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Abstract. Usability tests were conducted in order to establish the effect on user 
performance of different icon sets in a word processor. Both a set of alternative 
pictorial icons and text buttons were developed for a subset of word processor 
functions for comparison with the standard icons. In order to accommodate us-
ers in their home language the interface was available in English, Afrikaans and 
Sotho to determine whether usability of a product is increased when the users 
are allowed to interact with the product in their mother tongue rather than hav-
ing to use the commonly available English interface.  The scores obtained for 
completed tests as well as the time taken to complete tasks successfully were 
evaluated. Results indicate that neither icons nor language play a significant 
part in the usability of a product. In fact, the only significant contributor to user 
performance was the word processor expertise of the user. 
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1   Introduction 

The advent of the graphical user interface (GUI) resulted in an increase in the use of 
icons within computer applications [1]. More than 50% of the sales revenue for most 
computer companies is generated from markets outside of the country of development 
[2]. Furthermore, users have exhibited distinguishable preferences for interface com-
ponents such as language, navigation, symbols and color [3]. Together these facts 
motivate the need for careful consideration of translation and icon development, 
amongst other things, in user interfaces [4]. 

This study first produced a set of alternative icons and then compared them to the 
standard word processor icons (currently found in the Microsoft Office software pack-
age), to determine whether the alternatives are better suited to South African users. 

Secondly, the research aimed to investigate how text-based icons and pictorial 
icons affect the usability of a word processor product and taking a step further the 
issue of translation was also tested in order to determine whether there is a need for 
translation of the interface into the first language of the user. 

1.1   Usability 

According to the International Standards Organisation (ISO) standard 9126-1 usability 
is “the capability of the software product to be understood, learned, used and attractive 
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to the user, when used under specified conditions”. This definition is further expanded 
upon in ISO 9241-11 where usability is defined as “the extent to which a product can be 
used by specified users to achieve specified goals with effectiveness, efficiency and 
satisfaction in a specified context of use” [5]. In terms of these definitions, four distinct 
components of usability can be identified, namely effectiveness, efficiency, satisfaction 
and learnability. Shneiderman [6] lists a set of five measurable objectives that can be 
measured in order to determine the usability of a product and several usability models 
are also available that provide a number of measurements which can be used by devel-
opers to comprehensively test the usability of a product [7].  

1.2   Icons 

Any attention that is devoted to the interface detracts from the concentration of the 
user and constitutes interference with the primary task [8]. Since processing of text is 
considered to be a cognitive task, and the user is typically focused on some cognitive 
task when using a computer, more interference will be caused when using a text-
based interface as it draws on the same cognitive resources as those required during 
completion of the task [8]. 

Icons are common interface components that employ images to represent an object 
or an action that can be carried out by the user [8]. Continued use of icons has been 
attributed to the fact that they are easier for users to learn and to use [1]. Their use 
also increases the productivity of the user since recognition is generally faster for a 
picture than for text [1], [8].  

One disadvantage of icons is that they may be misinterpreted by users if the chosen 
image invokes unintended associations [8] – the picture that “speaks a thousand 
words may say a thousand different words to different viewers” [9].  

No visible advantages have been detected when using pictorial icons rather than a 
text based interface [8], while it was also apparent that neither pictorial nor text icons 
were always immediately recognizable to users [9]. Furthermore, the tooltips that ap-
pear below the icons as an expanded explanation for the icon also did not always 
serve to assist the user in determining what the icon represents [9].   

1.3   Language 

The issue of translation into the home language of the user has proven to be a fairly 
contentious one, with many researchers determining that translation increases usabil-
ity of the product [10], whilst others advocate caution when considering translation, 
as not all users show a preference for carrying out tasks in their mother tongue [11], 
[12] and performance is often hampered by translation [11]. These studies did how-
ever focus on translation of web content which typically contains large amounts of 
text which must be read by the user, much more so than the single commands found 
in a word processing environment.  

