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Today’s Insight-Driven Exams

A pupil who completes arithmetic exercises quickly can appear ready for algebra. Another who
calculates more slowly may seem less prepared. Give both pupils a growing pattern and ask them
to explain how it changes; however, those impressions can reverse.

The second pupil may notice that each new figure adds three blocks, connect the figure number
with the total, and describe a rule that works for any figure. The faster calculator may simply
continue counting.

This difference matters because algebra does not begin when letters replace numbers. It begins
when pupils recognise relationships, describe how quantities vary and make claims that extend
beyond one calculation. Pattern tasks can bring this thinking into view before formal equation
solving begins, giving educators time to strengthen it through concrete, visual and verbal work.

The Reasoning Behind the Answer Reveals Readiness

Pattern activities are often treated as short exercises: identify what comes next, write the missing
number and move on. Yet a correct next term does not necessarily show that a pupil understands
the structure.

A pupil might continue 4, 7, 10, 13 by repeatedly adding three. That demonstrates useful recursive
thinking, but it does not show whether the pupil can connect a term’s position with its value. A
more algebraic response might explain that each value is three times its position, plus one. The first
method moves through the pattern one step at a time. The second describes the relationship
governing the whole pattern.

Eye tracking evidence adds an important qualification. In a 2024 Springer study of pattern
recognition among first grade pupils, researchers examined how children approached repeating
patterns and found that correct responses could emerge from different visual and cognitive
processes. Some pupils recognised the repeating unit as a structure, while others relied on less
systematic scanning.

For educators, the implication is practical. Pattern tasks become more informative when pupils
must explain the change, identify the repeating or growing unit, represent the relationship in
another way or predict a distant term. These prompts reveal whether the pupil sees a mathematical
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relationship or has simply found a way to continue the sequence.

Arithmetic Fluency Is Only Part of the Readiness Picture

Arithmetic fluency remains important. Pupils need secure knowledge of number operations if they
are to work confidently with algebra. It becomes less reliable as an indicator of readiness when
considered on its own.

A pupil can perform familiar procedures accurately while holding a narrow understanding of the
equals sign, variables or numerical relationships. The pupil may interpret the equals sign as an
instruction to calculate rather than a statement that two expressions have the same value. This
belief can remain hidden in conventional arithmetic exercises because the correct procedure still
produces the expected answer.

The same distinction appears later in mathematics. Researchers conducting a 2024 study of
rational number sense involving 360 Grade 7 pupils identified different profiles among pupils
who could complete familiar operations and those who could recognise and use underlying
numerical structures more flexibly. The most flexible group showed an emerging movement from
an arithmetic focus towards an algebraic one.

Calculation and reasoning are not competing priorities. Procedural fluency gives pupils dependable
tools. Relational thinking helps them understand why those tools work, recognise when they apply
and adapt them to unfamiliar problems. Algebra readiness depends on how these forms of
knowledge work together.

Explanation Makes Emerging Generalisation Visible

The most informative question after a pupil extends a pattern may be: how do you know?

A response such as “I added four again” remains tied to the latest step. A stronger explanation
identifies a stable relationship: “Every new figure has four more tiles because one tile is added to
each side.” A more advanced response connects the figure number directly with the total or
explains why the rule will remain true for every case.

These responses suggest different instructional needs. A pupil who can extend a sequence but
cannot explain its structure may benefit from comparing two patterns with similar appearances but
different rules. A pupil who can describe the relationship verbally but cannot record it may need
support moving between words, tables, diagrams and symbolic expressions.

The same correct answer can therefore lead to different teaching decisions. The educator is not
simply judging whether a pupil has succeeded. The explanation helps identify the pupil’s current
way of thinking and the next representation, contrast or question most likely to extend it.

Diagnostic Evidence Can Separate Skills Hidden By a Total
Score

Broad mathematics scores are useful for tracking attainment, but they can compress several forms
of understanding into one result. Two pupils with similar totals may have very different levels of
readiness for algebra.
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A stronger assessment approach combines short pattern activities, classroom discussion, work
samples and targeted maths diagnostic tests that examine specific concepts rather than reporting
only an overall result. The purpose is not to attach another label to the pupil. It is to identify
whether difficulty lies in calculation, representation, generalisation, relational understanding or
movement between these forms of thinking.

A short sequence of prompts can reveal these distinctions. A teacher might first ask a pupil to
extend a visual pattern, then describe what changes and what remains constant. The pupil could
represent the same relationship in a table, predict a distant figure and evaluate whether a proposed
rule will always work.

Each prompt adds a different layer of evidence. Extending the pattern shows whether the pupil can
continue it. Describing the change reveals recursive reasoning. Predicting a distant term
encourages the pupil to connect position and value directly. Testing a rule introduces justification
and the possibility of counterexamples.

This evidence makes planning more precise. Pupils who need support with number facts do not
necessarily need the same instruction as pupils who calculate accurately but cannot express a
general relationship. Diagnostic assessment helps the teacher identify what is secure, what
connection is missing, and what kind of task could make that connection visible.

Shared Interpretation Turns Evidence Into Action

Pattern tasks are not automatically diagnostic. Their value depends on task design and on how
educators interpret the responses.

Teacher interpretation has therefore become an important strand of early algebra research.
Synthesising evidence from 13 studies, a 2026 review in Frontiers in Education found that
teachers often identified visible features of pupils’ work more readily than they interpreted the
underlying reasoning or selected an instructional response. The review also found that focused
professional learning, including collaborative discussion and the examination of pupil work, could
strengthen this form of noticing.

Mathematics teams can apply this insight by comparing contrasting responses and asking three
practical questions: what did the pupil attend to, what relationship does the response suggest, and
what prompt could move the thinking forward?

Over time, examples of pupil work can form a useful progression. One response may show
copying, another repeated addition, another coordination between figure number and total, and
another a justified general rule. This gives educators a shared language for recognising emerging
algebraic reasoning, even when it appears through incomplete language or an unexpected
representation.

Targeted Tasks Can Strengthen Reasoning Before Algebra
Becomes Abstract

The value of identifying weak pattern reasoning early is the opportunity to respond while
relationships can still be explored through materials, diagrams, stories and spoken explanations.

Pupils can compare two patterns that grow at different rates, build figures from tiles, translate
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visual structures into tables or test whether a proposed rule always works. Teachers can ask for
several representations of the same relationship and invite pupils to find a case that disproves an
unreliable rule.

Contrasting cases are especially useful because they encourage pupils to look beyond surface
similarity. Two patterns may increase by the same amount but begin with different values. Two
diagrams may look similar while following different growth rules. Comparing them requires the
pupil to decide which relationship matters.

Tasks can also make counting less practical and structural reasoning more useful. Asking for the
fiftieth figure, hiding intermediate stages or comparing two proposed rules encourages pupils to
move from repeated steps towards a general relationship.

Formal notation can then be introduced as a concise way to record reasoning pupils already
understand. Letters and equations no longer arrive as an abrupt new topic. They represent
relationships that pupils have learned to identify, explain and test.

Pattern recognition cannot provide a complete verdict on algebra readiness. No single task can. It
can, however, reveal whether a pupil is beginning to look beyond individual answers and recognise
the mathematical structure connecting them. That is the reasoning on which later algebra depends.
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