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Abstract

Conventional keyboards allocate a dedicated physical location to each letter
of the alphabet, a design that presupposes symbolic variety requires physical
variety. This paper argues that the presupposition is unnecessarily restrictive
and proposes an alternative hypothesis: experienced typists rely less on
the absolute spatial position of individual keys than on higher-order motor
structures, particularly the identity of the finger recruited to produce each
character and the directional trajectory of its movement. The Eight-Letter
Keyboard is proposed as an experimental interface that compresses the
full alphabetic inventory onto eight primary finger channels. Rather than
assigning a dedicated physical key to every letter, the system reconstructs
symbols through combinations of finger identity and directional movement,
reducing the alphabet from twenty-six independently remembered locations
to a compact coordinate system of the form Symbol = Finger x Direction.

The design draws on touch-typing practice, theories of embodied and
enactive cognition, hierarchical command systems, and the information-
theoretic notion of generative compression. The central claim is that symbolic
complexity may be recoverable from a small set of motor primitives, in the
same way that a limited genetic code generates biological diversity or a
compressed archive reconstructs a larger dataset. The paper develops
this claim theoretically, maps the full alphabetic assignment across finger
channels, and proposes an experimental protocol for testing whether finger
identity or absolute key position constitutes the primary memory trace in

skilled typists.



1. Introduction

The modern keyboard encodes a fundamental assumption about symbolic memory.
Twenty-six letters require twenty-six distinct locations. Punctuation and numerals
require additional keys. The inventory of symbols is mirrored one-to-one by the
inventory of spatial positions, and the cognitive task of typing is understood, at
least implicitly, as the retrieval and execution of one spatial address per symbol.
Skill, on this model, is the accumulation and automatization of a large set of
independently learned location-to-key mappings.

This assumption has practical consequences. The number of symbols accessible
without modifier keys is bounded by the number of reachable physical key positions,
and the design space for compact, minimal, or body-worn input devices is severely
constrained. More fundamentally, the assumption may be empirically incorrect.
Experienced touch typists routinely report that they do not remember where keys
are in any explicitly spatial sense; they remember words as gestures, letters as
movements, and the keyboard as an extension of their hands rather than a map to
be navigated. If this phenomenological report reflects a genuine difference in the
representational format of motor memory, the design implications are substantial.

The Eight-Letter Keyboard begins from the observation that standard touch
typing already organizes the alphabet by finger. Each finger controls a small
vertical column of keys. The left little finger types Q, A, and Z; the left ring
finger types W, S, and X; and so on across the hand. The index fingers, which
are longer and more mobile, each command two vertical columns, accounting for
the wider reach required by the central region of the keyboard. The conventional
QWERTY layout therefore already embeds a partial decomposition of the form
Letter = Finger + Row, though this structure is obscured by the irregular spatial
arrangement and supplemented by absolute position memory.

The proposal developed here makes this implicit structure explicit and primary.
Rather than eight fingers as navigators of a fixed spatial layout, the Eight-Letter
Keyboard treats the eight primary fingers as the fundamental symbolic units, each
defining a channel within which directional movement specifies the target symbol.
The result is a hierarchical access structure in which symbolic retrieval proceeds
through a two-stage query—which finger, and in which direction—rather than a
single lookup of an independent spatial address.

The paper is organized as follows. Section 2 develops the theoretical background,
examining touch-typing as implicit motor compression and situating the proposal

within theories of embodied and enactive cognition. Section 3 formalizes the



coordinate system underlying the Eight-Letter Keyboard and maps the complete
alphabetic assignment. Section 4 analyzes the information-theoretic structure of the
compression achieved. Section 5 compares the proposal to related systems including
chorded keyboards, stenography, and hierarchical command structures. Section 6
develops an experimental protocol for testing the central empirical hypothesis.

Section 7 discusses implications for cognitive design and motor learning theory.

