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ABSTRACT

Strategic intervention materials are most useful when instructional tasks and assessment evidence
are aligned to a clear learning progression. This article conducts a design analysis of a Grade 3
mathematics intervention on comparing whole numbers up to 10,000. Rather than treating correct
symbol selection as the sole outcome, the proposed progression distinguishes prerequisite
place-value knowledge, comparison strategy, symbolic fluency, number-line interpretation,
contextual transfer, and error correction. Assessment cards from the source are reorganized into
an evidence-centered cycle of elicitation, interpretation, feedback, and enrichment. A diagnostic
error taxonomy is presented for digit-count errors, misaligned-place errors, first-difference errors,
symbol-reversal errors, equality errors, and contextual-reasoning errors. The article also identifies
inconsistencies in the source that demonstrate why answer-key moderation and item validation
are essential. The resulting framework supports formative use of intervention materials while
making no unsupported claim about measured achievement effects.
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1. Introduction

A learner who inserts the correct symbol between two numerals may have used sound
place-value reasoning, a visual mnemonic, a guess, or an incorrect rule that happened to work.
Product alone does not reveal strategy. For intervention to be instructional, assessment must elicit
evidence about how learners compare numbers and use that evidence to determine the next task.

The submitted Grade 3 Strategic Intervention Material (SIM) addresses the competency of
comparing numbers up to 10,000 using relation symbols. It includes a guide card, three activity
cards, assessments, enrichment tasks, an answer key, and a reference card. Its sequence moves
among place-value charts, direct symbolic comparisons, number lines, true-or-false statements,
and contextual problems. These components can be strengthened by making the underlying
learning progression and diagnostic purpose explicit.

This article proposes an assessment-driven progression derived from the source. It does not
report student outcomes because the file provides instructional content rather than a documented
research dataset. The goal is to specify what evidence each task can produce, how common errors
may be interpreted, and what feedback or follow-up task logically follows.

2. Analytic Method

The SIM was analyzed as a designed assessment system. Each task was classified by target
knowledge, response form, representation, cognitive demand, and feedback opportunity. Items
were then mapped to a six-stage learning progression. Incorrect and inconsistent examples in the
source were used to construct a quality-assurance discussion, not as evidence of learner
performance. The framework is therefore suitable for design review and future empirical testing.
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3. A Six-Stage Learning Progression
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Table 1. Assessment-driven progression for comparing whole numbers.

3.1 Prerequisite: place-value identification

Learners first need to identify the value represented in each position. A completed chart should
be accompanied by oral or written decomposition. For 5,605, the learner should communicate 5
thousands, 6 hundreds, 0 tens, and 5 ones. The zero is diagnostically important because it shows
whether the learner preserves the tens position rather than compressing the numeral.

3.2 Alignment and the first unequal place

At the next stages, learners align numbers by place and compare from the greatest place
toward the ones. The teacher observes whether the learner compares the leftmost digits only,
counts digits, or identifies the first unequal corresponding place. A response should include a
reason: 9,731 is greater than 9,715 because the thousands and hundreds are equal, and 3 tens are
greater than 1 ten.

3.3 Relational notation and reversal

Symbol fluency includes reading a relation in words and reversing it correctly. If 650 > 605,
then 605 < 650. Equality tasks should include equivalent forms such as 9,250 = 9,200 + 50. These
tasks distinguish equality from visual sameness and reinforce that both sides name the same
quantity.

3.4 Validation and contextual transfer

Number-line items reveal whether learners understand order spatially, while contextual
true-or-false items require them to connect a relation to a verbal claim. For example, if one group
collects 1,610 objects and another 1,560, the learner must compare the quantities and then
determine whether the written claim matches that comparison. This stage introduces the critical
practice of evaluating a statement rather than automatically accepting it.
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4. Diagnostic Error Taxonomy
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Table 2. Error patterns and instructionally responsive feedback.

5. An Evidence-Centered Assessment Cycle

5.1 Elicit

An item should make the target reasoning visible. Blank-symbol tasks efficiently sample
accuracy but reveal little by themselves. Selected items should therefore request a marked
decisive digit, a place-value explanation, a reversed statement, or a number-line confirmation.
Short explanations can be oral for learners whose writing fluency would otherwise obscure
mathematical understanding.

5.2 Interpret

Teachers interpret responses using the progression and error taxonomy. A wrong symbol with
a correct verbal explanation suggests a notation problem; a correct symbol paired with an
incorrect place-value explanation signals fragile understanding. Grouping errors by cause is more
useful than totaling incorrect items alone.

5.3 Respond

Feedback should identify the strategy to revise. Comments such as align the hundreds places,
compare the first unequal place, or read the relation from left to right are more actionable than
wrong. The next item should target the diagnosed need. Learners with symbol-reversal errors
need paired reading tasks, whereas learners with place-value errors need decomposition and
alignment.

5.4 Extend

Enrichment should deepen structure rather than merely increase the number of items.
Learners can create two numbers satisfying a relation, find the greatest number under given digit
constraints, place several numbers on an unlabeled interval, or correct a fictional student's
explanation. These tasks promote relational reasoning and mathematical argument.



Assessment-Driven Number Comparison

6. Assessment Blueprint

A balanced short assessment might allocate items across the progression: two place-value and
alignment items, two first-unequal-place comparisons, two relational notation items, one
number-line item, one equivalent-form equality item, and two contextual judgment items. At least
three items should require a brief justification. This blueprint samples more than symbol
production while remaining practical for classroom use.

Scoring can separate accuracy, representation, reasoning, and communication. A learner may
earn reasoning credit after an arithmetic or notation slip, while a correct guess without
explanation receives limited evidence credit. Such analytic scoring is particularly useful during
intervention because it identifies what to teach next.

7. Item and Answer-Key Quality Assurance

The source contains examples that require correction. The statement 9,271 > 9,705 is
mathematically false; the hundreds digits decide that 9,271 < 9,705. A second passage verbally
states that 9,715 is less than 9,731 but displays the opposite symbol. Answer-key entries also
require checking against each prompt and contextual statement. These issues demonstrate why
materials should undergo independent item solving, symbol verification, language review, and
answer-key reconciliation before publication.

Moderation can use a four-step protocol: one reviewer solves all items without the key; a
second checks language and representation; discrepancies are logged and corrected in both
activity and answer-key sections; and the final file is proofread after layout because symbol
substitutions or line wrapping can introduce new errors. Version control should record the
corrected edition.

8. Implications for Intervention Practice

A SIM becomes strategically useful when it supports decisions. Learners need not complete
every page in the same order. Diagnostic evidence may route one learner back to place-value
decomposition, another to symbol reading, and another to contextual interpretation. Teachers can
preserve the material's guide-activity-assessment-enrichment architecture while making
movement through it responsive to demonstrated need.

Future evaluation should report the assessment design, sample, implementation period,
scoring reliability, and appropriate comparison evidence. Qualitative interviews can reveal
strategy changes that total scores miss. Until such evidence is collected, the framework should be
described as a design proposal rather than as a proven intervention.

9. Conclusion

Comparing numbers up to 10,000 is a progression from place-value knowledge to relational
and contextual reasoning. The analyzed SIM already contains representations and task types that
can support this progression. Organizing them around elicitation, interpretation, feedback, and
extension turns assessment into an instructional process. The error taxonomy and
quality-assurance protocol further protect the mathematical integrity of the intervention. These
tools provide a defensible basis for classroom adaptation and later empirical study.
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