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Abstract
Visual Morse is a new approach to display and training Morse code. In Visual Morse, a display of

characters is presented, with each character showing the color of the appropriate switch to
operate to generate that character. With each switch closure, the display is updated. This study
tested the usefulness of Visual Morse for novices to learn Morse code. Forty individuals used
either Darci USB or Visual Morse to type for 10 sessions. Results indicated that the more
traditional cue sheet is more effective for this population.
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Background
Access to computers and the Internet has moved from a hobby or job for the few to an essential

to participation in modern life. In 2001, 72% of all jobs involved computer use [1]. In 2003, 83%
of K-12 students were using computers in the classroom, with 92% of students aged 15-17
reporting computer use [2]. By May of 2005, 66% of homes were estimated to have home
broadband access [3]. Increasingly, business and government services are preferentially or
exclusively provided via electronic interaction. In order to fully participate in modern society, an
individual with a disability must have computer access.

Conventional computer input is designed for individuals with two fully functional hands, high
visual acuity, and normal hearing [4-10]. For many people with disabilities, such ability is not
available, and an alternative access method is required. The choice of access method is dictated
in part by the desire of the individual, but is restricted by the physical and cognitive skills of the
individual.

For those people with disabilities that severely limit head and arm movement, one potential
means of access is Morse code [11-16]. Morse code is one of the few access methods that can
be come completely transparent to the user. Long-term Morse users often comment that they
no longer no the codes. They think letters and words, and the words appear. In addition, Morse
is one of the fastest available alternative access methods. Long term users often type in excess
of 30 words per minute, and can exceed the speed of modern text messagers [17].

In spite of the recognized advantages of Morse code as an input method, it is not often
considered in clinical practice. Many therapists report that they simply do not consider Morse,
are unaware of it as an alternative. One reason for this reticence may be that the therapists do
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not know Morse, and are reluctant to recommend an access method that they cannot
demonstrate effectively. If a means could be found to make learning Morse simpler, it might be
used more often.

This study explored the use of a new paradigm for Morse training: Visual Morse. In Visual Morse,
the available symbol set is displayed, much like the common cuing sheet often used for Morse
training. But rather than showing the series of “dits” and “dahs” of the code, each letter is
displayed in the color of the switch that begins the sequence. When a switch is pressed, the
colors change to show the next switch activation, that the letter has been composed, or that the
letter is not reachable by the sequence that has been pressed.

This study tests the utility of this approach for two switch Morse code, comparing learning with
the more common cuing sheet.

Methodology

Subjects
Forty subjects with ages ranging from 18 to 46 (mean age = 23.8) were recruited for this quasi-

experimental study. The 33 female and 7 male subjects were able to sit unsupported for at least
20 minutes, read 12 point Times Roman print, hear well enough to respond to spoken
instructions, and to press AbleNet Jellybean switches. None of the subjects had significant skills
in Morse code at the beginning of the study.

Procedure
The subjects were randomly assigned to learn Morse code using either a prototype Visual Morse

application or Darci Morse (Westest Engineering) and the traditional cue sheet. To control for
possible effects of the responsiveness of the text input program, all text was typed into the
Visual Morse prototype.

Subjects were seated before Apple iMac computers with 24 inch displays, 3.06 GHz Intel Core
Duo processors, 4 GB RAM, and 500 GB hard drives. The sample text to be typed was placed to
the left of the screen on a document holder, and the JellyBean Switches were placed in front of
the screen. Subjects were allowed to adjust their seat height as well as the position of the
source document and switches to their comfort.

Each subject was asked to reproduce 10 successive segments from Mark Twain’s Life on the
Mississippi [18]. The subjects were asked to type for 20 minute intervals, and received a new
segment for each trial.

Data Analysis
The number of words typed and accuracy were recorded for each trial. Accuracy was determined

by comparing the typed text with the source text using Microsoft Word’s “Compare Documents”
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feature. Each block of text identified as T
“different” was counted as a single error,
regardless of the number of changes within it.

<le]-[a
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Because of the variability of typing speeds T
between trials, the average of the first two ;T; ET:: in
trials and the last two trails were compared

between the two groups to determine the

relative effectiveness of the training method.

The initial typing speed for the experimental et
group was 1.6 wpm, compared with 2.9 wpm
for the control group. After 10 practice
sessions, the experimental group was typing
at 2.7 wpm, compared with 4.04 for the
control group. While both groups had accuracy in excess of 90%, the control group was
significantly more accurate both initially and at the end of the study.

0

Figure 1. The Visual Morse Prototype

Results
The results of this study do not support the use of Visual Morse for training two-switch Morse

code. This finding agrees with the assertions of the Koch and Farnsworth methods of training
Morse code for Ham Radio operators, where it is believed that codes for each letter should be
learned as units or “tunes.” The visual display of a cue sheet allows the learner to perceive the
entire code at once, facilitating this “unit” learning. Visual Morse, on the other hand, breaks
code into elements, and does not support “unit” learning of the code for letters.

A secondary finding of the study is based on the examination of changes from session to session.
In order to control for possible fatigue effects, subjects were allowed no more than three trials in
any 24-hour period. Because of scheduling restrictions, many subjects had a week or more
between sessions. The data from these subjects shows substantial regression between sessions,
suggesting that consistent and frequent training is needed to effectively learn Morse code, at
least in the early stages.

Discussion
Among able-bodied Morse users, code can be produced with a single switch, with a short closure

being interpreted as a “dit” and a longer closure being interpreted as a “dah,” or with two
switches, where one is “dit” and the second is “dah.” For individuals with disabilities, one-switch

and two-switch Morse are the most common approaches, with two-switch Morse being
preferred when possible since it allows faster typing.

However, for individuals with motor control issues that do not allow for timed movements,
Morse has been extended to include a three-switch variant. In three-switch Morse, one switch
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indicates “dit,” the second indicates “dah,” and the third indicates the completion of a letter.
Individuals for whom three switch Morse code is appropriate cannot produce “tunes,” as they
are typically experience variable motor delay in their movement. Traditional training in Morse
may be inappropriate for such individuals, and Visual Morse might be more appropriate, not
only for initial training, but for long term use.

At this point, the concept of Visual Morse can be considered a solution in search of a problem.
Three-switch Morse may well be the appropriate “problem” for this innovative approach to
Morse cuing.
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