2. Touch Typing as Implicit Motor Compression

2.1. Procedural Memory and Motor Chunking

The cognitive science of typing skill reveals a progression that is difficult to reconcile
with a purely spatial-address model of letter memory. Novice typists are slow
and deliberate precisely because they are executing spatial lookups: locating the
target key, positioning the appropriate finger, and executing the keystroke as a
consciously planned action. Expert typists are fast not because they execute the
same lookup more quickly, but because the nature of the representation appears to
change. Research in procedural memory and motor skill acquisition consistently
documents a shift from explicit declarative knowledge toward implicit procedural
routines that are qualitatively different in their format and retrieval characteristics.

Motor chunking, in particular, is well established as a feature of expert typing.
Chunks are sequences of motor events that are stored and retrieved as units
rather than as individually planned movements. Common letter combinations,
morphemes, and words are retrieved as single motor programs rather than as
sequences of independently retrieved keystrokes. This has been demonstrated
through disruption experiments showing that interrupting a chunk mid-execution
is more disruptive than interrupting the inter-chunk interval, and through response
time distributions showing that within-chunk inter-keystroke intervals are shorter
and less variable than across-chunk intervals.

Motor chunking implies that the alphabet, for expert typists, is not stored as
twenty-six independent entries. It is stored as a smaller set of motor programs
whose components can be combined and sequenced. The question is what those
components are. The Eight-Letter Keyboard proposes that finger identity is among

the most important.



2.2. Finger Identity as a Cognitive Primitive

There is independent evidence that finger identity is psychologically real as a
dimension of motor representation. Pianists, for whom finger-specific motor pro-
grams are highly developed, show finger-specific interference effects: a movement
trained with one finger transfers differently to the anatomically adjacent finger
than to a non-adjacent finger on the same hand, and differently again to the
homologous finger on the opposite hand. These findings are consistent with a
representational scheme in which motor programs are organized around finger
identity, with directional and force parameters specified relative to that anchor.

In typing, the finger assignment of each key is among the most stable pieces of
knowledge that trained typists possess. Anecdotal reports consistently indicate
that typists who cannot recall whether E is in the top, middle, or bottom row of
the keyboard can nonetheless correctly identify that it is a left-hand middle finger
key. The directional component—the row—appears less robustly remembered in
isolation than the finger component, which suggests a hierarchical representation
in which finger identity is the primary access structure and row is a secondary
parameter.

If this representational structure is correct, it supports the following hypothesis.

Hypothesis 1 (Motor Compression Hypothesis). Skilled typists store letter-to-
keystroke mappings primarily in terms of finger identity, with directional parameters
retrieved as a secondary specification. The primary memory trace for a letter is

therefore not its absolute spatial position on the keyboard but its finger assignment.

The Eight-Letter Keyboard makes this hypothesized structure explicit as a

design principle.

2.3. Keyboard Layouts as Motor Phonologies

The motor compression hypothesis suggests a deeper analogy. Learning a new
keyboard layout resembles learning a new phonological system, because both require
the learner to partition a continuous space of possible gestures into a discrete set
of contrastive categories.

In speech perception and production, the continuous acoustic and articulatory
space is carved into phonemes: the stable categorical distinctions that distinguish
one word from another within a given language. English carves the voice-onset-time
continuum differently from Thai, and a native speaker of each language finds the

other’s distinctions initially invisible or confusing. Phonological acquisition is not



memorization of a table but stabilization of categorical boundaries in a continuous
perceptual-motor space, organized along articulatory dimensions—place, manner,
voicing—that are properties of the gestures themselves rather than arbitrary labels.

The typing analogy proceeds as follows. The continuous space of possible hand
movements becomes partitioned, through practice, into discrete motor categories.
For the Eight-Letter Keyboard, the relevant categorical dimensions are finger

identity and directional parameter, giving the coordinate decomposition
Letter = Finger x Direction,
directly analogous to the articulatory decomposition
Phoneme = Place x Manner x Voicing.

