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Abstract. Public symbols are essential components of signage in public transit
stations or terminals. Comprehensibility of public symbols directly influences
the performance of wayfinding. This study investigated 107 participants with 25
public symbols to understand the effects of travel characteristics and symbol
features on comprehension of public symbols. Statistical analysis results showed
that travel frequency and meaningfulness of public symbols are significantly
associated with comprehension scores. Designing public symbols should be
balanced between regulation and localization. Public symbols those are con-
veying the most meaningful information for wayfinding in transit hubs require
further investigation.
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1 Introduction

Public transit hubs, connecting bus, taxi, metro, railway, and even airport, have become
large multi-functional terminal buildings that they resemble a small city (Fewings
2001). Passengers within the unfamiliar environment are always particularly confused.
Signage in transit hubs is like a graphical layer, or to say semiotic layer (Hamid 2014)
represents the everyday organizations of public settings (Denis and Pontille 2010).

Signage with public symbols can directly convey navigation information for people
with different language backgrounds to understand a particular message. Ng et al.
(2013) defined public symbol as a graphical method to convey information in all
locations and sectors open to public access. Some of these symbols are essential
components of signage system, while others are mostly used as a dependent sign.
Public symbols can effectively support passengers’ wayfinding and direct them to their
destinations smoothly. Therefore, the comprehensibility study of public symbols for
wayfinding has become impending.

According to McDougall et al. (1999), measurement of symbols is based on the
features of icons like familiarity, concreteness, simplicity, meaningfulness, and semantic
distance. Ng andChan (2007, 2008, 2010) argued that these five features have become the
central concerns in sign and icon research. Researchers used these features to exam the
guessability of traffic symbols (Ng and Chan 2007) or safety icons (Chan and Ng 2012).
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In the context of public transit, Liu and Ho (2012) tested the effects of age and design
features on symbol comprehension in central rail hubs in Taiwan. With regard to
wayfinding in transit hubs, few relevant literatures or knowledge contributions were
found.

The purpose of this study is (1) to evaluate the comprehensibility of public symbols
those are widely used in transit hubs in China; (2) to understand the effects of travel
characteristics and symbol features on comprehension score; and (3) providing some
design strategies on public symbols to promote the performance with regard to
wayfinding.

2 Methodology

2.1 Subjects

According to GB/T 10001.1-2006 (The National Standards of the People’s Republic of
China for public information graphical symbols for use on sign), there are totally 118
public symbols in different categories, such as universal, tourist and recreation,
transportation, and medical.

In order to have an efficient investigation on public symbols in transit hubs, this
study employed 25 symbols (Fig. 1) of high-frequency appearance in public transit
stations or terminals (10 for transit facilities, 10 for service facilities, and 5 of warning
symbols), to evaluate the features related to comprehension of symbols. These public
symbols showed basic information about major facilities in transit hubs, including
entrances, left luggage, check-in, lost and found, meeting point et al., to support the
navigation of passengers during their mobility.

2.2 Questionnaire

A self-administrated questionnaire was created in Chinese and published on-line or sent
randomly in Hongqiao terminal in Shanghai. The first part of the questionnaire asked
about the participants’ demographic information including gender, age, education

Fig. 1. Public symbols (shown to participants without text labels)
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background, occupation, and their travel characteristics. Travel characteristics were
surveyed to capture the habits of participants by six aspects as following: experiences
of overseas travel, commuting modes, driving license, and the frequency, transport
mode choice as well as the last time of domestic travel.

The second part is to evaluate the features of symbols. Each of the 25 selected
symbols is presented in a 1.5 cm � 1.5 cm squares following questions for rating.
Participants were asked to subjectively rate the symbol features (familiarity, con-
creteness, simplicity, and meaningfulness) from 0 to100 points. In addition, we had a
brief introduction of the meanings of each features. Familiarity means the frequency
with which the symbol has been encountered; concreteness refers to whether the
symbol is abstract or figurative; simplicity is defined in terms of the detailed contents
with which the symbol contains; and meaningfulness refers to how meaningful you
perceive the symbol to be. After evaluating these four features of symbols, a
close-ended choice question is displayed under each symbol for choosing the meaning
of the symbol to test the sematic closeness of the symbols. The process was repeated
until the evaluation of all the 25 selected symbols were finished. A pre-test of the
questionnaire with 8 participants showed the general time to finish all the questions cost
25–30 min.

