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Learning Progression. Students have been developing strategies for representing, comparing, and finding
equivalent fractions. In this unit, students extend these representations and strategies to develop models and
methods for adding, subtracting, multiplying, and dividing fractions. 

Students use fraction circle pieces, rectangles models (paper folding), number lines, and drawings to represent
these operations. Children need exposure to a variety of concrete models and mathematical interpretations of
fractions in order to understand the underlying concepts before they can develop meaningful procedures with
symbols (Cramer et al., 1997). Therefore, in this unit, students focus on developing models for the operations
involving fractions. 

Research suggests that although students are able to draw on their informal or “real-life” knowledge of frac-
tions to solve problems, premature attempts at using symbolic procedures can interfere with the construction
of meaningful algorithms (Mack, 1990). For example, when students are presented with a problem such as
1–2 +

1–4 , their answers are often incorrect because they try to add numerators and denominators based on a
whole-number algorithm. The same students are often able to solve the same problem correctly when it is pre-
sented in a context, such as: 

Ana ate 1–2 of a pizza for dinner and another
1–4 of the pizza for a snack. How much of the whole pizza did she

eat? 

They use their knowledge of the real world to think through the problem using context and imagery, and then
find a solution that makes sense to them. That said, at this point, many students develop paper-and-pencil
strategies for the operations. Encourage students to connect these procedures or patterns to the problem situa-
tion by representing the problem. 

“Instructional practices that tend toward premature abstraction and extensive symbolic manipulation
lead students to have severe difficulty in representing rational numbers with standard written symbols
and using the symbols appropriately.”

National Research Council, 2001, p. 234
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Connect Strategies. During this unit, students will develop multiple strategies for all the operations and orga-
nize these strategies into strategies Menus. See Figure 1. 
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Using Area Models
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Using Area Models
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Figure 1: Strategies Menus for Adding, Subtracting, and Multiplying Fractions
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Estimate and Check for Reasonableness. Students should be encouraged to use multiple strategies to solve
a problem and estimate to check if their response is reasonable. The multiple steps involved in paper-and-pen-
cil strategies often yield inaccurate answers. Paper-and-pencil strategies can also complicate a problem that
can be solved with a simple mental math strategy. In this unit, students are encouraged to use benchmarks to
estimate sums and differences. 

To estimate products and quotients, students are encouraged to represent the problem with a model or context.
To this end, students will also analyze patterns in products and quotients. For example: When solving 3 � 4
the product is larger than the factors but when solving 3 � 1–4 the product is smaller than 3. One way to think
of this problem is to think about having 3 groups that are the size of 1–4 of a whole. These patterns and estima-
tion strategies will help students develop flexible paper-and-pencil as well as efficient mental math strategies
for solving problems involving fractions. 
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