QWERTY, Dvorak, Colemak, and the Eight-Letter Keyboard are not merely
different key arrangements but different motor phonologies: different ways of
partitioning gesture space into symbolic categories. Switching from QWERTY to
Dvorak is therefore not primarily a matter of relearning locations; it is a motor
phonological restructuring, comparable to the acquisition of a second phonological
system. The Eight-Letter Keyboard is designed to minimize this restructuring
by preserving the finger-identity dimension—the primary categorical structure—
while reorganizing only the directional parameter. This is the keyboard-design

equivalent of a dialect shift rather than a language change.

2.4. Procedural Cognition Without Inner Speech or Visual Recall

Standard accounts of skilled typing assume that the typist either visually recalls
key locations or uses inner speech to rehearse letter sequences. Both accounts
rely on conscious representational formats as the proximate cognitive substrate for
typing skill. There is reason to doubt that these formats are universal or typical in
expert typists.

Many skilled typists report that typing feels like neither visualizing nor saying
but simply moving. The letter E does not call up a picture of the key or a
subvocal sound; it calls up a movement of the left middle finger upward from the
home position. This phenomenological report points to a third cognitive mode—
procedural and structural cognition—that operates without the mediation of inner
speech or visual imagery. If symbolic production can proceed through motor

structure alone, then the memory trace for letters is a procedural representation



organized around finger identity and direction, rather than a visual or phonological
one.

The Eight-Letter Keyboard is, among other things, a design that takes this
third cognitive mode seriously. Rather than asking the typist to remember where
a key is, it asks only that the typist remember which finger and which direction—
categories that procedural motor memory is well suited to encode even in the

complete absence of visual or verbal representational support.

2.5. Embodied and Enactive Cognition

The proposal aligns with theories of embodied cognition that locate cognitive
processes in the body as well as the brain, and with enactive theories that treat
cognition as constituted by sensorimotor interaction with the environment rather
than as purely internal information processing. On these views, the keyboard is
not merely an input device that transduces finger movements into digital signals;
it is an element of an extended cognitive system in which the hands and their
movements participate in the representation of language.

The phenomenology of expert typing supports this interpretation. The experi-
enced typist does not feel as though she is looking up key locations and moving
fingers to those locations. She feels—to the extent that she is reflectively aware of
the process at all—as though words are flowing through her hands. The hands are
doing the knowing. This is the experience of procedural memory in full automati-
zation: the representational work has been offloaded onto the body, and the body
has internalized a grammar of movement that encodes the grammar of language.

The Eight-Letter Keyboard is, from this perspective, an attempt to design
an input system that is honest about where the representation actually lives. If
the meaningful cognitive structure is finger-based and directional, then a system
organized around finger identity and directional movement is a better match for
the cognitive reality of expert motor control than a system that imposes a spatial

layout as the primary organizational principle.

3. The Eight-Finger Coordinate System

3.1. Formal Structure

The Eight-Letter Keyboard treats the eight primary fingers—the four fingers of
each hand, excluding thumbs—as the fundamental channels of symbolic generation.

Each finger defines a channel. Within each channel, positions are specified by



directional movement: upward, home (resting position), or downward. The index
fingers, being more mobile and commanding a larger region of the conventional
keyboard, are each assigned two vertical columns rather than one, so that each

index finger supports six positions rather than three.

Definition 1 (Finger Channels). Let F' = {[}, Fs, ..., Fg} denote the set of eight
primary fingers, indexed left to right as left little, left ring, left middle, left index
(outer), left index (inner), right index (inner), right index (outer), right middle, right
ring, and right little. Let D = {U, H, L} denote the set of directional parameters:
upward, home, and lower. The symbol space of the Eight-Letter Keyboard is the

set of pairs
S C FxD,

with the index fingers each contributing |D| = 3 positions from each of their
two columns, giving [{Fy, Fy, F5}| x 3+ 2 x [{Fy, F5}| x 3+ |{Fs, Fr, Fs}| x 3 =
3Xx34+2x64+3x3=9412+ 9 = 30 positions.

Thirty positions comfortably encompasses the twenty-six letters of the Latin
alphabet plus the four remaining positions available for high-frequency punctuation

or modifier functions.

