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REVERSAL ERROR

Primary Disciplinary Field(s): Psychology, Educational Psychology, Neuropsychology, Learning
Disabilities

1. Core Definition

The reversal error is a specific type of graphic or symbolic transposition wherein a letter, number,
or word is written or read in an inverted, mirrored, or transposed manner. Critically, for this error to
be diagnostically significant, it must persist beyond the developmental stage when such errors are
considered typical, usually defined as the end of first or second grade (around the age of seven or
eight). While transient reversals are a normal part of learning to read and write, persistent and
frequent reversal errors are characteristic of specific learning difficulties, most prominently
dyslexia. These errors include both static inversions, such as confusing 'b' for 'd' or 'p' for 'q’, and
kinetic inversions, where the sequence of letters within a word is transposed, such as reading or
writing 'saw' instead of ‘'was'.

Academically, the reversal error is defined less by the visual output itself and more by the
underlying cognitive mechanisms that lead to the error. It reflects a difficulty in maintaining the
arbitrary directional constraints of language symbols. Unlike environmental objects, which retain
their identity regardless of orientation (a chair is a chair whether viewed from the left or the right),
orthographic symbols rely entirely on fixed directionality for meaning. The individual struggling with
persistent reversal errors often fails to establish or consistently apply this crucial directional
schema, resulting in misinterpretations that severely impair reading decoding, spelling encoding,
and overall literacy acquisition.

It is essential to understand that reversal errors are a symptom, not a cause, of a learning
disability. Although historically they were sometimes viewed as the definitive marker of ‘word-
blindness,' modern neuropsychology places them within a broader spectrum of difficulties related
to phonological processing, visual-spatial memory, and rapid naming. The frequency and
persistence of these errors, when they significantly impede academic progress relative to
intellectual potential, mandate specialized educational intervention to address the underlying
cognitive deficits.

2. Etymology and Historical Development

The observation of reading and writing difficulties, including the phenomenon of mirrored and
reversed characters, dates back to the late 19th and early 20th centuries. Early pioneers, such as
W. P. Morgan and James Hinshelwood, described cases of otherwise intelligent children who
struggled uniquely with reading, often noting the transposition or inversion of letters. Hinshelwood
coined the term "congenital word-blindness" in 1895, linking the disorder to presumed neurological
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deficits, even though the exact nature of the reversal error was not fully understood.

In the 1920s, American neurologist Samuel Orton popularized the connection between reversal
errors and developmental reading disorders. Orton proposed the concept of "strephosymbolia”
(twisted symbols), suggesting that difficulty in establishing hemispheric dominance led to the
confusion of visual memory traces, manifesting as mirror imaging (reversals). His work significantly
influenced educational practice, leading to a long period where screening for reversal errors
became a primary diagnostic tool for reading difficulties.

However, the historical emphasis on reversals faced refinement and eventual criticism starting in
the late 20th century. Research demonstrated that while reversal errors were common in
individuals with dyslexia, they were neither universal nor exclusive to the condition. Many non-
dyslexic early readers make similar errors, and many competent adult readers, under duress or
fatigue, may occasionally produce them. This led to a consensus shift, moving the diagnostic focus
from visual-perceptual deficits (like reversals) to core language-based processing deficits,
particularly phonological awareness, which is now considered the most reliable predictor of
dyslexia.

3. Manifestations of Reversal Errors

Reversal errors present in various ways, spanning both reading (decoding) and writing (encoding).
They can be categorized based on the type of symbolic inversion that occurs:

Static Letter Reversals: These involve confusion between letters that are mirror images of each
other along the vertical axis. The most common examples are 'b' and 'd’, 'p' and 'q". This type of
error reflects difficulty in processing the lateral orientation of the symbol.

Kinetic or Sequential Reversals (Transpositions): These errors involve the inversion of the
order of letters within a word, even if the individual letters themselves are correctly formed.
Examples include reading or writing "act" as "cat,” or "form" as "from." These types of errors are
highly symptomatic of underlying deficits in the temporal and sequential ordering required for
phonological processing.

Numerical Reversals: Similar to letter reversals, these involve the inversion of digits, such as
writing '3' backwards, or confusing '6' and '9". In more complex cases, the sequence of multi-digit
numbers may be reversed (e.g., 21 written as 12), often impacting mathematical skills
(dyscalculia).

Whole Word Reversals: These involve transposition of entire small words, often high-frequency
sight words, particularly those that are mirror images in their letter sequence, such as confusing
'on' and 'no," or 'was' and 'saw.' This significantly impacts reading fluency and comprehension.
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4. Differentiation from Typical Development

A fundamental aspect of interpreting a reversal error lies in distinguishing a developmentally
appropriate mistake from a clinically significant sign of a learning disability. During the preschool
years and the initial stages of literacy instruction (ages 4-6), directional confusion is normal and
expected.

