Research-Based Practice: Schema-Based Instruction for Mathematical Problem Solving
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Description: There are five structures (schemata) featured in mathematic word problems:
change, group, compare, restate, and vary (Marshall, 1995). These are grouped into either
additive or multiplicative structures. See table below (Kalyuga, 2006):

Additive (require addition or subtraction)

Multiplicative (requires multiplication or division)

Change: begins with an initial quantity that
is changed either by adding or subtracting.

Group: a number of smaller groups
combining to form a new larger group (part-
to-whole).

Compare: Compares two different sets
emphasizing the relation between the two
sets.

Restate: Ratio-type situations. A relation exists
between two things (e.g. twice as much), and the
same relation applied to two different values
describing the same things.

Vary: If-then relationships. A relationship exists
between the amounts of two things. So, as the amount
of one thing increases or decreases the amount of the
second things changes in the same fixed way.

To support students in using the understanding of schemata to solve problems, the following
four-step strategy (FOPS) can be used (Jitendra et al., 2009):

F: Find the problem type

O: Organize the information in the problem using a diagram

P: Plan to solve the problem using the diagram

S: Solve the problem




