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Abstract
The present study investigated the effect of modality and language on icons' appropriateness and meaningful ness for
Chinese users. Based on the findings of the previous studies of computer icons, three hypothesis were devel oped:
H1: Bimodal icons rate the highest; H2: Icons with Chinese characters rate higher than icons with English words; and
H3: Pictorial icons rate higher than verbal icons. Fifty Hong Kong Chinese daily computer users participated in the
experiments. The results suggested that H1 and H2 are partially supported and H3 is not supported. A significant
interaction between the language and modality was observed. The best icon group for Chinese users is the bimodal
Chinese group.

1 Introduction

The use of iconsto represent interactive objects in computer systems has become a common phenomenon in
human-computer interface design. Various studies testing icon preference, appropriateness and meaningfulness have
resulted from this trend (e.g. Lodding, 1983; Stephanidis & Akoumianakis, 1997; Choong & Salvendy, 1997; Tudor,
1994). Parallel to thisline of studies, various studies on the effects of icon modality have also been conducted (e.g.
Strijland, 1993; Young & Wogalter, 1988; Selcon, Taylor & Shadrake, 1992; Guastello, Traut & Korienek, 1989).
Different studies adopted different concept of what modality represents. While some research studied modality as an
avenue of sensation, such as auditory, visual, etc (Brewster et al, 1996; Brown et al, 1989), others defined modality
as the form of representation, such as pictorial and verbal (Guastello et al, 1989; Bernsen, 1994), which is also the
definition adopted in the present study.

Findings on different aspects of icons were reported in various studies. Guastello, et a (1989) found that (1)
Mixed modality icons were rated as distinctively more meaningful than their alternatives. (2) Ratings were
occasionally bolstered by population stereotypes acquired through experience. (3) Long abbreviations are preferable
to short ones. (4) It is possible to construct pictograms that are more meaningful than the industry’ s standards, and
(5) Verbal icons are sometimes preferred over pictorial icons when mixed modes are not available. The author also
stated that “ratings [of meaningfulness] were occasionally bolstered by population stereotypes...” (p. 99).

In an experiment investigating the use of warning/caution icons and verbal warning messages, the
combination of icons and verbal warning was proved to improve response latencies (Selcon et al, 1992). Y oung and
Wogalter (1988) performed an experiment to determine whether the salience of warning messages would improve
the memory of warnings in proceduralized instructions by giving subjects verbal warning messages, either
accompanied by meaningfully-related icons or without the icons, and found that content recall and semantic learning
was significantly better for subjects who received the combination of verbal warning and icons.

Studies have suggested that the results of a particular study on icons can not be generalized across different
user populations (e.g. Guastello, 1989) In other words, there might be a heed to investigate iconsin a specific
population of prospective users. Recently some researches invrestigated the effect of using native language verbal
representation on icon-related tasks or icon characteristics (e.g. Choong & Salvendy, 1997, 1998; Sacher, 1998) to
investigate whether the results obtained for English-speaking population yield the same findings for non-English-
speaking population. In line with Guastello et al’ s suggestion, non-English-speaking user population showed
different preference and task performance when using icons with local characters.

Choong and Salvendy (1997) conducted a study on the effect of icon modality and language on the task
performance of Chinese and American user groups. They found that while bimodal icons were superior for both
groups, Chinese users performed better on pictorial icons when bimodal icons were not available. The term bimodal
in here referred to pictorial icon complemented by labels. Pictoria icons complemented by Chinese labels were
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tested on Chinese users (similarly, English labels were tested on American users). The present study is based on
Choong and Salvendy’ s study, focusing on Chinese users and extending the number of tested functions.

