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MIN STRATEGY

Primary Disciplinary Field(s): Developmental Psychology, Mathematics Education, Cognitive
Science

1. Core Definition and Mechanism

The Min Strategy is a foundational mathematical strategy employed by children, typically in the
early stages of primary arithmetic learning, to solve simple addition problems. It is categorized as a
transitional mental arithmetic technique that bridges the gap between inefficient counting methods
and direct memory retrieval. Fundamentally, the strategy requires the child to identify the minimum
number of steps necessary to reach the solution, thus streamlining the counting process.

The mechanism involves two primary cognitive operations. First, when presented with an addition
problem (e.g., 3 + 9), the child mentally selects the larger addend (9) and holds it as the starting
point. Second, the child then incrementally counts on the number of units specified by the smaller
addend (3). The process is often verbalized internally: "Nine... ten, eleven, twelve." This approach
minimizes the total number of counting increments required, thereby reducing the time taken and
the potential for error compared to earlier methods, such as the Counting All strategy, where a
child would start counting from one and count all items (1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12).

Although the source material defines the strategy as counting incrementally from the lowest
integer, in professional literature, the efficient Min Strategy is synonymous with counting on from
the maximum addend to ensure maximal efficiency. The critical insight derived from the strategy
is that the child recognizes the commutative property of addition, understanding that the sum
remains constant regardless of the order of the addends. This cognitive realization allows the child
to strategically restructure the problem to minimize working memory demands. Therefore, the
selection of the "minimum” refers not to the starting number, but to the minimized steps required
for the secondary counting process, making it a critical step toward arithmetic fluency.

2. Developmental Context and Cognitive Load

The acquisition of the Min Strategy marks a significant cognitive milestone in a child's
mathematical development. It typically emerges after the child has mastered the most rudimentary
counting techniques, known as the Counting All strategy, which relies heavily on external aids or
finger counting. The Min Strategy demonstrates a shift towards internalized, abstract thought and
efficient strategy selection, indicating a more advanced understanding of number relationships.

From a Cognitive Load perspective, the Min Strategy is highly adaptive. When solving 2 + 10, the

Counting All method requires holding 12 discrete counting steps in memory, whereas the Min
Strategy requires holding the number 10 (the base) and only executing two steps (11, 12). This
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substantial reduction in the demand placed on the working memory system frees up cognitive
resources. This strategic reduction in steps allows the child to focus on monitoring the accuracy of
the count rather than simply maintaining the count sequence, accelerating the transition from
procedural knowledge to conceptual understanding.

The reliable and spontaneous use of this method demonstrates that the child possesses a robust
number sense. They can decompose and recompose numbers flexibly and recognize that
addition problems are solved most efficiently by leveraging the size of the known quantities. The
developmental trajectory usually sees children first use Counting All, then transitional strategies
(like counting on from the first number given, regardless of size), and finally, the optimal Min
Strategy. The consistent selection of the Min Strategy suggests the establishment of a mental cost-
benefit analysis concerning arithmetic problem-solving.

3. Etymology and Research History

The systematic study and identification of the Min Strategy date back to foundational research in
cognitive psychology and mathematics education in the 1970s. Prior to this period, models of
arithmetic processing often assumed a uniform counting procedure or direct retrieval. Seminal
work, particularly by researchers like Groen and Parkman (1972), utilized reaction time studies to
deduce the underlying mental algorithms employed by children.

By measuring the time it took children to solve various addition problems, researchers found a
pattern consistent with the Min Strategy. Specifically, they noted that the reaction time was linearly
related not to the sum of the two addends (which would be the case for Counting All), but rather to
the size of the smaller addend. This empirical finding provided strong evidence that children were
not counting both numbers but were starting with the larger number and counting on the smaller
number of steps, thus minimizing the counting process. This led to the formal labeling and
acceptance of the "Min Strategy" as a distinct and measurable cognitive process.

The historical importance of identifying the Min Strategy lies in its validation of the notion that
children are active, strategic learners who spontaneously develop and select efficient strategies
based on performance outcomes. This research shifted the focus of mathematics education away
from rote memorization and toward the development of strategic problem-solving skills,
fundamentally altering curriculum design in early arithmetic.

4. Comparison to Other Addition Strategies

The Min Strategy stands as a benchmark for efficiency among procedural counting methods,
offering a clear advantage over less sophisticated approaches. The primary point of comparison is
the Counting All strategy, where every unit in both sets is recounted from 1. For example, solving
4 + 5 using Counting All requires nine steps (1, 2, 3, 4, 5, 6, 7, 8, 9). Using the Min Strategy, the
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child starts at 5 and counts four increments (6, 7, 8, 9), dramatically reducing the potential for
lapses in concentration or counting errors.