Users of an interface that is not in their first language do however encounter a 
number of inherent problems, one of which is verbal context – where surrounding 
words serve to place a word in context, allowing users to identify the actual meaning 
of the word rather than the potential meaning thereof [13]. Many interfaces do not 
include verbal context in menus, toolbars or buttons, which is clearly disadvantageous 
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to second language users [13] and could also lead to difficulty for novice or first time 
users who are unfamiliar with the domain terminology and concepts.  

2   Methodology 

A small word processor application was developed which possessed minimal capabili-
ties, while still ensuring that it was representative of a fully-fledged word processor or 
advanced text editor. Functions which were incorporated into the word processor pro-
totype included document handling (e.g. open and close), text formatting (e.g. font size 
and style) and text manipulation (e.g. copy, cut and paste). 

Users were required to complete a number of simple tasks, representative of com-
mon word processor tasks, such as font formatting. The tasks were displayed sequen-
tially and individually at the bottom of the word processor window (Fig. 1) and could be 
completed solely by making use of either a toolbar shortcut (icon) or a menu option.  

The prototype allowed for real-time evaluation of the tasks, that is, once the user 
had completed a task the application immediately determined whether or not the task 
had been completed successfully as well as the capturing of certain measurements 
such as the time required to complete the task.  

Each task was assigned a difficulty index based on the number of actions or infer-
ences which had to be carried out by the user in order to complete the task success-
fully. Tasks had difficulty indices ranging from 3 to 8.  

 

 

Fig. 1. Word processor prototype with alternative icons and English menu 
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2.1   Subjects 

The test subjects consisted of first year university students who were taking a basic 
computer literacy course. The test was conducted during the first practical session of the 
course, before the subjects had received any instruction in word processor packages. 
Test subjects spoke a variety of languages, including English, Afrikaans, Sotho, 
Tswana, Xhosa and Zulu. All subjects were conversant in either English or Afrikaans as 
these are the tuition languages of the university. The participants provided for different 
levels of word processor expertise. Of the participants 403 were female and 283 male. 

2.2   Languages 

As mentioned above there was a wide range of different languages spoken amongst 
the test subjects. Since the interface was only available in English, Afrikaans and So-
tho, the participants were divided into one of these three groups according to their 
first language (L1). Afrikaans users completed the test on either an Afrikaans (L1), or 
an English (their second language - L2) interface. Sotho and Tswana users completed 
the test either in Sotho (L1), or in English (L2). The remainder of the users completed 
the test in English, where English would either be their L1 or L2. 

2.3   Icon Sets 

Three sets of icons were used in the different interfaces, namely (i) the standard icons 
found in the Microsoft Office package, (ii) an alternative set of icons obtained from 
previous studies [14] and via two brainstorming sessions (see Fig 1), and (iii) text 
based icons. 

The set of icons obtained during the first brainstorming session were distributed 
amongst potential word processor users. Respondents were required to indicate which 
icon they would choose for each of a number of listed word processor functions. Al-
ternative icons for Open, Close, Save, Cut, Copy and Paste were determined in this 
way. The remainder of the icons were developed during a second brainstorming ses-
sion, and these were included in the design without confirmation by non-computer 
literate users. The icons were developed to provide more context for novice users in 
the hope that these users would easily be able to relate to the concepts depicted by the 
icons. For example, the icons used for Bold, Italic and Underline consisted of a bold, 
italic or underlined capital letter “F” respectively. This was done in an effort to con-
vey to the user the font changes that would occur if the function were invoked. By 
using the same letter throughout and by placing them adjacent to one another on the 
toolbar, easier visualization of the font styling (Fig. 1) was ensured.  

The textual word icons had no images; instead they displayed the name of the func-
tion they represented and were available in English, Afrikaans and Sotho. 

