The Components of Mathematical Proficiency

Conceptual Understanding

Conceptual understanding refers to an integrated and functional \
grasp of mathematical ideas. Students with conceptual I ?_{XD%INE
understanding know more than isolated facts and methods.

They understand why a mathematical idea is important and the
kinds of contexts in which is it useful. They have organised their
knowledge into a coherent whole, which enables them to learn

new ideas by connecting those ideas to what they already know.

Conceptual understanding also supports retention. Because facts

and methods learned with understanding are connected, they

are easier to remember and use, and they can be reconstructed

when forgotten...A significant indicator of conceptual

understanding is being able to represent mathematical situations in different ways and
knowing how different representations can be useful for different purposes...The degree of
students’ conceptual understanding is related to the richness and extent of the connections
they have made...Connections are most useful when they link related concepts and methods
in appropriate ways.

Mnemonic techniques learned by rote may provide connections among ideas that make it
easier to perform mathematical operations, but they also may not lead to understanding.
These are not the kinds of connections that best promote the acquisition of mathematical
proficiency. Knowledge that has been learned with understanding provides the basis for
generating new knowledge and for solving new and unfamiliar problems. When students
have acquired conceptual understanding in an area of mathematics, they see the
connections among concepts and procedures and can give arguments to explain why some
facts are consequences of others. They gain confidence, which then provides a base from
which they can move to another level of understanding.
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