and 5 are 
prime factors of 30 means that if we multiply them together, they gives us 30.  I want to 
know how that helps us with divisibility. 
 
Is 30 divisible by 2?  Yes.  Let’s show that.  Let’s exchange. 
 
[Make 2 groups of 15.  Repeat for 3 making 3 groups of 10 and for 5 making 5 groups of 
6.  Using the materials slows the child down to give time for reflection.] 
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[Layout after creating five groups of six each] 
 
We can see that a number is divisible by each of its prime factors. 
What about two of the factors?  Is thirty divisible by 2 times 3?  What’s 2 times 3? 6 
 
[Repeat above for six.  Do same for 10 and 15.] 
 
A number is divisible by each of its prime factors and any product of these. 
 
Therefore, if a number is divisible by 2 and 3, it is divisible by 6, because 2 and 3 are 
prime factors and six is a product of those factors.  Now we can add any product of 
numbers to our divisibility chart.  Important: if any prime factors are repeated, each 
occurrence needs to go into the number. 
 
 
 



Mathematics  Divisibility 

A Curiosity 
 
Presentation: 
 
If we think of each family of numbers as a period, we can separate the number periods 
like this: 
 
And we can number the periods like this.  This time, I’m going to give you the rule right 
away, and let’s see how we apply it.  
 
 If the difference between the sum of the odd numbered period and the sum of the even 
number periods is divisible by 7, then the number is divisible by 7. 
 
[Not all children do this one.] 
 

 
 

[Determining if 654,076,790,241 is divisible by 7] 
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Explanation of the previous trick from Dr. Math 
http://mathforum.org/library/drmath/view/62372.html 
 
The key here is that 
 
    1000 = 7*143 - 1 
 
Consequently, 
 
    1000^2 = (7*143 - 1)^2 = 7^2*143^2 - 2*7*143 + 1 
 
If you think about how higher powers work, you will see 
that 
 
    1000^1 = 7A - 1 
    1000^2 = 7B + 1 
    1000^3 = 7C - 1 
 
and so on (where A, B, C, and so on are some whole 
numbers). 
 
This can be better expressed in terms of modular 
arithmetic, if you  
are familiar at all with that; 1000^n is congruent (mod 
7) to -1 when  
n is odd, and to +1 when n is even. 
 
So looking at the number "abc,def,ghi", and calling the 
numbers "abc,"  
"def," and "ghi" X, Y, and Z respectively, we can write 
it as 
 
    1000^2 X + 1000 Y + Z 
 
which is equal to 
 
    (7B+1)X + (7A+1)Y + Z = 7(BX + AY) + (X - Y + Z) 
 
Do you see that this will be divisible by 7 if and only 
if X-Y+Z is  
divisible by 7? The same pattern continues for 
additional digits. 
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Another divisibility by 7 trick 
 
10a + b | 7 → (7 + 3)a + b | 7 → 7a + 3a + b | 7
Since we know that 7a | 7,  we only need to show that
3a + b | 7

 

 
From http://math.about.com/library/bldivide.htm 
 
Dividing by 7 (2 Tests) 

• Take the last digit in a number. 
• Double and subtract the last digit in your number from the rest 

of the digits. 
• Repeat the process for larger numbers. 
• Example: 357 (Double the 7 to get 14. Subtract 14 from 35 to 

get 21 which is divisible by 7 and we can now say that 357 
is divisible by 7.   

 
NEXT TEST 
 
• Take the number and multiply each digit beginning on the right 

hand side (ones) by 1, 3, 2, 6, 4, 5. Repeat this sequence 
as necessary 

• Add the products. 
• If the sum is divisible by 7 - so is your number. 
• Example: Is 2016 divisible by 7? 
• 6(1) + 1(3) + 0(2) + 2(6) = 21 
• 21 is divisible by 7 and we can now say that 2016 is also 

divisible by 7. 
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Exercise 9: Divisibility by 11 
 
Presentation: 
 
Can we see if a number is divisible by 11?  Is 1 divisible by 11?... Is 9 divisible by 11?  
No.  So I’m going to consider these as surplus. I’m going to put a plus sign here. 
 
Is 10 divisible by 11?  What if I added a 1?  20?  What if I added a 1 to each 10?  So each 
10 is short by 1.  I’m going to add a subtraction sign up here to show that we’re short.  
What about 30?  What about all the rest of the 10’s? 
 
Is 100 divisible by 11?  What if I took one away from 100?  What would I have?  99.  Is 
99 divisible by 11?  What about 200?  No.  What if I took 1 away from each 100?  I 
would have 198.  Is that divisible by 11?  So it seems like the 100’s have 1 extra.  They 
have a surplus, so I’m going to put up a plus sign to remind me of that. 
 
What about 1,000?  If I add 1 to 1,000 I get 1,001.  Is 1,001 divisible by 11?  Yes.  So the 
thousands have a deficit.  I’ll put a minus sign here to remember. 
 
Let’s do it with 2,849 
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[Once we have made each thousand into 1,001, each hundred into 99, and each 10 into 
11, then, if the beads remaining are divisible by 11, the entire number is divisible by 11] 
 
If the difference between the sum of every other category is divisible by 11, then the 
number is divisible by 11. 
 
[Now the child can add 11 to her chart.  After the child has experience, she can do this 
work on paper.  For an example, see the illustration below.] 
 

 
 
General Pattern for Divisibility Work 
 
Start off with a very structured presentation.  In the beginning, we are doing this with the 
younger children, so we want to be sure they know what they are doing.  Always start 
with a question, e.g., Is x divisible by y? or How can I tell if x is divisible by y? 
 
Examine the categories one at a time, posing the same question.  Use what was found out 
from the categories to examine the numbers, restating what it means to be divisible.  
After experience, help the children to formulate the rules in their own words.  Then tell 
the children they can add the new number to their chart. 
 
 


