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The development of numeracy in early childhood is not a linear progression of memorizing numbers; rather, it is a 

complex, multi-dimensional cognitive evolution. Research from the Canadian Child Care Federation (CCCF) and 

various educational frameworks suggests that mathematical thinking begins long before a child enters a formal 

classroom. Understanding the Ages and Stages of Numeracy Developmentis critical for educators, technical

writers in the education sector, and caregivers to provide the appropriate scaffolding required for a child to move

from basic pattern recognition to complex arithmetic fluency.

The Theoretical Framework of Mathematical Cognition

Numeracy development is grounded in the ability to perceive and process magnitude and quantity. This cognitive

architecture is often divided into two systems: the Approximate Number System (ANS), which allows infants to

distinguish between large and small sets of objects, and the Precise Number System, which enables the tracking of

small, individual items. As children grow, these innate systems are mapped onto cultural symbols (number words

and Arabic numerals).

According to the ITT Core Content Framework, numeracy is a foundational pillar of cognitive development that

influences future academic success across all STEM (Science, Technology, Engineering, and Mathematics)

disciplines. By breaking down the progression into specific technical stages, we can better understand how a child’s

brain transitions from concrete manipulation to abstract reasoning.

The Five Technical Stages of Early Numeracy Learning

Experts in early childhood mathematics, such as those contributing to the NumberSensemodels, identify five

distinct stages of numeracy conceptualization. These stages define how a child interacts with quantities and

operations.

1. The Emergent Stage

In the Emergent Stage, children begin to learn the names of numbers but do not yet understand the concept of 

cardinality (the idea that the last number counted represents the total quantity of the set). Characteristics include:

•  Rote counting in a sequence (often skipping numbers, e.g., "1, 2, 3, 5, 8").

•  Inability to maintain one-to-one correspondence (the child may point to one object while saying two number 

words).

•  Recognition of number symbols as shapes rather than values.

2. The Perceptual Stage

The Perceptual Stagemarks the transition to counting visible items. At this level, a child can accurately count a

collection of objects but requires those objects to be physically present. If the objects are hidden, the child can no

longer conceptualize the total. Key mechanics include:



•  Mastery of one-to-one correspondence for small sets.

•  Reliance on "count-all" strategies (starting from one every time a new set is added).

•  The beginning of subitizing—the ability to recognize the number of items in a small group (usually 1-3) without 

counting them one by one.

3. The Figurative Stage

In the Figurative Stage, children can count objects that are not visible, such as items hidden under a screen.

However, they still rely on the "count-from-one" strategy. If told there are five items under a cloth and three outside,

the child will count "1, 2, 3, 4, 5" (mentally or using fingers) and then "6, 7, 8." They cannot yet jump directly to the

number five.

4. The Counting On Stage

This is a pivotal shift in mathematical efficiency. In the Counting On Stage, the child internalizes the concept of the 

first addend. When presented with the same problem (5 items hidden, 3 visible), the child starts directly at 5 and 

counts "6, 7, 8." This demonstrates a sophisticated understanding of number conservationand the ability to treat

a number as a singular, abstract entity.

5. The Facile Stage

The Facile Stage (often referred to as the stage of strategic thinking) occurs when a child no longer relies solely on 

counting. Instead, they use number properties and known factsto solve problems. For example, to solve 8 + 4, a

facile learner might think, "8 + 2 is 10, and 2 more is 12." This involves:

•  Partitioning: Breaking numbers into components (e.g., 7 is 5 and 2).

•  Commutativity: Recognizing that 3 + 7 is the same as 7 + 3.

•  Inverse Operations: Understanding the relationship between addition and subtraction.

Chronological Milestones: A Developmental Timeline

While the stages above represent cognitive shifts, the following timeline provides a practical benchmark for

expected milestones from birth through age seven, based on CCCF and Oxford Owl research data.



Age Group Key Numeracy Milestones Technical Capability

0–4 Months Visual tracking of objects; sensitivity 
to changes in quantity (large scale).

Pre-verbal magnitude discrimination

1–2 Years Reciting some number words; using 
fingers to show age; beginning to 
understand "more" vs. "less."

Emergent number language

3–4 Years Counting up to 10; subitizing up to 3; 
recognizing basic geometric shapes.

Perceptual counting; 1-to-1 
correspondence

4–5 Years Comparing sets of objects; identifying 
numbers 1–20; beginning of "counting 
on."

Early figurative reasoning

6–7 Years Solving simple addition/subtraction in 
head; understanding place value (tens 
and ones).

