unit .~ MATHEMATICS IN THIS UNIT
5 Fractions and Ratios

Taken from the Math Trailblazers digital Teacher Guide

This unit focuses on using fractions and ratios. Students find equivalent fractions and ratios, including the
simplest form, to express the relationship between quantities. Ratios are represented using fractions, words,
tables, and graphs. Students use ratios to describe the relationship between distance and time in an investiga-
tion about walking speed. Ratios are also used to convert between units of measure within a standard mea-
surement system. Fraction circle pieces, number lines, and multiplication and division strategies are used to
develop skills including finding equivalent fractions and ratios and finding the simplest form of a fraction or
ratio.

Equivalent Fractions and Ratios

Area Models. One of the key skills needed for working fluently with fractions is the ability to represent and
identify these numbers in equivalent forms. Fraction circle pieces present a visual model for equivalent frac-
tions. For example, by recognizing that 1 yellow piece covers the same area as 2 blue pieces or 3 black pieces,
students can see the equivalence of +, +, and > . See Figure 1. They can also see that the yellow piece is the
“simplest” image of this area, and consequently, + is the simplest form of all of these fractions.
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Figure 1: Equivalent fractions modeled with fraction circle pieces

Number Lines. The Fractions on Number Lines Chart provides another model for finding equivalent
fractions. For example, students can use the number lines to find all the fractions that are equivalent to 2

by finding all the fractions that “line up” with <. They can see that + has the smallest possible numerator and
denominator, and is, therefore, the simplest form of these equivalent fractions. See Figure 2.
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Figure 2: Equivalent fractions on nhumber lines
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Multiplication and Division Strategies. Using models to find equivalent fractions builds the conceptual
understanding needed before students begin to use more formalized computations for finding equivalent frac-
tions and for simplifying fractions. Students build these procedures from their understanding of conceptual
models. For example, the fact that it takes 3 black pieces to cover one yellow piece gives rise to multiplying
the numerator and denominator of &+ by 3 to obtain the equivalent fraction 7 . See Figure 3.

1 1x3 3 3 1+3 1

4~ 4x3 12 12 12+3 4
Figure 3: Using multiplication and division strategies to find equivalent fractions

Ratios as Relationships Between Quantities

The concept of ratio is one of the more complex topics encountered in elementary-level mathematics. Beyond
the conceptual development required to move from whole numbers to fractions, students may encounter diffi-
culty grasping the various meanings associated with fractional quantities. Fractions, for instance, can repre-
sent parts of a whole (5 of a pie), a portion of a total number or individual units in a set (35 of all the students
in the class are girls), a ratio comparing one part of a whole to another part (the ratio of girls to boys in the
class is {3 ), or a comparison of two quantities that are not parts of the same whole (32) Though they are
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all shown the same way—a numerator over a denominator—the meanings of each are significantly different.

To this point in the Math Trailblazers curriculum, students have worked with fractions primarily as parts of a
unit whole. Since this meaning of fractions is perhaps the most intuitive, it has served as the launch point for
the study of fractions. Fraction circle pieces and number lines provide the primary models for developing
number sense of the part-whole relationship of numerator to denominator.

In this unit, students move beyond the part-whole relationship toward an expanded use of fractions and ratios.
They explore ratios such as the total cost to the number of items purchased, the number of nickels to the num-
ber of dimes of the same value, and the distance walked to the amount of time spent walking. They also use
ratios to show the relationship between different units of measure within a standard measurement system.
These ratios are represented using fractions, tables, graphs, and words.

The early part of this unit bridges the gap from thinking about fractions solely as parts of a whole to using
fractions with this wider set of relationships. Students use fraction circle pieces to consider the number of
pieces of different colors needed to cover the same area. For example, the fact that a yellow piece is + as big
as a pink piece is familiar to students from their previous work with circle pieces. This part-whole relation-
ship, however, leads to a more general ratio expressed in words: two yellow pieces are needed to cover every
pink piece. See Figure 4.
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Figure 4: Modeling the ratio of the number of pink pieces to the number of yellow pieces
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Based on this statement, students find the following series of equivalent ratios that describe the relationship.

# pink pieces 1 2 3 4
# yellow pieces 2 4 6 8

In a different context, equivalent ratios are written as fractions to represent one person’s share of cookies
compared to the total number of cookies that need to be shared fairly among 4 people.

# of cookies one persongets 1 2 3

B 4

total # of cookies 4 8 12 16

While there is still a familiar connection to part-whole fractions in this context, the series of equivalent frac-
tions shows the ratio as a fixed relationship between variable quantities. The goal is that students are able to
show ratio relationships using equivalent fractions as well as tables, graph points, and verbal descriptions as
shown in Figure 5. At the same time students need to understand that, although fractions occur in different sit-
uations with different meanings, the mathematical procedures for naming, comparing, and operating on frac-
tions are the same.
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“The number of quarts is always 1 quart to every 4 cups.
Every time the number of cups goes up by 4, you will have 1 more quart.”

Figure 5: Representations of the ratio of quarts to cups

Math Facts and Mental Math

This unit continues the review and assessment of the multiplication and division facts to develop mental math
strategies, gain fluency, and to learn to apply multiplication and division strategies to larger numbers.
Students will focus on the multiplication and division facts for the square numbers.
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