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Abstract. Traffic signs are probably the best known graphical symbols that we 
encounter along roads and highways daily in a traffic system. The authors had 
conducted two experiments with two different groups of Hong Kong Chinese 
subjects to investigate the usability of traffic signs with guessing and 
comprehension tasks. The first experiment used Mainland China traffic signs, 
while the second experiment employed Hong Kong traffic signs. In this paper, 
the effects of two user factors (Mainland China visit experience and non-local 
driving experience) and one sign feature (concreteness) on task performance 
were investigated for exploring the culture issues in traffic sign usability. It was 
shown that Mainland China visit experience of subjects was a significant factor 
in affecting their sign guessing performance. The result also indicated that when 
a specific cultural issue is incorporated in a traffic sign, the sign should be 
accompanied by supplementary text to reduce the effect of cultural bias. It was 
interesting to note that non-local driving experience had a negative effect on 
local sign comprehension when signs were pictorially similar but different in 
intended messages; but the effect was positive when the signs look alike and 
conveyed the same meaning. A recommendation to ensure sign compre-
hensibility for non-local drivers is that a leaflet containing sign information 
should be made available for vehicle drivers at passport control points. On sign 
feature, concrete signs that bear a resemblance to actual objects contribute to 
higher guessability scores than abstract ones, which may be due to the fact that 
the thinking style of Chinese people is synthetic, concrete, and relies on the 
periphery of the visible world. Therefore, concrete signs are better than abstract 
signs in regard of providing visualization aids in helping Chinese subjects to 
complete the guessing task. The findings revealed the importance of taking the 
cultural issue into consideration when developing traffic signs, and provided 
information and recommendations for the design of highly comprehensible 
traffic signs. 
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1   Introduction 

1.1   Usability 

The International Organization for Standardization [1] defined usability as ‘an extent 
to which a product can be used by specified users to achieve specified goals with 
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effectiveness, efficiency, and satisfaction in a specified context of use’. Jordan et al. 
[2] identified three distinct components, namely, guessability, learnability, and 
experienced user performance (EUP) that would influence the usability of a product, 
and later added system potential and re-usability as further possible components of 
usability [3]. As suggested by Jordan [4], guessability is measured by the cost (e.g. 
time and error) in using a product to perform a task for the first time – the lower the 
cost, the higher the guessability. The learnability component is concerned with the 
cost to the user in achieving some competent levels of performance on a task with a 
product, while the component of EUP is the relatively stable level of performance that 
an experienced product user reaches. The system potential component represents the 
theoretical optimal performance obtainable from a product with respect to a particular 
task, and the re-usability refers to the level of performance achieved when a user 
returns to a task with a product after an extended period of non-use. 

1.2   Culture 

User factors such as experience, domain knowledge, cultural background, disability, 
age, and gender were found to have effects on usability [4]. The United Nations 
Educational, Scientific and Cultural Organization [5] described culture as follows: 
‘culture should be regarded as the set of distinctive spiritual, material, intellectual and 
emotional features of a society or a social group, and that it encompasses, in addition 
to art and literature, lifestyle, ways of living together, value systems, traditions and 
beliefs.’ According to Smith [6], culture is ‘the actual practices and customs, 
languages, beliefs, forms of representation, and a system of formal and informal rules 
that tell people how to behave most of the time.’ In the consideration of conceptual 
compatibility for design of human machine interfaces, a study on colour associations 
showed that Hong Kong Chinese, Korean, and Thai did not generally share common 
colour-concept associations [7]. In the design of a traffic system, an uncontrolled 
junction for European drivers means an obligation to yield to vehicles on the right, 
while for American drivers it represents priority for them [8]. On the design of traffic 
signs, a recent review revealed that rectangular traffic signs give direction or 
information in China, Japan, France, Spain, Germany, Singapore, Austria, Hong 
Kong, and Taiwan, while they give notices of requirements, prohibitions or 
restrictions in America and New Zealand [9]. 

