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ABSTRACT

“Half-QWERTY” is a new, one-handed typing technique designed to facilitate
the transfer of two-handed touch-typing skill to the one-handed condition. It is
performed on a standard keyboard with modified software or on a special half-key-
board with full-size keys. In an experiment using touch typists, hunt-and-peck
typing speeds were surpassed after 3 to 4 hr of practice. Subjects reached 50% of
their two-handed typing speed after about 8 hr. After 10 hr, all subjects typed
between 41% and 73% of their two-handed speed, ranging from 23.8 to 42.8 words
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per minute (wpm). In extended testing, subjects achieved average one-handed
speeds as high as 60 wpm and 83% of their two-handed rate. These results are
important for providing access to disabled users and for designing compact
computers.

1. INTRODUCTION

The QWERTY keyboard has been much maligned over the years. It
has been called, by various authors “less than efficient” (Noyes, 1983, p.
269), “drastically suboptimal” (Gould, 1987, p. 16), “one of the worst
possible arrangement[s] for touch typing” (Noyes, 1983, p. 267), “the
wrong standard” (Gould, 1987, p. 23), and a “technological dinosaur”
(Gopher & Raij, 1988, p. 601). Despite this, it has for various reasons
(Litterick, 1981; Noyes, 1983; Potosnak, 1988) stood the test of time—a fact
often overlooked by designers of alternative keyboards. Until recently, the
massive skill base of QWERTY typists has been largely ignored, with new
designs favoring “better” layouts, In this article, we are more conservative,
preferring instead to argue that QWERTY is not an evolutionary dead

end.
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Our modern method of typing by touch was originally popularized by
L. V. Longley and F. E. McGurrin in the latter part of the 19th century
(Cooper, 1983). Curiously, despite more than 100 years of industrializa-
tion, QWERTY and the Longley and McGurrin technique remain largely
unchanged. One of Longley’s students would be comfortable on a modern
computer keyboard, despite the alien machinery surrounding it. Similarly,
we believe that this student would have little trouble acquiring the new,
complementary, one-handed typing technique that we are about to pro-
pose. This article describes the new technique, with which a two-handed
touch typist with very little retraining can type with one hand on a
software-modified QWERTY keyboard. In effect, it is the one-handed
equivalent of Longley and McGurrin’s original eight-finger, two-handed
typing technique. We call the technique Half-QWERTY because it uses
only half of a QWERTY keyboard.

The present study examines the degree to which skill transfers from
QWERTY to Half-QWERTY keyboards for typists already skilled in the
use of a QWERTY keyboard. This was tested in an experiment using a
standard keyboard for both the one-handed and two-handed conditions.

2. HALF-QWERTY CONCEPT!

Most one-handed keyboards are chord” keyboards. Half QWERTY is
not. The design builds on two principles:

1. A user’s ability to touch-type on a standard QWERTY keyboard.
2. The fact that human hands are symmetrical-one hand is a mirror
image of the other—and the brain controls them as such.

A Half-QWERTY keyboard consists of all the keys used by one hand to
type on a standard QWERTY keyboard, with the keys of the other hand
unused or absent. When the spacebar is depressed, the missing characters
are mapped onto the remaining keys in a mirror image (Figure 1), such
that the typing hand makes movements homologous to those previously
performed by the other hand. For example, in two-handed typing, the
letter Jis typed using the index finger of the right hand in the home row
(see Figure 1, right side). Using the Half-QWERTY technique, Jis entered
with the left hand by holding down the spacebar and pressing the Fkey

1. U.S. Patent No. 5,288,158. European Patent No. 0,489,792. Australian Patent
No. 647,750. Other patents pending. Half-QWERTY is a trademark of The Matias
Corporation.

2. On chord keyboards, operators type by pressing one or more keys simulta-
neously. For example, pressing the 4 key types A4; pressing the B key types B;
pressing both keys simultaneously types some other arbitrary letter. Thus, a
five-key chord keyboard can generate 31 different characters (31 = 2°-1).
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Figure 1. Left- and right-hand Half QWERTY layouts on a standard QWERTY key-
board. When a key is depressed, the character in the upper left of the key is entered.
When preceded by holding down the spacebar, the character in the lower right is
entered. Note: Copyright © 1992 by The Matias Corporation. Used with permission.
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(index finger of the left hand in the home row; see Figure 1, left side).
Notice that in both cases the index finger is in the home row to type /.
Thus, using the spacebar as a modifier, a typist can generate the characters
of either side of a full-size keyboard using only one hand. We call this
mirror-image remapping of the keyboard the flip operation.

2.1. Flip Operation
The flip operation consists of the following:

1. A spacebar capable of acting as a modifier key, in addition to its
traditional role.

2. The mirror-image remapping of one half or both halves of a stan-
dard QWERTY keyboard, when the spacebar is depressed and
held.

A state diagram governing the flip operation is shown in Figure 2. In State
0, the spacebar is up; in States 1 and 2, the spacebar is depressed. On a
normal keyboard, depressing the spacebar generates a space character. If
the spacebar is held down beyond a timeout value, space characters are
generated repeatedly until the bar is released. Therefore, to generate one
space, a typist depresses and releases the spacebar within a timeout value.
Typing a space using Half- QWERTY works the same way. Depressmg and
releasing the spacebar within a timeout generates a space character.’ In the
state diagram, this corresponds to changing from State 0 to State 1 to State
0. In other words, if the spacebar is released while in State 1, a space is
generated. This differs slightly from standard QWERTY. In QWERTY,

3. For this experiment, the timeout was 16/60 sec (or 267 msec).
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Figure 2. Spacebar state-transition diagram. If (state > 0) {key presses are
flipped}; 1f (state == 1) {Space Up generates space character}.
Note: Copyright © 1992 by The Matias Corporation. Used with permission.
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the space is generated on the depression of the spacebar; in Half-
QWERTY, it is generated on the release.

If a character key is struck while the spacebar is depressed (in State 1 or
2), that key is “flipped” (i.e., the mirror-image character is entered, and the
state changes to 2—the “flip state”). While in State 2, the spacebar acts
exactly like a modifier key: If a character key is struck, it is flipped; if the
spacebar is released, the state returns to 0, and no space character is
generated. State 2 is also the timeout state. If the user depresses the
spacebar (State 1) and holds it down past the timeout value, the state
changes to 2. The timeout serves to reduce the number of erroneous
spaces generated as a side effect of using the spacebar as a modifier key.
Occasionally, a typist depresses the spacebar with the intention of mirror-
ing the state of another key but then changes his or her mind and releases
the spacebar. Without the timeout, such actions would result in an un-
wanted space character. With it, the problem is alleviated.

We summarize the state diagram as follows. While in State 0 (the null
state), the keyboard behaves as a QWERTY keyboard would. State 1 is
ambiguous: It is not immediately clear whether a space character or the
flipping of a subsequent key is desired. In State 2, the spacebar acts as a
modifier key, flipping any character keys struck.

2.2. Modifier Keys

Modifier keys do not generate codes themselves but modify the code
for a subsequent key struck while the modifier is active. Figure 3 shows the
state diagram for the Shift key, as used in our experiment. If other modifier
keys were implemented, they would behave in a similar manner. Odd-
numbered states (1, 3, 5) indicate that the modifier key is depressed;
even-numbered states (0, 2, 4) correspond to the release of the key. If the
state is greater than 0, then the modifier key is active.
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