3.2. Alphabetic Assignment

The assignment of letters to finger-direction pairs follows the touch-typing conven-
tion closely, so that the motor memory of trained QWERTY typists transfers to
the Eight-Letter Keyboard with minimal relearning of the finger-assignment com-
ponent. Only the directional parameter requires recalibration, and the hypothesis
underlying the design is that this recalibration is substantially easier than learning
an entirely new spatial layout, because finger identity is the primary memory
structure.

The assignment preserves every letter in exactly the finger column to which
QWERTY assigns it. What the Eight-Letter Keyboard changes is the spatial
geography surrounding each assignment. In the conventional keyboard, three keys
in a column occupy three distinct horizontal rows spread vertically across the
keyboard surface. In the Eight-Letter Keyboard, the three positions of each finger
channel may be realized as a single key with three states, as a short vertical strip
of three adjacent keys, or as a pressure-sensitive surface with positional zones. The
physical realization is secondary to the cognitive structure; what matters is that
the input device makes finger identity and directional intent the primary axes of

symbolic specification.



Table 1: Alphabetic assignment across finger channels. L. = left hand, R = right
hand. Fingers numbered 1 (little) to 4 (index). Direction: U = upper, H = home,
L = lower. Index fingers have two columns (outer/inner).

Finger Upper Home Lower
Left little Q A 7
Left ring W S X
Left middle E D C
Left index (outer) R F Vv
Left index (inner) T G B
Right index (inner) Y H N
Right index (outer) U J M
Right middle I K ,
Right ring O L .
Right little P ; /

3.3. The Coordinate Encoding

The formal structure of the encoding can be written compactly. For a letter ¢ in
the Latin alphabet, let ¢(¢) € F denote its finger assignment and §(¢) € D its
directional parameter. The Eight-Letter Keyboard encodes ¢ as the pair (¢(¢), (¢)),
and retrieval of ¢ requires the typist to specify both components. This two-stage
structure contrasts with the conventional keyboard, where ¢ is encoded as a single
spatial address o(¢) € R? and retrieval requires the typist to specify that address
directly.

The cognitive claim is that ¢(¢) is more robustly stored and more rapidly
retrieved than o(¢), so that the two-stage retrieval (¢(¢),d(¢)) is actually faster
and more reliable than the ostensibly simpler one-stage retrieval o(¢), because the
component ¢(¢) is the primary trace from which 6(¢) is then recovered rather than

an independent lookup.

4. Motor Compression: An Information-Theoretic Analysis

4.1. Conventional Encoding

On a conventional keyboard, each letter of the alphabet corresponds to one of
approximately eighty accessible key positions (including modifier combinations).
For the base alphabet of twenty-six letters, the spatial address o(¢) is drawn
from a set of twenty-six distinct positions, requiring log, 26 ~ 4.7 bits of spatial

information per symbol if positions are treated as equiprobable. Spatial memory



here is dense: each entry in the motor memory table is, in principle, independent

of every other.

4.2. Fight-Letter Encoding

In the Eight-Letter Keyboard, the encoding decomposes as

1(0) = 1(¢(0) + 1(3(¢) | 6(£)).

There are eight finger channels, requiring log, 8 = 3 bits for the finger identity
component. There are three directional positions per channel (or six for the index
fingers), requiring at most log, 6 ~ 2.6 bits for the directional component. The
total information content is therefore at most 3 + 2.6 = 5.6 bits, slightly more than
the 4.7 bits of the flat encoding.

The information-theoretic comparison alone does not motivate the design.
What motivates it is the hypothesis that the decomposition into finger identity and
directional parameter matches the structure of motor memory, so that the cognitive
cost of the two-stage retrieval is substantially lower than the information content
would suggest. If finger identity is retrieved automatically and the directional
parameter is then specified with minimal additional effort, the effective cognitive
load is dominated by the directional component alone, which is a choice among

three or six options rather than twenty-six.