In the current study, different combinations of modalities (verbal, pictorial, and bimodal) and languages
(English and Chinese) were used to create some of the tested icons that would be compared to icons currently
displayed in commercial software. Most commercial icons are pictorial icons (e. g. icons on the “Toolbar” in
Microsoft Office™ products). Bimodal iconsin the current study were defined as icons where some parts of the
function were represented by a (Chinese or English) word and the other parts by non-word objects. The example of
tested function and iconsis shown in Figure 1.
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Note: The Chinese character in Icon B means "big" and in Icon C means "font"
Figure 1: Example of icons for the function "Increase Font Size" used in the experiments

Based on the findings of the previous studies, three hypothesis were devel oped:
H1: Bimodal icons rate highest in appropriateness and meaning
H2: Icons with Chinese characters rate higher than icons with English words in appropriateness and meaning.
H3: Pictorial icons rate higher than verbal icons in appropriateness and meaning.

2 Methods

Fifty (26 male and 24 female) Hong Kong Chinese, all daily computer users, participated in the
experiments. Twenty-six of the participants were familiar with Chinese software, while the other 24 were not. The
participants included office workers and students from various educational backgrounds and occupations. The ages
ranged from 18-40 years (mean = 25.3, std. dev. = 5.5 years).

A paper-based questionnaire was used to test the hypotheses. All of the instructions, questions and ratings
were displayed in both English and Chinese languages. Typical timeto fill in the whole set was half an hour. The
subjects were compensated with HKD 30 (USD 3.86) at the end of the experiment. The sample of the questionnaire
isdepicted in Figure 2.
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Figure 2: Example of the paper-based questionnaire used in the experiments
The following measures are used in this study:
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Appropriateness. Subjects opinions of icons appropriateness were assessed with 7 discrete scale bipolar semantic
ratings from "Very Inappropriate” (rated as 1) to "Very Appropriate” (rated as 7).

Meaning. The questionnaire was presented with the same format as appropriateness. The differences were the
replacements of the question "Isthe icon appropriate for the function?' with "How well does the icon represent the
meaning of the function?' The ratings ranged from "Very badly" (rated as 1) to "Very Well" (rated as 7).
Language. Language has three values, '0' for icons with no word component, '1' for icons with English word, and '2'
for icons with Chinese word in them.

Picture. Picture has two values, '0' for icons with no picture (only contains word) and '1' for icons with picturein
them. Therefore, for example, abimodal English icon will have avalue of '1' for the variable Language and avalue
of '2' for the variable Picture.

3 Resultsand Discussions

The purpose of this study was to investigate the effects of modality and language on icon's appropriateness
and meaning for Chinese users. Analysis focused on: (1) examining the effect of bimodality onicons
appropriateness and meaning, (2) comparing the effect of the use of Chinese characters and English words onicons
appropriateness and meaning, and (3) comparing the appropriateness and meaning of pictorial and verbal icons.

Across al of the tested icons, the bivariate correlation between appropriateness and meaning is 0.78,
suggesting that appropriateness and meaning are strongly related, in conformance with the suggestion of 1SO DIS
9186 (1989) that meaning is one of the strongest measures of appropriateness.

The descriptive statistics of the measured variables are shown in Table 1-2.

Table 1. Descriptive statistics of icons appropriateness and meaning: Language effects

Mean(StDev)
Language Cases Appropriateness Meaning
O(Noword) 1075  4.44(1.75) 4.47(1.71)
1 (English) 250 5.15(1.72) 5.18(1.71)
2 (Chinese) 375 5.52(1.60) 5.51(1.55)
All 1700 4.78(1.77) 4.80(1.74)

Table 1 showed that icons with Chinese words rate higher than icons with English words or pictorial icons
in both appropriateness and meaning. The Bonferroni post-hoc analysis showed that while the difference between
Pictorial icons and English icons or Chinese icons is significant with p<0.05, the difference between English and
Chineseiconsis not significant (p=0.023). In other words, icons with words (English or Chinese) are considered
more meaningful and appropriate than icons with no words (just picture). The result is further verified by Table 2.
Hence, Hyporthesis 2 is only partially supported.