1.3   Traffic Sign 

Traffic signs are used to regulate, warn, and guide road users in a traffic system and 
probably they are the best known graphical symbols that we encounter along the roads 
and highways. Even though traffic signs are not standardized across places, many 
people licensed in one place will drive in other places without any further training or 
testing. In Hong Kong, visitors (those arrive at Hong Kong other than taking up 
residence for a period of exceeding 12 months) are allowed to drive if they hold 
recognized overseas driving licenses or international driving permits [10]. A few 
cross-cultural studies on comprehensibility of traffic signs have recently been 
reported ([11], [12]). Hawkins et al. [11] evaluated the comprehensibility of 21 
regulatory, warning, and truck-related traffic signs used in the United States for 759 
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Mexican business and tourist drivers coming from Mexico. The results demonstrated 
that seven signs including Yield sign, Fasten Safety Belts sign, Right Lane Ends sign, 
Load Zoned Bridge sign, Weigh Station sign, Hazardous Cargo Route sign, and 
Hazardous Cargo Prohibited sign had correct plus partially correct response rate lower 
than 75% (Fig. 1), and 14 signs had comprehensibility higher than 75%. The findings 
indicated that most of the Mexican drivers had some degree of understanding of the 
United States traffic signs. Shinar et al. [12] examined the comprehension levels of 31 
highway traffic signs for 1,000 licensed drivers from Poland, Canada, Israel, and 
Finland. Other than fifteen signs commonly used in all countries, two signs were 
common to two or three countries and fourteen signs were unique to individual 
countries only. Their results showed that the comprehension levels of locally used 
signs (78%) were much higher than that of non-local signs (32%).  
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Fig. 1. Traffic signs had correct plus partially correct response rate lower than 75% (Hawkins  
et al. [11]) 

1.4   Aim 

As cross-border motoring of goods vehicles, passenger vehicles, and private cars 
between Hong Kong and Mainland China is steadily increasing these years [13], there 
is a need to highlight the importance of developing traffic signs with culture issues in 
mind. In this paper, the effects of two-user factors, viz., Mainland China visit 
experience and non-local driving experience, and the sign feature of concreteness on 
guessing / comprehension performance were examined for ascertaining the effect of 
culture issues on traffic sign usability. It was hypothesized that concrete signs would 
lead to higher guessability scores than abstract ones. Better guessing ability on 
Mainland China traffic signs was expected from subjects with more frequent 
Mainland China visit experience, and non-local driving experience would have a 
negative effect on the comprehensibility of local traffic signs. 

2   Experiments 

The authors conducted two experiments with two different groups of Hong Kong 
Chinese subjects to investigate the usability of traffic signs with guessing and 
comprehension tasks. The first experiment used Mainland China traffic signs, while 
the second experiment employed Hong Kong traffic signs. 

2.1   Experiment 1 

This experiment was done for examining the effects of Mainland China visit 
experience and concreteness on the guessability of traffic signs with prospective-users. 



382 A.W.Y. Ng and A.H.S. Chan 

Nineteen male and twenty-two female Hong Kong Chinese engineering under-
graduates who had never taken any driving tests, nor possessed a driving license of any 
sort, voluntarily participated in this experiment. Their ages were between 18 and 27 
years (median = 22.5 years). All subjects had no colour deficiency and reported having 
no previous experience of learning the meanings of any Mainland China traffic signs. 

To minimize the influence of daily encounters or prior experience with traffic signs 
on the results, instead of using the signs currently used in Hong Kong, 120 traffic 
signs stipulated in the latest National Standards of the People’s Republic of China for 
Road Traffic Signs and Markings (GB5768-1999 issued in April 1999) were 
employed. These 120 traffic signs were chosen based on two criteria: firstly, their 
messages are conveyed with symbols only; secondly, they are not used in 
accompaniment with other signs for transmitting a message.  

Subjects were first required to guess the intended meaning of each sign within 10 
seconds, and then to report their Mainland China visit experience in past 12 months. 
Finally, the subjects were asked to give a subjective rating for the degree of 
concreteness (0 = definitely abstract, 100 = definitely concrete) for each sign. Traffic 
signs are regarded as concrete if they depict real objects, materials, or people while 
those do not are considered as abstract. 

2.2   Experiment 2 

Experiment 2 addressed the effect of non-local driving experience on the 
comprehensibility of traffic signs for licensed drivers. One hundred male and nine 
female Hong Kong full driving license holders were invited to participate in the 
questionnaire survey. Their ages were between 18 and 57 years (median = 32.5 
years). The two criteria used in Experiment 1 were also adopted for choosing signs in 
this study. There are 178 signs contained in Hong Kong Schedule 1 (Traffic Signs) of 
the Chapter 374G (Road Traffic Regulations) of Legislation Database and 82 of them 
satisfy the two characteristics for selection. Twenty one of the 82 signs were 
randomly selected for testing. Subjects reported their non-local driving experience 
first, and then completed multiple-choice questions for evaluating their traffic sign 
comprehension. An interviewer guided each respondent through the questionnaire, if 
necessary. 

3   Results and Discussion 

3.1   Experiment 1 

Amongst the 120 Mainland China traffic signs, 26 of them were structurally similar to 
and had the same intended meaning as those in Hong Kong. Subject’s guessing 
performance for similar signs (61.54%) was significantly better than that for 
dissimilar signs (52.94%) (Paired-samples t test, p < 0.05), showing the benefits of 
using common or similar signs in different regions.  