2.4   Menus and Tooltips 

The menu structure, when available in the interface, was the same as the standard 
menu found in the Microsoft Office 2003 package and the toolbar situated at the top 
of the screen was divided into the standard and formatting toolbars. 
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To enable the effect of the icons to be tested without interference from other inter-
face components, each pictorial icon set was included in an interface with neither 
menus nor tooltips. This ensured that the user had to rely entirely on interpretation of 
the icon when using this interface. The next group of interfaces to be added to the test 
interfaces used the same pictorial icon sets but tooltips were added in English, Afri-
kaans or Sotho. To complete the set of interfaces for testing, the afore-mentioned in-
terfaces were used as a base to which a menu was added in the same language as the 
tooltips for that particular interface. 

The interface using the text-based icons had no menu although the tooltips were 
still used. This was to compensate for the fact that often the entire function name did 
not fit on the button; in particular the Sotho translations. To ensure legibility of the 
icons, a shortened version of the function was placed on the button and the full-length 
version was displayed in the tooltip to provide verbal context. 

3   Analysis 

Taking all of the above-mentioned considerations into account, there were seven pos-
sible interface configurations (Table 1). Interfaces 3 and 6 (Table 1) have no language 
component to speak of, since they have neither a menu nor tooltips, but the remainder 
of the interfaces were available in either the users’ L1 or L2, resulting in a total of 12 
different interfaces. The two interfaces without a language component (3 and 6) were 
removed from the initial analysis to be evaluated separately from the remainder of  
the interfaces. The subjects who participated in the study and completed the test on 
the interfaces that contained a language component are designated as group A, and the 
rest of the subjects are categorized as group B. 

Table 1. User distribution 

Group Interface Language Novice Expert Total 
L1 24 20 1 Standard icons, 

menu, tooltips L2 26 23 
L1 22 26 2 Standard icons, no 

menu, tooltips L2 24 13 
L1 13 17 4 Alternative icons, 

menu, tooltips L2 26 23 
L1 21 23 5 Alternative icons, no 

menu, tooltips L2 25 26 
L1 15 20 

Group A 

7 Text icons, no menu, 
tooltips L2 33 25 445

3
Standard icons, no 
menu, no tooltips 19 15 

Group B 

6
Alternative icons, no 
menu, no tooltips 17 21 72

Total    265 252   
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Each user was classified as being a novice, intermediate or an expert word proces-
sor user based on their level of experience with a word processor application and the 
frequency with which they had made use of such an application prior to the test. The 
level of frequency and experience were rated on a scale of 0 to 4 and 0 to 5 respec-
tively. These individual ratings were then cross-multiplied to obtain a scale consisting 
of fourteen distinct expertise ratings. In order to eliminate the effects of an individ-
ual’s uncertainty regarding expertise, the intermediate group was not included in the 
analysis of the results. The final distribution of users is shown in Table 1. 

As an effectiveness measurement, each user was assigned a weighted score which 
was calculated as the sum of the cognitive loads of all the tasks completed success-
fully by that user. The time taken to complete each task, which measures efficiency, 
was measured in seconds and then converted to 1/time for further analysis. A factorial 
ANOVA was used to test the following hypotheses: 

1. H0,1: The word processor expertise of the user has no effect on the test score. 
2. H0,2: The interface used has no effect on the test score. 
3. H0,3: An interface in the user’s L1 or in L2 has no effect on the test score. 
4. H0,4: The word processor expertise of the user has no effect on the time taken 
to complete the task. 
5. H0,5: The interface used has no effect on the time taken to complete the task. 
6. H0,6: An interface in the user’s L1 or L2 has no effect on the time taken to 
complete the task. 

3.1   Analysis of Group A 

Group A consisted of those users who used any one of the interfaces 1, 2, 4, 5 or 7. 
Furthermore, these interfaces could either be in the L1 or the L2 of the user.  

