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In the landscape of early childhood literacy, the acquisition of grapheme-phoneme correspondence represents one
of the most significant cognitive milestones. For students navigating the Dutch educational system, the Veilig leren
lezen (VLL) method, particularly the kim-versie, stands as the pedagogical standard for initial reading instruction.
However, a persistent challenge within this developmental phase is the b/d confusion(or b/d-verwisseling). This
phenomenon, often misinterpreted as a simple visual error, is a complex cognitive hurdle involving mirror
invariance, orthographic mapping, and phonological processing. This article provides an in-depth technical analysis
of why this confusion occurs and how professional educators can implement structured remediation strategies to
facilitate literacy fluency.

Theoretical Framework: The Neurobiology of Mirror Invariance

To understand the b/d confusion, one must first examine the biological evolution of the human visual system.
Humans possess an innate capacity known as mirror invariance (or enantiomorphic generalization). In the natural
world, an object’s identity does not change based on its orientation; a predatory animal is a threat whether it is
facing left or right. The ventral streamof the visual cortex is optimized to recognize these identities regardless of
horizontal reflection.

Reading, however, is a relatively recent cultural invention that requires the brain to "unlearn” or suppress this mirror
invariance. In the Latin alphabet, the letters 'b* and 'd" are structural reflections of one another. For a child in the
early stages of literacy (Group 3 in the Dutch system), the brain must undergo neuronal recycling, specifically in
the Visual Word Form Area (VWFA), to distinguish between these two distinct phonemic values based solely on
their spatial orientation. When this suppression fails, we observe the characteristic b/d reversal.

The Role of Orthographic Mapping

Orthographic mapping is the mental process used to store words for immediate, effortless retrieval. It involves the
engine of the phonological loop, where the sequence of sounds (phonemes) is bonded to the sequence of letters
(graphemes). In the case of /b/ and /d/, the mapping process is often compromised because the visual signals are
too similar, leading to an unstable entry in the mental lexicon. This is particularly prevalent in students with dyslexia
, Where the phonological deficit exacerbates the difficulty of anchoring a specific sound to a specific, non-
symmetrical shape.

The "Veilig leren lezen" Methodology: Kim-Versie vs. Traditional Approaches

The Veilig leren lezen kim-versie, published by Uitgeverij Zwijsen, introduced significant shifts in how letters are
presented and reinforced. Unlike older iterations that might introduce similar-looking letters in close temporal
proximity, the kim-versie focuses on letter clustersand high-frequency phonemes designed to minimize
interference.

Technical Mechanism of Letter Introduction



In the kim-versie, the introduction of the /b/ and /d/ is strategically staggered. The objective is to establish a

"secure" representation of one letter before introducing the potential distractor. This follows the Principle of
Contrastive Learning. By the time a student encounters the 'd', the 'b' should already be integrated into their long-
term memory through multisensory exercises, including tactile tracing and motor-pattern reinforcement.



Feature Traditional Method (Older VLL) Kim-Versie (Current VLL)

Introduction Speed Linear, fixed pace. Dynamic, based on cluster mastery.

Visual Distinction Focused on visual recognition. Focus on motor-sensory patterns.

Phonemic Awareness Integrated with word reading. Explicit focus on isolation and
synthesis.

Remediation Tools Generic worksheets. Targeted software (Lejofoon) and

tailored "remediéring" sets.

Technical Breakdown of the b/d Confusion Mechanics

The confusion between ‘b’ and 'd’ typically manifests in three distinct domains: Visual-Spatial, Motor-Kinesthetic,
and Phonological. A technical remediation strategy must address all three to be effective.

1.Visual-Spatial Processing

Students must be taught to identify the anchor point of the letter. In the Dutch pedagogical context, many
educators use the "Bed" mnemonic. The word "bed"acts as a visual bridge: the 'b' forms the headboard and the 'd’
forms the footboard. Technically, this works by providing an external reference frame that overrides the brain's
internal mirror-invariance tendency.

2. Motor-Kinesthetic Encoding

The motor patterns for writing 'b" and 'd' are fundamentally different. Remediating through graphomotor trainingis
often more effective than visual drills. For the letter 'b’, the stroke typically starts from the top (the "stick"),
descends, and then moves into the "belly." For the letter 'd’, the stroke frequently begins with the "c-shape” (the
round part) before the ascending stick is added. By emphasizing these distinct starting points, the brain creates two
separate motor programs, making it harder to confuse the two during the act of writing and, by extension, reading.

3. Phonological Discrimination

While 'b" and 'd" are both voiced plosives, they differ in their place of articulation. The /b/ is bilabial (formed with
both lips), while the /d/ is alveolar (tongue against the upper gum ridge). Technical remediation involves

articulatory awareness—having the student feel where the sound is produced. This multisensory feedback
(feeling the lips vs. the tongue) provides an additional layer of data to the brain, helping to disambiguate the
graphemes.

Remediation Workflow: A Step-by-Step Field Guide

When a student fails the standardized assessments within the Veilig leren lezen framework, a structured
Remediéringprotocol must be initiated. The following sequence is based on the findings of Susan van der Linden
and the Zwijsen didactic guidelines.

