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This study examines the efficiency of factoring methods for quadratic trinomials by
modeling them as algorithms and analyzing their procedural complexity. By comparing
commonly taught approaches across different instructional contexts, the study provides
insight into how method selection impacts efficiency and informs instructional practices in
mathematics education.

Purpose of Study

Factoring quadratic trinomials is a foundational topic in algebra and is taught using a
variety of methods, including the AC method, direct binomial search, and visual
representations such as the box method. In recent decades, mathematics education
research has emphasized the value of exposing students to multiple solution methods to
promote flexibility and conceptual understanding. However, in many instructional settings,
particularly at the college level, time constraints often necessitate focusing on a single
method.

Instructional practices also vary across educational contexts. For example, in Hong Kong,
instruction often emphasizes mastery of a single efficient method, typically direct binomial
search, with an emphasis on speed and accuracy, while in Taiwan instruction tends to
emphasize more structured procedures similar to the AC method. In contrast, recent
trends in the United States promote the use of multiple approaches to support conceptual
understanding. Despite these differences, relatively little research has examined how
these methods compare in terms of procedural efficiency.

The purpose of this study is to investigate the efficiency of commonly taught factoring
methods by modeling them as algorithms and comparing their computational complexity.
Specifically, the study focuses on two fundamental approaches—the AC method and
direct binomial search—and examines how they differ in terms of step structure, arithmetic
operations, and overall complexity and efficiency.



Research Methods

This study adopts a computational approach to analyzing factoring methods. Each method
is formalized as an algorithm consisting of a sequence of elementary operations. To ensure
a meaningful comparison, the study focuses on factorable quadratic trinomials of the form
ax? + bx + ¢, where a # land gcd (a, b, ¢) = 1, excluding trivial cases.

A dataset of trinomials is generated by constructing products of binomials of the form
(mx + n)(px + q), with integer coefficients bounded within a specified range. This ensures
that all generated trinomials are factorable over the integers.

To measure efficiency, a complexity scoring framework is implemented. Each solution
process is decomposed into basic operations, including additions, multiplications, and
factor-pair checks. A complexity score for each operation is given as a function of the
inputs, modelling the difficulty of performing the operation by hand. The total complexity
score for each method is computed as a weighted sum of these components.

To ensure a consistent comparison, both methods are evaluated under a complete search
model in which all candidate factor pairs are considered. Both methods are applied
systematically to the same dataset, and complexity scores are recorded for each case.
Statistical measures, including average complexity and variance, are used to compare
performance across methods.

Results and Discussion

The results indicate that the AC method generally exhibits higher and more consistent
complexity across problem instances, largely due to the need to factor the product ac,
which often involves larger integers and more computationally intensive operations. In
contrast, direct binomial search distributes the complexity across combinations of factors
of aand ¢, which may result in lower complexity in favorable cases but greater variability
overall. These findings suggest a trade-off between consistency and potential efficiency.

Importantly, the findings also highlight a distinction between algorithmic efficiency and
perceived efficiency in practice. In contexts where students receive extensive practice with
a single method, such as direct binomial search, they may develop strong pattern
recognition and execute the method rapidly. This suggests that efficiency is influenced not
only by the structure of the method but also by user familiarity and experience.

These findings have implications for instructional decision-making. When time is limited,
educators may need to balance the benefits of teaching multiple methods with the
practical need to focus on a single approach. Understanding the efficiency characteristics
of different methods can help inform these decisions.