Table 2: Descriptive statistics of icons appropriateness and meaning: Picture effects

Mean(StDev)
Picture Cases Appropriateness  Meaning
0 (W/opicture) 400 5.46(1.56) 5.46(1.54)
1 (Withpicture) 1300 4.57(1.78) 4.60(1.74)
All 1700 4.78(1.77) 4.80(1.74)

The fact that icons with English words and Chinese words :rnﬁot significantly different isintriguing,
considering that in icons with Chinese words, because of the logogran—nature of Chinese words, the words in the
icon represent the meaning of the function precisely (see Figure 1 for example). On the other hand, in icons with
English words, in order to fit the word in the icon, the word was abbreviated (e.g. 'CLR' for 'CLEAR"), which might
lead to misinterpretation and/or require previous exposure to the abbreviation in order to understand it. Therefore,
icons with Chinese words in theory should be considered to be more appropriate and meaningful. One of the possible
reasons is that the bilinguality of our Hong Kong Chinese subjects, which treated English and Chinese words to have
the same quality of information.

! Logogram means "the actual representation of the object it described" (Gittins, 1986, p. 520)
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Contrary to the finding of Choong and Salvendy’s study (1997), Table 2 showed that verbal icons are better
than pictorial icons in appropriateness and meaning. Hence, Hypothesis 3 is not supported. Studies showed that
symbols have lower degree of representation than words (Guastello, et a, 1989). Therefore, icons representing their
functions with words are considered to have higher meaningfulness and appropriateness than pictorial icons.

The general factorial ANOV A analysis showed significant effect of Language and Picture on
Appropriateness and Meaning (p<0.001). In both measures of Appropriateness and Meaning, the interaction between
Language and Picture is significant with p<0.001 as shown in Figure 3.
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Figure 3: Interaction Plot of Appropriateness and Meaning

Theinteraction plotsin Figure 3 showed that, while in icons with Chinese words complementing the word
with picture produced higher ratings, the caseis reversed in icons with English words. Visual observation revealed
that the highest rating in both appropriateness and meaning is for icons with Chinese words complimented with
pictures (in short, bimodal Chinese icons). However, visual observation also showed that the rating of bimodal
Chineseiconsisvery close to icons with just English word. Therefore, Hypothesis 1 is only partially supported.

Tudor (1994) mentioned that “icons and symbolsin general need to be empirically evaluated among all
groups of prospective users’ (p. 62). Based on the result of the analysis, the implication for the icon design is that for
Chinese users, the best icon in terms of appropriateness and meaning is bimodal Chinese icon (although the ratings
of verbal Chineseicons or verbal English icons are not significantly different). Thisisan interesting finding
considering that although many software have been trandated into Chinese, the icons used were not translated or
adapted to Chinese users.

4 Conclusionsand Further Research

The results of study showed that using Chinese characters in icons improves subjective ratings of
appropriateness and meaningfulness for Chinese users. Designers of computer interface who plan to create programs
in Chinese should consider using icons incorporating Chinese words in addition to the common practice of
trandating the menu and help itemsinto Chinese.

More generally, the study also showed that it will be fruitful to perform usability testing using the
prospective users of a human-computer interface. This study and various previous studies had revealed that thereisa
different perception between Chinese users and English users or, in general, different user populations.
Understanding who the prospective users are might contribute to the success of the designed interface.

There are some limitations of the study. The present study was done with bilingual subjects which consider
English and Chinese words to have the same degree of representation in their daily life. It would be interesting to test
the same sets of icons to Chinese subjects from countries where English is not as extensively used as daily language
asitisin Hong Kong.

Even though in this study there is an indication that the quality of information might affect subjective
ratings of icon, the quality of information was not quantified nor obtained from subject's data. Rather, the result was
analytical. Further research focusing on quantifying the quality of information might bring a useful contribution to
this area.

Further research should be directed toward finding out why certain types of modalities and the use of
Chinese characters were considered more appropriate and meaningful to Chinese users. Finally, this study isjust a
preliminary study that would hopefully trigger similar study in the future, considering the numbers of Chinese
computer users have increased significantly in the past years (Freedman, et al, 1999).
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