In the early developmental phase, the child's brain is naturally wired to recognize objects
regardless of orientation, a skill known as visual constancy. Learning to read requires the child to
suppress this natural tendency for the few symbols that define their meaning solely through
orientation (e.g., 'b' vs. 'd"). This shift takes time. Typically, children achieve stable directional
consistency by the end of first grade or the beginning of second grade.

If reversal errors persist frequently and consistently beyond this developmental benchmark (age 7
to 8), or if they occur in conjunction with other significant difficulties in rhyming, decoding non-
sense words, or spelling, they cease to be mere developmental delays and become indicative of
potential underlying neurocognitive differences. Therefore, the age-appropriateness and
persistence of the error are the critical factors in diagnosis, not the mere presence of the inverted
letter.

5. Neurological and Cognitive Correlates

While early theories linked reversal errors primarily to visual-perceptual issues, contemporary
research points toward integrated deficits involving visual processing, spatial working memory, and
language processing. One prevailing hypothesis suggests that reversal errors stem from a
weakness in the brain's ability to efficiently process directional and sequential information.

Some studies have explored the role of the magnocellular pathway, a part of the visual system
responsible for fast, low-contrast, movement-related visual information. Deficits in this pathway
have been hypothesized to contribute to reading difficulties by impairing the rapid, accurate
tracking of letters across a page, which might exacerbate directional confusion and make it harder
to stabilize letter forms. Furthermore, the ability to correctly sequence phonemes and graphemes
relies heavily on the left hemisphere, and poor interhemispheric communication or reduced activity
in the left temporo-parietal region--commonly observed in dyslexia--can manifest as sequencing
difficulties, leading directly to kinetic reversals (transpositions).

The confusion between letters like 'b' and 'd" also relates to difficulty with the concept of left-right
orientation. This spatial deficit is not purely visual; rather, it suggests an issue where the spatial
representation of the letter form in working memory is unstable, lacking the necessary temporal
tags that distinguish one orientation from its mirror image within the orthographic lexicon.
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6. Significance and Impact

The persistence of reversal errors has a profound negative impact on literacy development and
academic self-efficacy. For the young learner, these errors create significant interference during
reading, demanding extra cognitive load to decipher basic symbols. This effort diverts resources
away from comprehension, turning the reading process into a tedious and frustrating task focused
solely on decoding.

In writing, reversal errors slow down the encoding process and result in illegible or misspelled
words, negatively affecting grades and confidence. A student who consistently reverses letters
may internalize a sense of failure, believing they are incapable of mastering literacy, regardless of
their intelligence. Furthermore, if these errors are misunderstood by educators, they can
sometimes lead to misdirected interventions focusing on simple visual drills rather than addressing
the core phonological and spatial-ordering deficits that generate the errors.

Ultimately, reversal errors are a significant bottleneck in achieving reading fluency. Fluent reading
requires automatic recognition of word forms. When a reader must stop to consciously determine
whether a character is a 'b' or a 'd,’ the rhythm of reading is broken, preventing the development of
automatic sight-word recognition and impeding the transition from laborious decoding to effortless
comprehension.

7. Intervention Strategies

Effective intervention for persistent reversal errors must be systematic, explicit, and multisensory,
targeting the underlying spatial and sequential processing deficits rather than just practicing the
correct formation of the letter.

The Orton-Gillingham method and its derivatives are highly effective because they integrate

auditory, visual, and kinesthetic learning. For instance, addressing the 'b' and 'd' confusion often
involves kinesthetic cues: a student might be taught to trace the letter while saying its sound, or
use hand signals where the left hand forms the shape of 'b' (thumb and forefinger) and the right
hand forms the shape of 'd". This adds a tactile and proprioceptive memory component that aids in
establishing directional stability.

Interventions also focus heavily on directional training. This includes explicitly teaching left-to-
right progression necessary for reading English, using large-motor activities (e.g., walking or
pointing directionally), and utilizing visual cues on the page (e.g., arrows or colored starting points).
For sequential (kinetic) reversals, the intervention focuses on intense phonological awareness
training, ensuring the student can segment sounds and blend them in the correct temporal order
before attempting to map those sounds to written symbols.
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8. Debates and Criticisms

Despite their visibility, reversal errors are subject to significant debate regarding their diagnostic
weight. A major criticism is that the focus on reversals perpetuates a historical misunderstanding of
dyslexia as a purely visual problem. Critics argue that attributing reading failure primarily to seeing
letters backward distracts from the scientifically validated core deficit: phonological processing.

Modern academic consensus holds that while reversals are a common accompanying symptom of
dyslexia, they are not causative and should not be used as the sole or primary diagnostic criterion.
Over-reliance on observing reversals can lead to false positives (diagnosing children with normal
developmental lapses) or false negatives (missing individuals with dyslexia who exhibit strong
phonological deficits but do not display significant reversals). The field now prioritizes standardized
assessments of phonological awareness, rapid automatic naming, and decoding skills to
accurately identify specific reading disorders.

Further Reading
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