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In Grade 2, students build a basic understanding of fractions by splitting a shape into smaller equal-sized shares. Students describe these equal shares as halves, thirds, or fourths; they connect two halves, three thirds, or four fourths of a circle to reform the whole. While the term “fraction” may not necessarily be used at this time, this understanding prepares students for their formal study of fractions in Grade 3.

In Grade 3, students extend this geometric partitioning to formally represent a unit fraction as . Students connect “ ” to a shape divided into two equal shares, which they encountered in Grade 2 (2.G.3), and begin partitioning lines into line segments of equal length. This allows students to engage with the representation of a unit fraction on the number line, and by Grade 4 to construct a fraction from and deconstruct a fraction into its component unit fractions, e.g.,   decomposed into 3 equal segments of  unit on the number line.

In Grade 4, students recognize the connections between various unit fractions and equivalent forms, e.g.,  can be decomposed into 4 equal shares of  units each, and as such   is equivalent to . They connect the composition of larger units from equal-sized quantities to multiplication of fractions by whole numbers. Students extend this understanding of the relative “size” of unit fractions and the composition of larger fractions from unit fractions to compare fractions with different numerators and different denominators. The understanding of composing and decomposing fractions based on the unit fraction allows students to add fractions with like denominators.

Students recognize the connections between a Base Ten system built by composing ten ones into tens, ten tens into hundreds, etc., to decomposing the standard unit into ten equal parts successively, e.g., 1 decomposed into ten one tenths , one tenth  decomposed into ten one one-hundredths .  This extends the Base Ten number system beyond whole numbers into decimal representations of quantities. Students access prior knowledge of adding ones and tens to understand the process for adding tenths and hundredths, e.g., by decomposing tenths into hundredths.

In Grade 5, students combine their understanding of equivalent fractions with composing and decomposing fractions to add and subtract fractions with unlike denominators, recognizing the need for a common denominator to complete the operation. They interpret fractions as an expression of division, connecting fractions to their understanding from Grades 3 and 4 of division as equal sharing. Students connect a basic understanding of partitioning (Grade 2) to multiplication by fractions, e.g., partitioning a   of a circle into three (3) equal parts is the same as multiplying  by , and use this to multiply fractions by fractions.

In preparation for an in-depth study of ratios and proportions in Grade 6, students begin to build an understanding of multiplication as scaling. This idea is reinforced through previous exposure to decomposition of larger shapes into smaller, yet similar shapes, e.g., decomposing a rectangle into four equal-sized rectangles can illustrate that multiplying a number by  produces a number that is   as large as the original.
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