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Abstract
In this paper, the performance of novice typist making use of the QWERTY, 
alphabetic and Dvorak keyboards is examined. Text entry software was developed in 
Visual Basic .net platform and used to record the typing time, typing speed and 
number of errors made during typing text stimuli presented to the typist. Analysis 
showed significant differences between the typing speeds using the three keyboard 
configurations considered. The learning curves (power law) and hence learning rate 
for the novice typist using the different keyboards were obtained. The result obtained 
indicates that the QWERTY keyboard has the highest learning rate followed by the 
alphabetic keyboard. The Dvorak keyboard showed the least learning rate However, it 
was observed that less errors were made by the typist using the Dvorak and alphabetic 
keyboards. With increased use of the Dvorak and Alphabetic keyboards, result 
obtained showed that the improvement in learning rate for the QWERTY keyboard 
was marginal compared to those of the alphabetic and Dvorak. It can be concluded 
that the performance metrics of the DVORAK and Alphabetic Keyboards may 
approach that of the QWERTY if their usage is sustained

Keyboards: Keyboard, novice, power law, typing speed, learning rate

Introduction
The keyboard is a peripheral used for text 
entry by computer users. The QWERTY 
standard for keyboard formats has endured 
almost unchanged since it was first 
invented by Christopher Latham Sholes in 
1873(Kay, 2013). Most computer users are 
familiar with the usage of the standard 
QWERTY keyboard but majority of them 
are unaware of the existence of other 

keyboard layouts. The widespread 
adoption and diffusion of the QWERTY 
keyboard has been observed even though it 
is not optimized for efficient typing 
(Noyes, I998).This inferior industry 
standard (Kay, 2013) has continued to find 
use amongst computer users because they 
are already trained on using it (Malas et al, 
2008) notwithstanding the problems 
associated with its use.
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Other keyboard layouts include but not 
limited to Dvorak and Alphabetic. The 
QWERTY keyboard was implemented by 
Christopher Sholes on the first commercial 
typewriter which he - invented. The 
arrangement of the keys was achieved in 
order to minimize jamming (Rogers, 1983) 
Ergonomic consideration took the front 
burner in the mapping of the keys to form 
the - Dvorak keyboard.  Motion and Time 
studies was used to obtain the optimal 
arrangement of the keys. The alphabetic 
keyboard as the name implies conjures an 
arrangement of the keys on the keyboard 
following the alphabets. One can presume 
that this arrangement of keys (alphabetic) 
will facilitate the typing experience of 
novice users since they are already familiar 
with the alphabets.

Comparisons between the different 
keyboard arrangements have been made 
using different measures — some related to 
efficiency and others effectiveness. Typing 
speed has been considered by a number of 
researchers namely Periera et al (2013) and 
Kim et al (2006). Ergonomic criteria have 
received the attention of some researchers 
such as Pollatschek et al (1975). Norman, 

(1983) compared different alphabetic 
designs with random keyboards, and found 
that typist displayed no difference in 
typing speed.

In this paper, the performance of 
three computer keyboards namely 
QWERTY, Dvorak and alphabetic were 
examined when typing was carried out by 
novice typists. The typing time and speed 
ot each keyboard for the novice typists 
were determined as well as the learning 
rate.

Materials
Three keyboards originally of the 
QWERTY configuration were obtained. 
Two of the computer keyboard layouts 
were converted to the Dvorak and 
alphabetic layouts by rearranging the 
position of the keys. The three keyboard 
layouts are shown in Figures 1 to 3. A 
computer program for the text entry was 
developed using Visual Basic. Net. The 
program was designed by taking advantage 
of the ASCII codes of the key locations of 
the QWERTY keyboard layout. A 
computer monitor with central processing 
unit was used for the experiment.

Figure 1: QWERTY keyboard
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Figure 2: Dvorak Keyboard

Figure 3: Alphabetic Keyboard

Experiment Environment
A computer workstation which consists of 
a desktop monitor, keyboard and mouse for 
cursor control was arranged. The height of 
the computer table used was 26 inches and 
the computer monitor was placed directly 
in front of the research subject at a viewing 
distance of 18 inches. The research subjects 
were permitted to adjust the location of the 
computer keyboard to a convenient 
position.

Text Entry Application
The text entry application was developed in 
Microsoft Windows operating-system. The 

application is able to identify the specific 
keyboard connected to the central proces-
sing unit and implement the characters on it 
based on their ASCJI codes. Two text boxes 
are provided (see figure 4), one containing 
the test phrase and the other directly 
adjacent to it providing the field for the user 
to enter the test phrase. Buttons are provi-
ded for the user to initiate, terminate, reset 
as well to evaluate each text entry session. 
The user inputs his or her skill level and 
based on the response, a test phrase is 
randomly selected from the Brown Corpus 
(Lewis, 1995) to act as stimuli for the user 
to type. The experimental software was 
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designed to record the performance of the user during each typing session. A screen shot of 
the Graphical User Interface (GUI) of the application is shown in Figure 4. The user is not 
provided with any information about his performance after any typing session.