4.3. Compression as Generative Structure

A more illuminating analogy than information-theoretic bit-counting is the concept
of generative compression. A generative structure is one that produces a large
inventory of outputs from a small set of primitives and a compositional rule. The
genetic code produces the diversity of protein structures from a four-letter alphabet
of nucleotide bases through a triplet encoding. The phonological systems of natural
languages produce thousands of words from a small inventory of phonemes through
combinatorial rules. Memory palaces produce large inventories of recalled items
from a small number of spatial positions through a systematic encoding procedure.

The Eight-Letter Keyboard proposes a similar generative structure for symbolic
input. The primitives are the eight finger identities. The compositional rule is the
specification of a directional parameter. The output inventory is the full alphabet.
The design does not reduce the information to be transmitted; it reorganizes that

information into a form that exploits the existing structure of motor memory,



trading a flat lookup table for a compositional generation procedure that is better
matched to how procedural memory actually works.

This is precisely the sense in which the design constitutes compression: not a
reduction in the quantity of information, but a reorganization of that information
into a more efficiently retrievable format relative to the cognitive architecture that

must retrieve it.

5. Related Systems

5.1. Chorded Keyboards

Chorded keyboards, most famously the Microwriter and the BAT keyboard, reduce
the number of physical keys by assigning symbols to combinations of simultaneously
depressed keys. A five-key BAT keyboard can produce the full alphabet through
thirty-one non-empty subsets of its five keys. Chorded systems achieve a form
of combinatorial compression similar in spirit to the Eight-Letter Keyboard but
through a different decomposition: the relevant primitive is the subset of keys
pressed, not the identity of individual fingers.

The Eight-Letter Keyboard differs in that each finger remains associated with a
single channel rather than participating in arbitrary combinations. This preserves
the finger-specificity of conventional touch typing and is intended to make the
transition from QWERTY easier for trained typists. Chorded keyboards require
learning an entirely new encoding that has no overlap with existing motor programs;

the Eight-Letter Keyboard is designed to recruit existing finger assignment memory.

5.2. Stenography

Stenographic systems such as the Stenotype machine encode language at the
phonemic or syllabic level rather than the letter level, using simultaneous multi-key
chords to produce syllables and words in a single stroke. Stenography achieves
input speeds that substantially exceed those of conventional keyboards, but at
the cost of a lengthy learning period and a fundamentally different encoding of
language. A stenographer is not typing letters; she is typing phonemic sequences
that a translation system renders as words.

The Eight-Letter Keyboard operates at the letter level and does not require
learning a new encoding of language itself. Its compression is at the level of motor
representation rather than linguistic representation. This makes it accessible to

any literate user with existing keyboard experience, at the cost of a more modest

10



improvement in input efficiency than stenography achieves.

5.3. Hierarchical Command Structures

Modal editors such as Vi and Vim, and prefix-key systems such as SpaceVim,
Spacemacs, and the GNU Emacs key binding architecture, organize command access
through hierarchical sequences of keystrokes rather than flat shortcut mappings. A
single key initiates a command mode or namespace; subsequent keystrokes specify
the command within that namespace. The structure is Command = Prefix x Suffix,
which is formally analogous to Symbol = Finger x Direction.

These systems have proven highly learnable and productive in practice, sug-
gesting that hierarchical two-stage encoding is a cognitively tractable alternative
to flat lookup. The success of prefix-key systems in expert user communities pro-
vides circumstantial evidence that the compositional structure of the Eight-Letter

Keyboard is not merely theoretically motivated but practically viable.

5.4. Spatial Frequency Keyboards

Keyboard layouts such as Dvorak, Colemak, and Workman optimize key placement
according to statistical properties of letter frequency and bigram distribution,
minimizing finger travel and alternating hand load. These layouts remain within
the paradigm of one-key-per-letter and do not challenge the underlying assumption
that symbolic variety requires spatial variety. The Eight-Letter Keyboard is
complementary rather than competitive: it could in principle be combined with

any frequency-based optimization of the finger-channel assignments.