3 Results

3.1 Comprehension Scores

There are two levels of standard for evaluating the precision rate of public symbols.
International standards organization (ISO) stipulates the comprehension rate at 67%,
while the American national standard institute (ANSI) requires a higher level at 85%.
Our survey showed that the comprehension correct percentages vary significantly from
each other, and only 12 of the 25 public symbols satisfied the ANSI standards. The
most easily comprehensive five symbols were no littering (100%), meeting point
(99.02%), tickets (97.06%), airline tickets (97.06%), and kiosks (96.08%). On the
contrary, luggage check-in (12.75%), subway (32.35%), conductor office (47.06%),
subway (32.35%), and baggage check-in (12.75%) were the most difficult five symbols
to understand (Fig. 2).

Box plots can intuitively express the characteristics of data, especially outliers, by
simple graphics. As shown in Fig. 3, the comprehension score for each participant was
in the range from 56 to 100 (Mean value = 86.50, SD = 10.48), and most of the scores
are more than 70. Remarkably, the box plot showed that most scores are gathered into a
cluster, while the symbol of luggage check-in (no. 11) was assessed as an outlier below
the box, indicating that this symbol is very abstruse on account of unfamiliarity or
irrelevant design of this symbol.

3.2 Travel Characteristics

With respect to travel characteristics, we investigate participants’ travel behaviors in
terms of oversea experience, commuting mode choice, whether holds a driving license,
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domestic travel frequency, transport mode choice and the last time of domestic travel.
In this investigation and statistic, there are 58.88% of them have an experience trav-
elling abroad; over 70% of the participants chose buses or metro as daily commuting
modes; about half of them are holding a driving license; a proportion of 49% have a
domestic travelling every four months; about 52% of them chose to go by train or
coaches, and lastly, a majority of the participants’ last domestic travel was more than
two months ago (Table 1).

Fig. 3. Box plot of coefficients of variation on comprehension scores

Fig. 2. Participants’ comprehension percentages of selected symbols with ISO (67%) and ANSI
(85%) recommended standards

304 D. An and E.H.W. Chan



The result of Kruskal-Wallis test showed that the effect of travel frequency, which
is supposed to be the main factors, showed the result of highly significant (x2 = 8.231,
df = 3, p < 0.005). Participants who traveled more than 4 times a month could get
higher correct answer rates (87.3%) than other group of participants (75.87%, 78.09%
and 77.71%). All the other travel characteristics including the overseas travel experi-
ences, commuting modes, driving license, and the factors of domestic travel are not
significantly (p > 0.05) correlated with the accuracy of symbol comprehension.

3.3 Features of Public Symbols

The choice of features of public symbols to be evaluated was determined by a review of
a literature (McDougall et al. 1996). Generally, the features of familiarity, concreteness,
complexity, meaningfulness, and semantic distance have become the central concerns
for studying public symbols. However, in order to reduce the degree of difficulty for
participants, we altered the feature of semantic distance to choice questions to choose
the meaning of a symbol what they think is right. Each of the options in the choice
questions was assigned a value depends on its relationship with the right answer. Then
the average values of comprehension for each symbol were calculated by equation:

Table 1. Travel characteristics and comprehension scores

Travel characteristics Number
(n = 107)

Comprehension
score

Mean SD

Experiences of overseas travel Yes 63 87.70 6.24
No 44 84.80 6.83

Commuting modes Private car 20 87.10 6.63
Taxi 3 78.00 1.41
Bus 38 84.55 7.07

Subway 36 87.94 5.34
Others 10 87.90 6.49

Driving license Yes 57 88.07 6.38
No 50 84.72 6.48

The frequency of domestic travel >4 per month 3 91.67 12.74

1–4 per month 15 85.80 7.30
<1 in two months 36 87.11 6.00

<1 in four months 53 86.00 6.49
Transport mode choice of domestic
travel

Private car 27 87.67 6.81
Coach 30 86.67 6.18

Train 25 86.72 5.94
Plane 25 84.84 7.55

The last time of domestic travel Within a week 12 87.33 5.68
More than a week 11 85.82 6.43
More than 2
months

56 85.34 6.98

More than half
year

28 88.75 5.97
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Comprehensive score = (100 � Na + 50 � Nb + 25 � Nc)�(Na + Nb + Nc + Nd),
where Na to Nd refers to the number of participants who choose the option. Then
correlation analysis was conducted to evaluate the hypothesis that the comprehension
scores are highly related to public symbols those are familiar, concrete, simple, and
meaningful.