The similar signs with minimum and maximum guessability scores are shown in 
Table 1 and Table 2. Though this was a guessing task, 16 of the 26 similar signs had 
guessability scores higher than 50%. The guessing score for sign M5 (keep right) was 
the lowest, 2.44%. It was wrongly interpreted as turn right, steep descend, and U-turn.  
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Table 1. The similar signs with minimum guessability scores 

Guessability score  
Mainland 

China 
Hong 
Kong 

Meaning Mean 
(%) 

Standard 
deviation 

(%) 

The three most 
frequent responses 

 
M5 

 

Keep right 2.44 15.62 Turn right (27%) 
Steep descend (10%) 
U-turn (7%) 

 
W16 

 Road narrows on 
right 

14.63 23.03 Narrow road (22%) 
Passing allowed (10%) 
Straight road and curve 
road (10%) 

 
W4  

T-junction ahead 17.07 30.84 No-through road (20%) 
Stop (12%) 
T-junction ahead (10%) 

 
W15  

Road narrows on 
both sides 

17.07 24.00 Narrow road (29%) 
Two roads ahead (15%) 
Merging into traffic 
(10%) 

 
W26  

Slippery surface 36.59 48.77 Slippery surface (24%) 
Steep descend (12%) 
Uneven road surface 
(12%) 

T
he low

est six 

 
W28  

Riverside way 39.02 20.95 Caution! Fall into the 
sea (41%) 
Sea ahead (12%) 
No entry (5%) 

Table 2. The similar signs with maximum guessability scores 

Guessability score 

 Mainland 
China 

Hong 
Kong 

Meaning Mean 
(%) 

Standard 
deviation 

(%) 

The three most 
frequent responses 

 
P20 

 

No left turn 100 0 No left turn (100%) 

 
M1 

 Go straight only 98.78 7.81 Go straight only (88%) 
Straight road (5%) 
Upward (2%) 

 
P19 

 

No pedestrians 98.78 7.81 No pedestrians (98%) 
No entry (2%) 

 
W23 

 

Mind the signal 97.56 15.62 Mind the signal (98%) 
No-through road (2%) 

 
M2 

 

Left turn only 96.34 17.29 Left turn only (90%) 
Go straight and then 
left turn (5%) 
Turn around (2%) 

T
he highest six 

 
W14  

Road works ahead 96.34 17.29 Road works ahead 
(49%) 
Work-in-progress 
(34%) 
Mining ahead (2%) 
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3.1.1   Mainland China Visit Experience 
Most of the participants (90.24%) visited Mainland China in past 12 months and the 
remaining 9.76% did not visit there in the same period. The results of Kruskal Wallis 
test showed a significant effect of Mainland China visit experience on sign guessing 
(χ2 = 8.554, df = 1, p < 0.005). Those subjects who visited Mainland China during last 
12 months could perform better in guessing the meanings of traffic signs (55.62%) 
than those who did not (47.29%). The result showed that cultural exposure from visits 
helped subjects interpret the tested signs better and improved guessing performance. 
It had been shown that the usability of an application across international markets can 
be increased by the use of icons which are designed to be culture independent [14] or 
multi-cultural compatible [15]. del Galdo [14] stated that an icon of a black cat has 
different meanings in different cultures. It is considered good luck in the United 
Kingdom but bad luck in the United States. The results of this experiment showed that 
when culture specific graphics are incorporated in a traffic sign, supplementary text 
may be needed for avoiding cultural bias. 

Understanding other people’s languages, cultures, societies, political systems, and 
markets are of great value to travellers. Some signs tested here such as farm trailer 
prohibited (P10) and tricycle for goods prohibited (P15) were highly related to the 
Mainland Chinese cultural environment (Fig. 2). Both the farm trailer and tricycle for 
goods can hardly be found in Hong Kong nowadays. The guessability scores for signs 
P10 and P15 were 47.56% and 48.78%, respectively. Both scores were substantially 
smaller than the overall average for all the 120 signs (54.81%). For sign P10 (farm 
trailer prohibited), only 4.88% of the subjects made a correct response and other 
subjects guessed it to be freight vehicle, dumper truck, container vehicle, towing 
vehicle, motorcycle, travelling coach, or maintenance truck prohibited. None of the 
subjects correctly interpreted the sign P15 as tricycle for goods prohibited. 

Although these two signs are somewhat culture dependent and contain specific 
culture features, their guessability scores were not the lowest ones, indicating that 
factors other than the cultural issues such as sign concreteness also influenced the 
guessing performance. 