Table 2. 1/Time ANOVA results for Group A and the consolidated group 

Task n Expertise Interface Language 
 A Both A Both A Both A 

1 364 418 0.004* 0.022* 0.897 0.774 0.577 

2 395 457 0.000* 0.000* 0.002* 0.001* 0.940 

3 406 467 0.000* 0.000* 0.989 0.845 0.743 

4 419 486 0.000* 0.000* 0.779 0.339 0.886 

5 270 312 0.000* 0.029* 0.621 0.781 0.867 

6 360 396 0.000* 0.002* 0.402 0.001* 0.468 

7 396 457 0.001* 0.000* 0.147 0.256 0.697 

8 425 493 0.000* 0.000* 0.225 0.281 0.802 

9 424 492 0.000* 0.000* 0.041* 0.006* 0.624 

10 405 464 0.002* 0.002* 0.755 0.419 0.567 

11 409 467 0.002* 0.004* 0.848 0.120 0.579 

* p < 0.05 
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H0,1 was rejected (FExpertise(1, 425) = 27.73, p = 0 < 0.001), indicating that the word 
processor expertise of the user did indeed have an effect on the score achieved by the 
user. Neither H0,2 (FInterface(4, 425) = 1.10, p = 0.356 > 0.05) nor H0,3 (FLanguage(1, 425) 
= 0, p = 0.947 > 0.05) could be rejected, leading to the conclusion that neither the 
interface nor the language had an effect on the score achieved by the user. 

The results of the ANOVA for the time analysis, which included only correctly 
completed tasks in the analysis, are summarized in Table 2 (italicized font). An α 
level of 0.05 was used throughout to distinguish between significant and non-
significant differences. For the sake of brevity, the results of the interaction between 
the variables have been excluded as they all had a p-value of over 0.05. 

As would be expected, expert users performed significantly better than novice us-
ers with hypothesis 3 being rejected for all of the tasks.  

Hypothesis 5 could be rejected for the tasks that require a single word to be made 
bold (p = 0.002, task 2) and a phrase to be italicized (p = 0.041, task 9).  

Hypothesis 6 could not be rejected for any of the tasks at an α level of 0.05, there-
fore it could be concluded that the interface language had no effect on the time needed 
by the user to complete the task successfully. 

As discussed previously, the group B users were removed from the analysis since 
the interfaces had neither a menu nor tooltips, thus containing no language compo-
nent. Users of this group had to rely entirely on interpretation of the icon and as such 
could not be included in the initial analysis. Since it was shown that language had no 
effect on either the score achieved by the user or the time taken to complete the tasks, 
the need to separate the groups no longer existed and the two groups could be con-
solidated into a single group for the remaining analysis. 

3.2   Analysis of the Consolidated Group 

Groups A and B were amalgamated into a single user group in which language no 
longer played a role. The analysis of this group included users of all seven interfaces 
listed previously. Hypothesis 3 and 6 as listed above were no longer applicable. 

H0,1 was rejected (FExpertise(1, 503) = 26.47, p = 0 < 0.001) indicating that the word 
processor expertise of the user does indeed have an effect on the score achieved by 
the user. The interface used had no effect on the score achieved by the users, so H0,2 

(FInterface(6, 503) = 2.01, p = 0.063 > 0.05) could not be rejected. 
The results of the ANOVA for the time analysis are summarized in Table 2 with 

non-italicized font. Once again, only tasks that were completed successfully were 
included. 

Hypothesis 1 could be rejected for all of the completed tasks since expert users per-
formed significantly better than novice users in all of these tasks.  