Facile strategy implementation

Technical Mechanics: Subitizing and Cardinality

To deeply understand numeracy, we must analyze the underlying mechanics of Subitizing and Cardinality. These

are not merely skills but neurological functions that facilitate higher-order math.

The Role of Subitizing

Subitizing is divided into two types: Perceptual Subitizing (recognizing a small group immediately) and 

Conceptual Subitizing(recognizing a larger group as a composite of smaller groups, e.g., seeing 6 on a die as

two groups of 3). Developing conceptual subitizing is a prerequisite for understanding part-whole relationships in

the Facile Stage.

The Principle of Cardinality

Cardinality is the understanding that the last word used in a counting sequence tells how many items are in the set.

A technical failure in cardinality often manifests when a child counts a set of five items, and when asked "So how

many are there?", they proceed to count them again from one. Mastering cardinality allows the child to use

numbers as "data points" rather than just labels in a sequence.

The Concrete-Pictorial-Abstract (CPA) Instructional Sequence

Effective pedagogical implementation of numeracy development follows the CPA model. This technical workflow

ensures that children build a solid mental representation of mathematical concepts before moving to symbolic

manipulation.

1.  Concrete: The use of physical manipulatives (blocks, beads, counters). This supports the Perceptual Stage 

by providing tangible evidence of quantity.

2.  Pictorial: The use of images, tallies, or dots to represent quantities. This bridges the gap between the 

physical world and the Figurative Stage.

3.  Abstract: The use of Arabic numerals and mathematical symbols (+, -, =). This is the goal of the Facile Stage, 

where symbols represent complex cognitive operations.



Case Study: Identifying Developmental Gaps in Early Years

Consider a child in a Reception (Ages 4-5) setting who consistently struggles with addition. An assessment reveals

the following:

•  Observation: When asked to add 4 and 2, the child counts out 4 blocks, then 2 blocks, then counts the entire 

set from 1 to 6.

•  Diagnosis: The child is currently at the Perceptual Stage. They have not yet reached the Counting On stage 

because they lack number conservation—they do not trust that the first set of 4 remains 4 without re-counting.

•  Solution: Implement "Screening Exercises." Show the child 4 blocks, then cover them with a cloth. Ask the 

child to add 2 more blocks by starting at 4. This forces the transition from Perceptual to Figurative/Counting On 

strategies.

Troubleshooting Common Operational Challenges in Numeracy Pedagogy

Educators often encounter specific roadblocks when teaching early numeracy. Below is a matrix of common errors

and technical interventions.



Error Mode Description Intervention Strategy

Stable-Order Error Child counts "1, 2, 4, 3, 5" 
consistently. The sequence is stable 
but incorrect.

Intensive rote-rehearsal with rhythmic 
counting and number songs.

One-to-One Error Child skips an object or counts one 
object twice.

Physical movement: Have the child 
move the object from one container to 
another while counting.

Magnitude Confusion Child thinks "10" is smaller than "2" 
because the numeral "2" might be 
physically larger.

Use of number lines and size-
proportional manipulatives (e.g., 
Numicon).

Abstraction Error Child can count blocks but cannot 
count abstract things like claps or 
jumps.

Multi-sensory counting activities 
(auditory, kinesthetic, and visual).

Long-Term Implications of Early Numeracy

The stages of numeracy development are not merely milestones to be checked off; they are the scaffolding for all 

future logic-based learning. A child who reaches the Facile Stage early is more likely to develop Algebraic 

Thinking—the ability to see patterns and relationships rather than just performing calculations. Research from the 

CCCF emphasizes that early intervention during the Perceptual and Figurative stages can close the achievement 

gap for children who may otherwise struggle with Dyscalculia or mathematical anxiety in later years.

As children move into Key Stage 1 (Ages 6-7), the focus shifts to place value. Understanding that the "1" in "15"

represents a group of ten is a massive cognitive leap that requires the child to have fully mastered partitioning and

cardinality in the earlier stages. Without this foundation, the base-ten system remains a mystery, leading to

persistent difficulties with multi-digit arithmetic.

Ultimately, numeracy is a language. Like any language, it requires immersion, the transition from concrete objects

to abstract symbols, and a structured progression through developmental stages. By aligning educational strategies

with these technical stages, we can ensure that every child develops the "Number Sense" necessary to navigate a

data-driven world. The role of the educator is to identify the child's current stage and provide the specific challenge

—whether it be moving from "Counting All" to "Counting On" or from "Concrete" to "Abstract"—that triggers the

next level of cognitive evolution.
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