Number and Operations Developmental
Progression

The Number and Operations Developmental Progression illustrates the general sequence in
which children develop core early number and operations understanding, skills, and abilities.
The progression is based on decades of research on early math learning (Baroody & Purpura,
2017; Frye et al., 2013). This progression expands on the example number knowledge
developmental progression provided in the Teaching Math to Young Children practice guide,
in that it includes skills related to solving basic problems as described in Baroody and Purpura
(2017).

This developmental progression differs from the module-specific progressions in that it
provides a high-level view of the relationships among the early math skills across modules. It
also does not include any age ranges because the ages at which children acquire these skills
vary widely.

The colors on the developmental progression correspond with the color assigned to each
module (see graphic below). The arrows on the progression show the developmental
relationships between the skills. A child is ready for one skill when they have mastered the
skill or skills that come before it on the progression.

Module 1 Module 2 Module 3 Module 4
Subitizing Meaningful Counting Comparing and Solving Basic Problems
Labeling Magnitudes

Note the special relationship between the skills related to solving basic problems (in gold) and
the rest of the progression. Subitizing is a developmental prerequisite for nonverbal addition
and subtraction. Nonverbal addition and subtraction, in turn, is a developmental prerequisite
for counting-based problem-solving. However, meaningful counting and counting-based
comparisons are also developmental prerequisites for counting-based problem-solving.

A child needs to master all those skills in order to use counting to solve basic problems.
Although the skills for solving basic problems are not direct developmental prerequisites for
the other skills represented in the progression, engaging children in problem-solving is a great
way to build those skills.

You can use the Number and Operations Developmental Progression in conjunction with your
progress monitoring data to tailor instruction for your students. For example, if your progress
monitoring data show that a child can use one-to-one counting to determine the total amount
in a set and demonstrate cardinal understanding, you can look to the progression for the next
step for that child—which is providing opportunities to make counting-based comparisons.
Alternatively, if a child is struggling to identify which of two neighboring numbers is the
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largest, you can look at the progression to determine a prerequisite skill the child needs to
work on in order to progress—in this case, strengthening number-after knowledge.

Familiarize yourself with the Number and Operations Developmental Progression as you move
through the modules. The progress monitoring video in each module will help you interpret
and use the progression when monitoring children’s progress and tailoring instruction to
children’s individual needs.
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Subitizing

Subitizing refers to a child’s ability to immediately recognize
the total number of items in a set and label it with an
appropriate number word. When children see many
different examples of a quantity (e.g., two eyes, two hands)
labeled with the same number word, as well as non-examples
labeled with other number words (e.g., three cars), children
construct precise concepts of one, two, and three.

Nonverbal
addition and

- | subtraction

Once children can subitize small quantities (1-3), they
can represent those quantities in their mind and then
mentally add to or take away other small quantities (1-2)
from them.

v

v

Counting-based | Once children have a firm grasp of the counting

problem-solving || sequence, can meaningfully count objects, and use
counting to compare quantities, they are ready to
engage in counting-based addition and subtraction with

objects.

Meaningful |} Meaningful object counting is counting in a one-to-one
object fashion and recognizing that the last word used while
counting counting is the same as the total. This is called the
cardinality principle.
\/
Counting- Once children can use subitizing to compare small sets, they
based can use meaningful object counting to determine the larger
comparisons J of two sets (e.g., “seven” items is more than “six” items
because you have to count further). This leads to the
discovery of the increasing magnitude principle.
N
v
Number- Familiarity with the counting sequence enables a child to
after have number-after knowledge—that is, to enter the sequence
knowledge at any point and specify the next number instead of always
counting from one.
v
Mental Once children recognize that counting can be used to
comparisons | compare sets and have number-after knowledge, they can
of close efficiently and mentally determine the larger of two adjacent
numbers or close numbers (e.g., that “nine” is larger than “eight”).
\
Number- Once children can mentally compare numbers and see that
after equals || “two” is one more than “one” and that “three” is one more
one more than “two,” they can conclude that any number in the count

sequence is exactly one more than the previous number.

Source: Adapted from Baroody and Purpura (2017) and Frye et al. (2013).
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