6. Experimental Protocol

6.1. Central Hypothesis

The theoretical claims of this paper are testable. The motor compression hypothesis
predicts that, for trained touch typists, the finger assignment of a letter is more
robustly stored and more rapidly retrieved than its absolute spatial position.
This prediction can be decomposed into three sub-predictions that can be tested

independently.

Hypothesis 2 (Finger Identity Superiority). Trained touch typists will correctly
identify the finger that types a given letter at higher accuracy and lower latency than

they will correctly identify its absolute row or column position on the keyboard.
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Hypothesis 3 (Transfer Asymmetry). Performance on the Eight-Letter Keyboard
after training on QWERTY will exceed performance on a spatially rearranged
keyboard that preserves absolute positions but randomizes finger assignments, after

matched training durations.

Hypothesis 4 (Relearning Advantage). Trained touch typists will relearn a direc-
tional variant of their existing finger assignments faster than they will learn a novel

layout that randomizes finger-letter pairings.

6.2. Study 1: Memory Trace Characterization

The first study directly measures whether finger identity or absolute position is the
primary memory trace. Participants are recruited from a population of experienced
touch typists, defined as individuals with at least three years of daily keyboard use
and self-reported ability to type without looking at the keyboard.

Participants are presented with individual letters of the alphabet in randomized
order and asked to respond to three probes for each letter: which finger types this
letter; which row contains this key (top, home, or bottom); and which column
position the key occupies on the keyboard. Responses are collected via verbal
report, pointing at a diagram, or button press, and both accuracy and response
latency are measured.

The motor compression hypothesis predicts that accuracy will be higher and
latency lower for the finger identity probe than for the row and column probes. A
subsidiary prediction is that the row probe will be easier than the column probe,
since the row corresponds to the directional parameter of the Eight-Letter Keyboard

structure and may be partially recoverable from the finger-identity representation
even by QWERTY-trained typists.

6.3. Study 2: Eight-Letter Keyboard Prototype Training

A physical or software prototype of the Eight-Letter Keyboard is constructed
with eight primary channels, each offering three directional positions. Index finger
channels offer two columns of three positions each. Participants with existing
QWERTY training are trained on the prototype for a fixed number of sessions
and their typing speed, error rate, and subjective difficulty are measured at each
session.

The control condition trains a matched group of participants on a spatially
rearranged keyboard that preserves all spatial positions but randomizes the finger

assignments—a layout in which, for instance, the left little finger is responsible for
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the positions normally assigned to the right index finger. If the motor compression
hypothesis is correct, participants in the Eight-Letter Keyboard condition will
achieve criterion performance faster than participants in the scrambled-assignment
condition, because the former can leverage existing finger identity memory while

only relearning directional parameters, while the latter must relearn both.

6.4. Study 3: Physiological and Neuroimaging Correlates

A more demanding test of the embodied cognition framework would examine the
neural and physiological correlates of typing under the two encoding schemes.
Electromyographic recording during typing can identify whether the temporal
structure of muscle activation reflects the finger-identity-first, direction- second
hierarchy predicted by the motor compression hypothesis. Functional neuroimaging
studies of expert typists have identified activation patterns in primary motor cortex
that are somatotopically organized by finger, and these patterns would be expected
to show stronger top-down priming of finger-specific channels in Eight-Letter
Keyboard typing than in conventional typing, where spatial address retrieval might
recruit parietal circuits more strongly.

These studies are beyond the scope of the present paper and are mentioned
to indicate the empirical depth that the hypothesis is in principle capable of

sustaining.

7. Implications for Cognitive Design

7.1. The Generative Design Principle

The Eight-Letter Keyboard is motivated by a broader design principle that extends
beyond keyboard input. Complex inventories need not be stored explicitly and
retrieved directly. They may instead be generated from a smaller set of primitives
by a compositional process, provided that the primitives are well matched to the
cognitive or computational architecture that executes the generation.