A variation, sometimes confused with the Min Strategy, is the inefficient Count On from First
Addend strategy (COFA). In COFA, the child simply counts on from the first number presented,
regardless of its size. If the problem is presented as 2 + 10, the COFA user starts at 2 and counts
10 steps (3, 4, 5... 12). If presented as 10 + 2, the COFA user is performing the Min Strategy
efficiently. The defining characteristic of the true Min Strategy is the internal recognition that the
most efficient count always begins with the larger addend, irrespective of the problem's
presentation order, distinguishing it as a strategic choice rather than a superficial procedural
adherence.

Ultimately, all counting strategies, including the Min Strategy, are superseded by Direct Retrieval
(or Fact Retrieval), where the child recalls the sum from memory instantly without requiring any
calculation steps. The Min Strategy is therefore critical as it provides the repeated practice
necessary for these facts (e.g., 9 + 3 = 12) to become highly accessible and eventually transition
into long-term memory, facilitating automatic recall. It functions as the training ground for arithmetic
fact mastery.

5. Pedagogical Implications

Understanding the Min Strategy is essential for effective early mathematics pedagogy. Educators
are encouraged to actively guide children away from the inefficient Counting All method toward
strategic counting. Teaching often involves modeling the efficiency gains of starting with the larger
number, often using visual aids or manipulatives initially to demonstrate the concept of addition
commutation.

Instructional techniques focus on encouraging reflective monitoring. Teachers might present
problems in a non-optimal order (e.g., 1 + 8) and ask children which number they should start with
and why, prompting them to articulate the efficiency gains. This reflective practice helps solidify the
underlying conceptual understanding that makes the Min Strategy a conscious choice rather than a
random procedure. Curricula that emphasize the development of mental math skills heavily rely
on facilitating the transition to the Min Strategy before moving onto decomposition strategies (e.g.,
making 10).

Furthermore, the strategy's identification helps teachers diagnose specific learning difficulties. A
child who consistently uses the Counting All strategy long after peers have transitioned to the Min
Strategy may be struggling with working memory limitations, difficulties recognizing the
commutative property, or challenges in inhibiting the less efficient, established counting pattern.
Appropriate interventions can then be tailored to address these underlying cognitive or conceptual
deficits.
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6. Empirical Evidence and Measurement

Empirical evidence supporting the pervasive use of the Min Strategy is overwhelming and has
been generated primarily through two major methods: reaction time analysis and verbal protocol
analysis. Reaction time studies, as pioneered in the 1970s, remain the most common method. By
plotting the solution time against the smaller addend, researchers consistently observe a linear
relationship with a positive slope, confirming that the solution duration is proportional to the number
of steps counted from the larger addend.

Verbal protocol analysis involves asking children to "think aloud" while solving problems. When
children explicitly state, "I start with the big one and count the little one," this directly confirms the
conscious deployment of the Min Strategy. While reaction time studies provide strong inferential
evidence of efficiency, verbal protocols offer direct evidence of the strategy selection process,
though researchers must account for potential discrepancies between conscious reporting and
actual underlying computation.

Cross-cultural studies have also demonstrated the universality of the Min Strategy. Children in
diverse educational systems, learning different languages and numeral systems, reliably invent or
adopt this strategy because it represents the optimal path for procedural counting. This universality
underscores the strategy's reliance on fundamental human cognitive mechanisms for minimizing
load, cementing its status as a robust feature of arithmetic development across various linguistic
and pedagogical contexts.

7. Criticisms and Limitations

While the Min Strategy represents an advancement in arithmetic efficiency, it is not without
limitations. The most critical constraint is that it remains a procedural counting method, which is
inherently slower and more susceptible to error than Fact Retrieval. Reliance on the Min Strategy
beyond the early elementary years can hinder a child's overall mathematical speed and fluency,
making complex multi-step problems significantly more arduous due to the compounded time
required for each individual addition step.

Another limitation is its restricted applicability. The strategy is designed specifically for addition; it
cannot be directly applied to more complex operations such as multiplication (where repeated
addition is necessary) or algebraic tasks. Furthermore, the reliance on working memory, although
minimized compared to Counting All, still presents challenges for children with diagnosed specific
learning disabilities, particularly those impacting short-term memory capacity. These students may

still struggle to hold the larger addend in mind while accurately tracking the incremental count.

Finally, some critics argue that the intense focus on promoting the Min Strategy might inadvertently
prioritize efficiency over conceptual depth. If children are taught the Min Strategy as a rote trick
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without fully grasping the commutative property and the underlying principles of number
magnitude, their conceptual foundation may be fragile. Therefore, successful instruction requires
balancing the encouragement of efficient procedural strategies with the reinforcement of deep

conceptual understanding.

Further Reading

Counting on (Min Strategy)

Developmental psychology

Arithmetic fluency

Coqgnitive load theory

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://en.wikipedia.org/wiki/Counting_on
https://en.wikipedia.org/wiki/Developmental_psychology
https://en.wikipedia.org/wiki/Arithmetic_fluency
https://en.wikipedia.org/wiki/Cognitive_load_theory
https://scales.arabpsychology.com/?p=48006
https://scales.arabpsychology.com
https://scales.arabpsychology.com