Hypothesis 2 could be rejected for three of the eleven tasks. Possible reasons for 
these observations are discussed below. 
• Task 2: Change font style of a single word to bold (p = 0.001) 
A significant difference was found between the users of interface 2 and interface 7 as 
well as between users of interface 2 and interface 6. This indicates that the icons con-
tribute significantly to the performance of the user. In both cases, users of the stan-
dard icon had a shorter completion time than users of the other two interfaces. This 
indicates that the standard icon for Bold is extremely intuitive and succeeds in con-
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veying the concept of bold to the user, even more so than does the word “Bold” on the 
button. Since only those users of the alternative icons where no tooltips were used 
showed a significantly longer completion time than those of the standard icons, it 
would seem that the tooltips assisted the users in deciphering the functions linked to 
the icons for the remainder of the alternative icon users. 
• Task 6: Close a document (p = 0.001) 
With an average completion time of 53 seconds, users of the alternative icons with no 
menu and no tooltips (interface 6) took longer to close a document than all other us-
ers, who completed the task in times ranging from 18 seconds to just marginally 
longer than 20 seconds. The number of correct answers to this task was also the sec-
ond lowest of all the tasks. Although the alternative icon for the Close function was 
chosen by questionnaire respondents, the results of this task show that it does not suc-
cessfully communicate the concept of Close when used in an interface without any 
tooltips or menus to assist the user. In fact, the icon chosen by the respondents was 
actually designed as an alternative for an electronic mail interface. The icon appears 
to be acceptable when used in conjunction with a tooltip  
• Task 9: Italicize a phrase (p = 0.006) 
Post-hoc tests indicated that the most significant difference occurred between users of 
interface 6 and interface 2 as well as between users of interface 6 and interface 4. Al-
ternative icon users with no tooltips and no menu (interface 6) had a significantly 
longer average completion time than the users of the other two mentioned interfaces. 
These results indicate that the alternative italic icon does not succeed in conveying the 
function to the user. However, once again, inclusion of a tooltip to indicate the icon 
purpose assisted the users in determining the functionality linked to the icon. 

4   Discussion 

Overall, the most significant contributing factor to the performance of the users is that 
of word processor expertise. The interface used appears to have minimal effect on 
user performance. The only difference between the pictorial and text icons occurred in 
the task which required users to bold a single word. Thus, there is very little perform-
ance difference between users of pictorial icons and those using text icons, a finding 
which supports those of [8]. The majority of performance differences that were de-
tected existed between users of the alternatively designed icons where tooltips were 
absent from the interface and one of the other interfaces. The attempt to place the set 
of styling icons in a concrete context by using the same lettering and simply changing 
the styling effect had mixed results. Users of these icons with no tooltips showed a 
remarkably slower completion rate than users of other interfaces. The icons did, how-
ever, not seem to impede user performance when used in combination with tooltips or 
a menu. The only other icon that was unsuccessfully implemented was that of Close. 
Even though this icon was chosen as the preferred icon by non-computer literate us-
ers, it did not succeed in conveying the function concept to the user. This finding mo-
tivates the need for usability testing of interfaces even in the case where the interface 
is designed with the assistance of end users, since preferred interface choices do not 
always increase the proficiency of the users.  
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Whether users work in their home language or not also has no effect on their pro-
ductivity. These findings show that although users may not prefer to work on an inter-
face in their L1 [11], [12], a translated interface does not hamper their performance, 
failing to corroborate the assertions that translation does increase user productivity 
[10] and that translation may adversely affect user performance [11]. The failure to 
confirm the results of previous studies may be attributed to the fact that the mentioned 
studies tested user performance on a translated website which contained large 
amounts of text [11], as opposed to single words or short phrases such as those used 
in this study. Also, where appropriate, word processing commands were placed in 
context, for example, the Sotho for Close and Open were translated as “close docu-
ment” and “open document” respectively. 

5   Conclusion 

All indications are that user performance is not adversely affected by different inter-
faces, be they textual or pictorial, or different languages. Rather it is the experience of 
the user which dictates the effectiveness and efficiency of user performance. Differ-
ences between users of the standard and alternative interfaces were minimal, indicat-
ing that there is no need for the development of an alternative interface. From these 
results it appears evident that once the user has been provided with enough training 
and has gained enough experience to be confident within the task and the application 
domain, they will easily adapt to changes in the interface. 
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