This principle is not novel. It underlies the design of musical notation, which
encodes pitch and duration through a compositional system of staff position and
note shape rather than a flat lookup of one symbol per note. It underlies the
design of the International Phonetic Alphabet, which encodes the sounds of human
language through a compositional system of place, manner, and voicing rather
than an arbitrary symbol per sound. It underlies the design of Chinese charac-

ter components, where a limited inventory of radicals and phonetic components
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generates the full logographic inventory through compositional combination.
What these systems share with the Eight-Letter Keyboard is the recognition

that cognitive economy is achieved not by reducing the inventory of representable

items but by organizing the inventory around a generative structure that matches

the architecture of the memory system that must encode and retrieve it.

7.2. Motor Grammar and Extended Cognition

The Eight-Letter Keyboard can be interpreted within the framework of extended
cognition as an externalized motor grammar. On extended cognition accounts
associated with Clark and Chalmers, cognitive processes and cognitive states can
extend beyond the skull and skin of the agent to include tools, artifacts, and
environmental structures that play an active role in cognition. The notebook that
records what an agent cannot remember is, on this view, a constituent of that
agent’s memory system rather than merely an external aid.

The keyboard, on the extended cognition account, is already a constituent of
the literate typist’s linguistic production system. The Eight-Letter Keyboard would
be a keyboard designed explicitly to be such a constituent—designed, that is, to be
integrated into the agent’s motor memory in a way that makes the finger-identity

structure of that memory the organizing principle of the device.

7.3. Accessibility and Compact Devices

A practical motivation for the Eight-Letter Keyboard is the design of compact
input devices for contexts where a full-size keyboard is unavailable or inappropriate.
Wearable computing, augmented reality interfaces, single-hand typing after injury,
and input devices for small form-factor hardware all require input systems that
offer access to the full alphabetic inventory with a minimal physical footprint. The
Eight-Letter Keyboard, by collapsing the alphabet onto eight channels, permits
a physical device with as few as eight primary input elements, supplemented by
directional sensing. A glove with three pressure zones per finger, a wristband
with finger-tap detection, or a small eight-key chord-like device could in principle

support full alphabetic input under the Eight-Letter encoding.

8. Conclusion

The Eight-Letter Keyboard proposes that the design of keyboard input systems has

been unnecessarily constrained by the assumption that symbolic variety requires

14



spatial variety. Experienced touch typists do not merely remember key locations;
they remember finger assignments and, to a lesser but still significant extent,
directional parameters of movement. If this representational structure is correct,
the alphabet is already, in the motor memory of the expert typist, organized as
a coordinate system of the form Symbol = Finger x Direction rather than a flat
lookup table of spatial addresses.

The Eight-Letter Keyboard makes this implicit structure explicit as a design
principle, collapsing the full alphabetic inventory onto eight primary finger channels
and treating the directional parameter as the secondary specification that disam-
biguates symbols within each channel. The result is a system that achieves symbolic
generativity from a minimal motor substrate, in the same way that a genetic code
achieves biological diversity from a small alphabet of chemical primitives or a
phonological system achieves lexical diversity from a small inventory of phonemes.

The proposal is empirically testable, and the most important contribution of
this paper may be the experimental protocol it suggests rather than the design
it proposes. If trained touch typists prove better at recalling finger assignments
than absolute key positions, and if the Eight-Letter Keyboard encoding is learned
substantially faster by typists who can transfer their existing finger-assignment
memory, then the motor compression hypothesis will have received experimental
support that extends beyond keyboard design to the broader question of how
procedural memory organizes complex motor repertoires.

The keyboard has always been an externalized memory for language. The
Eight-Letter Keyboard proposes to design it as an externalized motor grammar
instead—one that encodes language in the structure that the body already uses to
remember it. The central question is not how many keys are required to represent
an alphabet, but how many motor distinctions are required to reconstruct one.
This paper proposes that skilled typists may already possess such a compressed
representation, encoded not as locations in space but as identities of fingers and
trajectories of movement—and that the hand may already contain, in its procedural

knowledge, a generative model of language.

Acknowledgements. The author thanks the hands, which already knew most of
this.
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