(dots or actual counters) and indicate that a set of 5 counters is one-fourth. How much
is the set of 15 counters?

Top and Bottom Numbers
The way that we write fractions with a top and a bottom number and a bar be-
tween is a convention—an arbitrary agreement for how to Tepresent fractions. (By the
way, always write fractions with a hozizontal bar, not a slanted one. Wrire 2, not 3/4.) As
a convention, it falls in the category of things that you simply tell students. However, a
good idea is to make the convention so clear by way of demonstration that students will
tell you what the top and bottom numbers stand for. The following procedure is recom-
mended even if your students have besn “using” symbolic fractions for several years.
Drisplay several collections of fractional parts in a manner similar to those in Fig-
ure 5.10. Have students count the parts together. After each count, write the correct
fraction, indicating that this is how it is written as a symbol. Include sets that are more
than one but write them as simple or “improper” fractions and not as mixed numbers.
Include at least two pairs of sets with the same top numbers such as 4 and 4. Likewise,
‘include sets with the same bottom numbers. After the class has counted and you have
- written the fraction for at least six sets of fractional parts, pose the following questions:

¢ What does the bottom number in a fraction tell us?

* What does the top number in a fraction tell us?

Before reading further, answer these twe questions in your own words. Dog’t
rely on formulations you've heard before. Think in terms of what we have been
talking about—namely, fractional parts and counting fractional parts. imagine
counting a set of 5 eighths and « set of 5 fourths and writing the fractionsfor
these sets, Use children’s language in your formulations and tfy to come up with
o way to explain these meanings that has nothing to do with the type of model
_involved, :

Here are some reasonable explanations for the top and bottom numbers.

*  Top number: This is the counting number. It tells how many shares or parts
we have. It tells how many have been counted. It tells how ™Many paits we are
talking about. It counts the parts or shares.

® Bottorm number: This tells what is being counted. It tells what fractional part is
being counted. If it is a 4, it means we are counting fourths; if it is a 6, we are
counting sixths; and so on. '

This formulation of the meanings of the top.and bottom numbers may seem
unusual to you. It is often said that the top number teils "how many.” (This phrase
seems unfinished. How many what?) And the bottom tells “how many parts it takes to
make a whole.” This may be correct but can be misleading. For example, a 1 piece is
often cut from a cake without making any slices in the remaining ¢ of the cake. That

“the cake is only in two pieces does not change the fact that the piece taken is 1. Or
if a"pizza is cut in 12 pieces, two pieces still make ¢ of the pizza. In neither of these
 instarices does the bottom number tell how many pieces make a whole.
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There is evidence that an iterative notion of fractions, one that views a fraction

such as # as a count of three things called fourths, is an important idea for children to
develop. The iterative concept is most clear when focusing on these two ideas about
fraction symbals:

= The top number counts.

» The bottom number tells what is being counted.

The what of fractions are the fractional parts. Théy can be counted. Fraction sym-
bols are just a shorthand for saying how marny and what.

Smith (2002) points out a slightly more nmathematical” definition of the top and
bottom numbers that is completely in accord with the one we've just discussed. For
Smith, it is important ia see tnie bottom number as the divisar and the top as the mul-
tipiier. That is, ¢ is tiee fimes what you get when you divide a whole into four parts.
This xnultiplier and divisor idea is especially useful when students are asked later t0
think of fractions as an indicated division; that is, § also rneans 3+ 4,

Numerator and Denominator

To count 4 set is to enumerate it. The cOmIMaON TamMe for the top number in a frac-
tion is the mumerafor.

A denomination is the name of a class oI type of thing. A $1 bill, a 5 bill, and a
$10 bill are said to be bills of different denorninations. The common name for the bot-
tom number in a fraction is the denominator.

“The words mumerator and denominator have no common reference for children.
Whether these words are used or not, the wozds themselves will not help young stu-

dents understand the meanings. .

Mixed Numbers and Improper Fractions

If you have counted fractional parts beyond a whole, your students already know
how 4o write ¥ or 2. Ask, “What is another way that you could say 13 sixths?” Stua-
dents may suggest “two wholes and one-sixth more,” or “two plus one-sixth.” Explain
that these are correct and that 2 + § 18 usually written as 2¢ and is called a rrixed nurn-
ber. Note that this is a symbolism convention and must be explained to students. What
is not at all necessary is to teach a rule for converting mixed numbers t0 COTMINON frac-
tions and the teverse. Rather, consider the foltowing task.

1

#

RS

Mixed-Number Names
Give students a mixed number such as 3%. Their task is to find a single frac-
tion that names the same amount. They may use any farniliar materials ox
make drawings, but they must be able to give an explanation for their result.
Similarly, have students start with 2 fraction greater than 1, such as ¥, and

have them determine the mixed number and provide a justification for their
result. \
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Repeat the “Mixed-Number Names” task several times with different fractions.
After a while, challenge students to figure out the new fraction name without the use
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