  
P10 - Farm trailer prohibited P15 - Tricycle for goods prohibited 

Fig. 2. Examples of test signs that were highly related to the Mainland Chinese cultural envi-
ronment 

3.1.2   Concreteness 
As expected, concrete signs contributed to higher guessability scores than abstract 
ones (r = 0.387, n = 120, p < 0.001). Concrete signs bear a resemblance to actual 
objects while abstract signs do not. The thinking style of Chinese people is synthetic, 
concrete, and relies on the periphery of the visible world [16]. Therefore, a concrete 
sign provides a better visualization aid than an abstract one in helping the Chinese 
subjects to complete the guessing task. Where signs are abstract, access to meaning is 
much more difficult. This was shown to be the case in the most abstract sign M13 
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(traffic has priority on the main route; ). It had a concreteness rating of 18.32 and a 
guessing score of 0%. All the participants incorrectly guessed the sign to be, for 
example, rocket, gate, and go ahead. It is however, necessary to note that the thinking 
style of some populations, say Americans, tends to be analytic, abstract, imaginative, 
and linear [16] and different results may have been obtained if such ethic groups were 
tested. Further research efforts should be devoted to investigate the relationship 
between sign concreteness and sign guessability for non-Chinese people.  

3.2   Experiment 2 

Amongst the 109 subjects, only 30.28% of the participants drove outside Hong Kong 
(e.g. Mainland China, the United Kingdom, Australia, Canada, Thailand, Taiwan, 
Macau, America, and Japan) and the remaining 69.72% did not. Analysis of variance 
showed that non-local driving experience had an effect on local sign comprehension 
(p < 0.05). The average comprehension performance for licenced holders with non-
local driving experience (67.96%) was worse than those without non-local driving 
experience (70.83%), which may be due to retroactive interference in sign 
information. It was suggested that retroactive interference occurs when new and 
somewhat similar information disrupts retrieval of information learned earlier [17].  

Some traffic signs used in one place can be found in other places, but the intended 
messages are different. For example, a sign which consists of a heavy red circular 
border and a white background ( ) depicts ‘all vehicles prohibited’ in Hong Kong 
but ‘all vehicles and pedestrians prohibited’ in Mainland China. Sign I2 ( ) 
represented a 200-meter distance to an exit from a road, however, a similar sign used 
in Canada ( ) denoted hazard close to the edge of the road [18]. The comprehension 
score of sign I2 for drivers with non-local driving experience (61.11%) was lower 

than that for drivers without the experience (72.37%). Sign W9 ( ) depicted 
pedestrians on or crossing road ahead, but a similar sign used in Mainland China ( ) 
represented pedestrians only [19]. The comprehension score of sign W9 for drivers 
with non-local driving experience (25.93%) was slightly lower than that for drivers 
without the experience (27.63%). Hence, it is not surprising that non-local driving 
experience had a negative effect on the performance of sign comprehension. 
Nevertheless, the results indicated that there is a reinforcement effect with the signs 
which look alike and have similar meanings. For sign W4 (level crossing with barrier 
ahead; ), the comprehension score for drivers with non-local driving experience 
(15.74%) was significantly greater (p < .05, Wilcoxon test) than that for drivers 
without the experience (3.95%). These two signs can be found in other areas like the 
United Kingdom [20], Macau [21], Mainland China [19], and Taiwan [22]. 

Testing traffic signs with drivers from different countries (Poland, Canada, Israel, 
Finland), Shinar et al. [12] found that the comprehension levels for locally used signs 
were much higher than that for non-local signs. Nevertheless, the findings here 
demonstrated that while non-local driving experience had a positive effect on local 
sign comprehension when the signs looked alike and conveyed the same meaning, it 
reduced the comprehension of the local signs which were similar but different to the 
intended messages of the signs used in other places. 
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As cross-border motoring is steadily increasing [13], a recommendation to ensure 
sign comprehensibility for non-local drivers is that a leaflet with information of traffic 
signs and corresponding meanings should be made available at control points and 
handed out to vehicle drivers at passport control. In future, symbolic traffic signs 
should be standardized across different regions and countries as much as possible, be 
easy to guess, or have their meanings spelled out in text. 

4   Conclusion 

This paper was successful in examining few cultural issues in traffic sign usability 
with guessing and comprehension tasks. Visiting experience of a place was shown to 
influence sign guessing performance. Non-local driving experience was shown to 
exhibit different effects on the comprehension of different signs. Concrete signs that 
bear a close resemblance to actual objects contributed to higher guessability scores 
than abstract ones. It was believed that different results may have been obtained if 
non-Chinese subjects were tested. The results here revealed the importance of 
developing traffic signs with cultural considerations, and provided useful 
recommendations for the design of traffic signs for culturally diverse users. 
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