Figure 4.0: A snap shot of the text entry interface

Research Subjects
Four undergraduate (two males and two 
females) students of the University of 
Benin were used as research subjects. 
Their only typing experience was typing 
text messages on mobile phones.

Their average age was 19. They 
were all right handed and had no record of 
any visual impairment.

Methodology
The subjects were given an oral explana-
tion of the essence of the experiment. It 
was emphasized that they entered the test 
phrase as quickly and as accurately as they 

could. When errors were made during 
typing, they were not permitted to correct 
such error using the backspace key as the 
key was disabled. Each participant was 
allowed to have a 10 minute practice in 
order to familiarize themselves with the 
different keyboards. The application was 
designed to be case insensitive. The 
research subjects were required to include 
spaces between words correctly, insert 
commas as well as periods in the text. A 
particular keyboard is presented to the 
research subject in a random order after the 
subject notifies the program of his/her 
intention to commence text entry. Each 
participant was required to repeat typing 
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the text in 15 different sessions and the 
performance metrics for the respective 
keyboard recorded. Brief break periods 
were allowed only if the research subject 
wanted one.

Text Entry Performance Measures
Speed and accuracy are the most important 
metrics for evaluating text entry using a 
computer keyboard (Mackenzie and 
Sonkoreff, 2002b). Other factors include 
the user's perception of comfort and ease of 
use of the keyboard configuration.

Learning Curve
In determining, the learning curve and 
hence the learning rate of the novice typist, 
the following notations were used:

th
Y  = Typing time for X  sessionx

K = time required for typing in the first 
session
N exponent leading to learning rate
X = total number of sessions typed.
Assuming that the novice typing is 
governed by the power law, the equation 
governing the time it takes to type the Nth 
session is given by

YX = KXN    (1)

Once the power law equation has been 
obtained, the learning rate and hence the 
learning percentage of the typist using a 
keyboard can be obtained easily using 
equations 2 and 3 respectively.

N
Learning Rate = 2    (2)

NLearning Percentage = (100 * 2 ) (3)

Results And Discussion

The results for the text entry showed that 
on the average, the text entry speed using 
the QWERTY keyboard for the four 
research subjects was 16.57 words per 
minute (WPM) with a standard deviation 
of 2.3. The Dvorak keyboard produced a 
mean typing' of 8.49WPM (1.7 standard 
deviation) and the alphabetic keyboard's 
mean typing speed was 12.89WPM 
(StDev; 1.9). Analysis showed that there 
was a significant effect of text entry 
method on text entry speed for all 
participants. Specifically, for one of the 
female subjects, we were unable to accept 
the null hypothesis that keyboard type had 
no effect on the text entry speed.(F(3,56) = 
50.80 1, p <0.05). The test of homogeneity 
of variances between the typing speeds of 
the different keyboards for each user 
yielded attractive values (least value equal 
0.529) indicating that the variances 
between the groups were not similar. In 
terms of accuracy, it was observed that 
three of the four subjects made no errors 
with the alphabetic keyboard. The mean 
error for the Dvorak and QWERTY 
keyboard over the fifteen sessions for the 
four novice typists were three and four 
errors respectively. The reduced error rate 
of the alphabetic keyboard may be due to a 
good knowledge of the relative positions of 
the letters of the alphabet on the keyboard. 
However, the reduced error rate of the 
alphabetic keyboard compared to the other 
keyboard appears to be achieved at the 
expense of typing speed since it is more 
efficient to scan the keyboard for letters 
than to rely on alphabetic knowledge.

Power law curve were fitted to the 
data of elapsed time for each subject typing 
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the test stimuli using the different 
keyboards over fifteen sessions for each 
keyboard. Based on the power law 
equation for the QWERTY Keyboard, it 
was found that the least learning rate 
obtained for the four novices was 88%. The 
least learning rate determined for the 
Dvorak keyboard for the four research 
subjects was 78% compared to 84% for the 
alphabetic keyboard. Further experimenta-
tion to assess long term results revealed 
very interesting findings. Subjecting the 
novice users who recorded the least 
learning rate to a further three fifteen 
session typing showed that the maximum 
learning percentage obtained for the 
Dvorak keyboard increased to 84%, while 
for the QWERTY and alphabetic key-
boards increased to 91% and 88% respec-
tively. Based on the results, it appears that 
the productivity gains of the Dvorak and 
alphabetic keyboards improve substan-
tially with sustained use.

Conclusion
The performance of QWERTY, Dvorak 
and alphabetic keyboards when typing 
carried out by novice typists have been 
considered. The study has shown that 
fewer errors were made by the novice 
typists using the alphabetic and Dvorak 
keyboards. The mean typing speed of the 
QWERTY keyboard was found to be 
greatest for all the participants. A similar 
result to typing speed was receded for 
learning productivity. The apparent 
advantage of the QWERTY keyboard over 
the alphabetic and Dvorak in terms of 
learning may be reduced if users are 
encouraged to sustain the usage of the 

alternate keyboard layouts.
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