
Teaching Multiplication and Division of Fractions and Decimals  

 

It is more efficient to teach these operations on fractions first, so that students can call 

on their understanding of those concepts to make sense of decimals.   

 

Multiplication of Fractions  

Beginning with multiplication of fractions:  

Connection:  Multiplication means òGroups ofó 

 

So 4 X ½ means four groups of ½. Have students draw this and they will realize it equals 

2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Student should understand that multiplicat ion is òcommutativeó. That means that if we 

multiply two factors we can multiply them in any order and get the same product. (if 

kids donõt know this, review it:  3 x 4 = 12 and 4 x 3 = 12. Draw pictures of 3 groups of 4 

and four groups of 3.   

 

 

So the ex pression 4 x ½ from above can also be ½ x 4  

In this case, we say òOne half of a group of fouró or, more simply, òone half of fouró. 

Most kids know that half of four is two (same answer as above).  

Big Connection:   Multiplication means groups of.  

When readin g mathematical expressions with fractions, decimals, and percents, we 

often take the òXó multiplication symbol to mean òofó. 

 

 

One third of 12 is three.    

1/3 x 12 = 3  

 

 



Now, draw studentsõ attention to the fact that when we multiply by fractions (smaller 

than one, such as ½ or 1/3 like our examples above), our product is smaller .  This is 

important.   

Above, when we multiplied 4 by ½ our answer is smaller  than 4.  

Up until this point, students have seen whole number multiplication, so they are used to 

mult iplication making numbers bigger.  

4 x 5 = 20, 6 x 8 = 48 and so on.  

 

  

There are some fun ways to do this, like using a òcommit and tossó, or òvote with 

your feetó activity.  

Pose the statement:  òWhen I multiply two numbers, my product is always bigger 

or equal to my factorsó.  Up until now, this has been true for kids. Some might 

conjecture about multiplication by zero or one.  You can do this activity before 

the lesson, and redo it the next day to see if anyone changes their mind.  

 

Ask students, òWhat is half of one quarteró.  Some will guess one eighth. 

 

½ x ¼ =  

Have them draw it.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kids should know that 1/8 is smaller than ½ and smaller than ¼  

So big idea:  If I multiply fractions, I actually make the product smaller.  

You may have to qualify that this is true for fractions < 1 (fractions smaller than one 

whole) because   is a fraction, but multiplying by this will make your product greater, 

of course.  

When representing 

fractions, help kids note 

that the òwholeó can 

change.  Here I have a 

rectangular whole and 

also a circular model. 

We also need to point 

out we sometimes draw 

fractions of a whole, 

and sometimes fractions 

of a set.  



 

 

 

Here we can teach multiplying fractions symbolically  

 

 

 

 

 

 

 

 

 

 

 

 

 

Practice mental math strategies in a number talk:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now, go back to this:  

 

 

 

So what is  x 12? 

 

 x 20    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Look how easy it is to multiply by fractio ns!   

Now lets use the symbolic algorithm  

 

 

 

 

 

 

 

 

 

 

 

Be sure to give kids a representation to make sense of this. Draw a set of 12, circle thirds. 

Find two of those thirds, so thatõs eight. 

 

 

 

 

 

 

 

 

 

Multipl ying 12 by 2/3 mentally is dividing 12 by 3, then doubling it.  

When we do the algorithm, we are doubling first, then dividing by three. Same thing!  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

   

Here we are using 

fractions of a set  

Here we are using 

fractions of a 

whole  



Once weõve had some practice, lets make sure we get kids to òcross canceló. 

Cross out common factors before we multiply.  **This is not cross multiplying ñsome 

students will want to call it that. It is NOT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Kids should practice cross canceling. There are few to no examples of thi s in the text 

books:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Fraction Division  

 

 

 

First: It is important to note that there are two kinds of division:  

 

Partitive Division:  Means equal sharing, or splitting a group of items into a known numb er 

of smaller groups  

For example:  4 students share a box of 20 pencil crayons  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Quotative division  Is when we know the number of objects in each group, and we want 

to know how many groups we can make:  

Ex: We have 20 pencil crayons in a box.  Each student needs 5. How many students can 

share one box?  

 

 
 

 



So:  ψ   is asking: òHow many groups of half are in 8?ó 

 

 

You may want to start with ψ τ  

How many groups of 4 are in 8?  Kids will know itõs two. Draw it for them:  

 

 

    

    

 

 

 

 

 

Now ψ ς      òHow many groups of 2 are in 8?ó 

 

    

    

 

 

 

 

 

So it follows:  ψ    òHow many groups of one half are in 8?ó 

 

 

    

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Do not teach students to just 

òmultiply by the reciprocaló or 

òinvert and multiplyó before 

explaining why . 



Fraction divided by a fraction:  

 

Ex:  
 

    is asking òhow many sixths are in one halfó? 

 

 

 

You can clearly see in this model, there are three sixths 

in one half.   
 

σ 

 

 

 

There are six sixths in the whole, and we are taking half of them.  

 
φ  

 

 

Oh. Multiply by reciprocal.   

 

 

 

An example with a remainder:  (Note that this is a more advanced model)  

ρ                  This is asking òhow many òtwo thirdsó are in òone and a halfó? 

 

 

Here is one and a half, or three halves (review mixed 

and improper fractions  

 

 

    Here is two thirds  

 

 

 

 

 

If I partition everything into sixths, I can visualize both halves and thirds (this is why we 

need common denominators!)  

 

 

 

 

 

 

 

 

 

 

   

   

Do not teach students to just 

òmultiply by the reciprocaló or 

òinvert and multiplyó before 

explaining why . 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now symbolically:  ρ  

 

 

 

 

 

 

 

 

 



There are a lot of fundamental connections  to make here!  

 

Again, kids are used to division making a number smaller   (we would say the quotient is 

smaller than the dividend)  

 

τπψ υ       and     ςπρπ ς 
 

 

 

 

 

 

 

But suddenly, when we divide by fractions ( less than 1) our quotient gets bigger  ! 

 

 

υ    means how many quarters are in 5?    There are 20!  

 

 

υ ςπ        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Caution: When drawing this diagram 

be sure to say òI am drawing five wholes 

partitioned into fourthsó or òseparated 

into fourthsó.  Do not say òdivided into 

fourthsó because that is confusing.  

Divided into  is not the same as divided 

by. Because we are teaching  division , 

our words for creating regions should be 

separated, partitioned, split , but not 

divided . 

Do NOT 

teach 

òmultiply by 

the 

reciprocaló 

until you 

show kids 

why . 