Step 1. Diagnostic Assessment

Educators must first determine if the error is consistent or transient. A transient error is common in the first
months of Group 3. A consistent error, especially one that persists into the second half of the school year, requires
intensive intervention. The Drie-Minuten-Toets (DMT)and the VLL-specific "herfst-signalering” (autumn signaling)
are critical tools here.



Step 2: Isolated Reinforcement
Before asking a student to distinguish between 'b' and 'd’, they must master one in isolation. Usually, the 'b'" is

reinforced first. Strategies include:Tactile Tracing: Using sandpaper letters or sand trays to trace the 'b' while
vocalizing the /b/ sound.Visual Anchoring: Identifying 'b" in various fonts and sizes to build constancy.

Step 3: Contrastive Analysis

Once 'b' is secure, introduce the 'd' and perform side-by-side comparisons. Use Comparison Matricesto highlight
the differences in shape, starting point, and sound. This is where the "Bed" mnemonic is most powerful. The
student is asked to place their hands in a "thumbs up" position to mimic the word "bed," visualizing the 'b' on the
left and the 'd' on the right.

Step 4: Controlled Text Integration

The student progresses from isolated letters to nonsense words (pseudowords)that contain 'b' and 'd" (e.g.,
"bab," "dad," "bad," "dab"). This forces the student to rely on decoding skills rather than context or memory. Finally,
they move to controlled sentences and leveled readers (AVI-levels).

Comparison of Remedial Interventions

Different students respond to different stimuli. The following table evaluates common remediation tools found in the
Dutch educational market.



Intervention Tool

Squla Games

Zwijsen Remediation
Sheets

Multi-sensory (VAK)

Lejofoon (Software)

Primary Target

Gamified Recognition

Structured Practice

Neural Integration

Auditory-Visual Link

Pros

High engagement; good for
home practice.

Directly aligned with VLL
curriculum.

Builds strong motor-
memory pathways.

Excellent for phonemic
discrimination.

Cons

May lack the systematic
depth needed for severe
dyslexia.

Can be repetitive; requires
teacher supervision.

Time-intensive; requires 1-
on-1 instruction.

Requires hardware access;
isolated from handwriting.

Dyslexia and the Persistent b/d Challenge

In cases of dyslexia, the b/d confusion is often a symptom of a deeper deficit in phonological awareness and
rapid automatized naming (RAN). For these students, the confusion may persist well into Group 4 and 5. The
remediation here must be evidence-based and explicit.

The Role of the Intern Begeleider (IB)

The Intern Begeleider (Internal Coordinator) plays a crucial role in analyzing the data from the VLL assessments.
When a student shows persistent b/d confusion, the 1B must look for patterns of dyslexic markers: difficulty with
rhyming, slow letter-sound retrieval, and poor performance on the LVS (Leerlingvolgsysteem) tests. A technical
intervention for a dyslexic student often involves compensatory strategies, such as using a "letter-kaart" (letter
card) on their desk at all times to serve as a permanent visual reference.

Implementation Challenges and Failure Modes

Even with high-quality methods like Veilig leren lezen, remediation can fail. Understanding these failure modes is
essential for technical writers and educators.

¢ Cognitive Overload: Introducing too many mnemonics at once. If a student is taught the "Bed" trick, the
"Hand" trick, and a "Story" trick simultaneously, the interference can increase the confusion.

e Lack of Generalization: The student can identify b/d on a worksheet but fails when reading a standard book.
This indicates a failure to move from controlled processing to automatic processing.

« Ignoring Writing: Many educators focus only on reading. However, because reading and writing are reciprocal
processes, failing to correct the motor-pattern of the 'd' often results in the reading error persisting.

Solutions for Operational Challenges

1. Consistency of Language: Ensure all teaching assistants and parents use the exact same terminology (e.g.,
always "the stick first" for 'b").

2. High-Frequency Exposure: Use "flitsen" (flashing) exercises where b and d are shown for milliseconds to
force the brain toward automaticity.

3. Data-Driven Adjustments: Use the results of the VLL "toetsmomenten” to adjust the intensity of the
intervention weekly, not quarterly.

Concluding Technical Synthesis



The remediation of b/d confusion within the context of Veilig leren lezen is not merely a matter of repetition; it is an
exercise in rewiring the neural pathways associated with visual and phonological processing. By leveraging the
structured progression of the kim-versie, educators can provide a robust framework for literacy. Success in this
area requires a multifaceted approach: suppressing mirror invariance through visual anchors, establishing distinct
motor programs through graphomotor exercises, and sharpening phonemic discrimination through articulatory
awareness. As students transition from Group 3 to higher levels of literacy, the objective shifts from simple

decoding to fluency and comprehension. Addressing the b/d confusion early and with technical precision ensures
that the foundational layer of the reading process is secure, preventing the long-term academic setbacks often
associated with untreated literacy delays and dyslexia.

Ultimately, the goal of technical literacy instruction is to reduce the cognitive loadon the student. When the
distinction between 'b' and 'd' becomes automatic, the student’s working memory is freed to focus on the higher-
order tasks of meaning-making and critical analysis, which are the true objectives of the Veilig leren lezen
methodology. Through evidence-based practice, continuous assessment, and targeted remediation, the challenge
of letter reversal can be systematically overcome, paving the way for lifelong reading proficiency.
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