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ALGORITHMS
Knuth (1974) defines an algorithm as “a precisely
defined sequence of rules telling how to produce
specified output information in a finite number of
steps.” Steen (1990) puts this more simply by
defining an algorithm as “a recipe for computation.”

The learning of mathematical algorithms is an
important component of procedural fluency, the
ability to perform procedures flexibly, accurately,
and efficiently (NRC, 2001, p. 162).

There is a consensus from research that students
need to understand how algorithms work.
Conceptual understanding and procedural fluency
are linked.

When the initial computational procedures that
students use to solve multidigit problems reflect
their understanding of numbers, understanding
and fluency develop together (NRC, 2001, 
p. 196).

…the Chinese teachers often cited an old 
saying to introduce further discussions of an
algorithm. “Know how, and also know why.” 
In adapting this saying which encourages 
people to discover a reason behind an action,
the teachers gave it new and specific meaning
—to know how to carry out an algorithm and

to know why it makes sense mathematically

(Ma, 1999, p. 108).

In Houghton Mifflin Math, concrete models are
used to show students how the algorithms work.
For example, in grade 1, base-ten blocks are used
to introduce students to the algorithm for subtract-
ing two-digit numbers. In grade 4, the algorithm for
multiplying 2 two-digit numbers is developed using
an array model and the Distributive Property.

Student Book, grade 1, page 627
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Student Book, grade 4, page 176
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Other research about algorithms focuses on
whether students should be taught specific 
algorithms or whether they should be allowed 
to invent their own.

…many students are likely to need help 
learning efficient forms of multidigit procedures.
…children can and do devise or invent 
algorithms for carrying out multidigit 
computations (NRC, 2001, p. 197).

Instruction should not be based on extreme
positions that students learn, on the one hand,
solely by internalizing what a teacher or book
says or, on the other hand, solely by inventing
mathematics on their own (NRC, 2001, p. 11).

Based on this research, Houghton Mifflin Math
presents specific algorithms, but also discusses
alternative algorithms and encourages students 
to invent their own algorithms. An example can 
be seen in grade 3, page 123, where alternative 
subtraction algorithms are explored.

Further, students learn that algorithms have
changed over time. In Europe in the 1400s, Gelosia
Multiplication was popular. This is shown in grade
4, page 197.

Student Book, grade 3, page 123

Student Book, grade 4, page 197