Table 2 shows some of the highest and lowest scores of the four features including
familiarity, concreteness, simplicity, and meaningfulness. It is clear that the symbol of
no. 25 ( , Do not throw rubbish) obtained the highest scores in the aspects of
familiarity, simplicity, and meaningfulness with the values of 71.33, 78.56, and 80.99,
while the symbol of no. 20 ( , Conductor office) got the lowest scores in the aspects of
familiarity and simplicity. In addition, the symbol of no. 2 ( , Entrance) and no. 9 ( ,
Elevator) got the highest and lowest scores with respect to concreteness, with 58.32 and
41.48. Within the last three symbols of comprehension score, the symbol of no. 1 ( ,
Metro stations) and no. 11 ( , Checking luggage) got relative lower scores of con-
creteness (42.61 and 46.59), while the symbol of no. 20 ( , Conductor office) got a
higher score of 53.16. Our intuitive analysis shows that the relationship among symbol
design features and comprehension score are of abnormal distributions, implying the
complex and indirection correlations among the four feature of public symbols and
their comprehension scores.

With regard to familiarity, it determines pedestrians’ understanding and memo-
rization of a public symbol. A symbol with higher familiarity can express a simple
meaning without any explanation over different languages and characters of different
countries. The familiarity of symbol can be strengthened by designers, by producing
the users’ association, cognizing, as well as resonance. In our investigation, the symbol

Table 2. The highest and lowest scores of familiarity, concreteness, simplicity, and meaningfulness

The highest scores The lowest scores

No. Symbol Content Score No. Symbol Content Score

Familiarity 25
Do Not 
Throw 
Rubbish 

71.33 20
Conductor 
Office 38.21 

Concreteness 2 Entrance 58.32 9 Elevator 41.48 

Simplicity 25
Do Not 
Throw 
Rubbish 

78.56 20
Conductor 
Office 51.66 

Meaningfulness 25
Do Not 
Throw 
Rubbish 

80.99 24
No Dis-
turb 54.73 
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of no. 20 ( , Conductor office) got the lowest score of familiarity. On one hand, the
necessity of this symbol is not significant for a majority of people. On the other hand,
the result dues to the uncertain meanings of this symbol, people would possibly con-
sider this symbol with ambiguities of local police stations or information desk.

Although the correlation between concreteness and comprehension score was not
significant, it is still an undoubted fact that the abstraction is the most symbols features
for designers. Actually, a public symbol is an output of common sense by extracting the
substantive characteristics and generalities. Since most of the public symbols are dis-
played and used during pedestrians’ mobility, it is very important to insure that people
are capable to read and identify the meanings of each symbol. The analysis addressed
the symbol of no. 1 ( , Metro stations) with lower abstraction, indicating that there are
too many components within the image resulting misunderstanding of tunnels or
railways to some extent.

The feature of simplicity lies on familiarity. Under circumstance of similar famil-
iarity, the simplicity of a symbol is related to form, size, lighting, color, luminosity
difference, and observation distance. Remarkably, a pictogram is not direct as characters
to express specific information. Thus, designers should pay more attention to simplicity
compared with other features. Generally, public symbols with complex components
results in lower comprehension, while some of over-simple designs also lead to infor-
mation missing. One example is the symbol no. 20 ( , Conductor office), several
participants misunderstood its meaning because of the lack of necessary components.

The same as characters, each of the public symbols must contain a unique signified
referring semiotics. The meaningful of a symbol refers to whether the icon is producing
the right meaning. As a primary tool for designers to describe or visualize the contents
of direction, location, regulation, culture, or history, the options of pictograms are
closely related to the environmental and functional features. In this investigation, the
symbol of no. 24 ( , No disturb) was considered as meaningless, indicating that it is
not necessary in the context of public transit hubs, where passengers are more likely to
concentrate on the direction of to transfer or looking for the right entrance and platform.

The values of the four symbol features were normally distributed (one-sample
Kolmogorov Smirnov test, p < 0.05). The Pearson correlation coefficients of the
relationship between symbol features and comprehension score are shown in Table 3.
Despite of the low correlation between the features of simplicity and concreteness
(r = 0.155, p = 0.112), most interrelationships among the features are significant,

Table 3. Pearson correlation coefficients amongst public symbol features and comprehension
scores

Familiarity Concreteness Simplicity Meaningfulness

Familiarity 1
Concreteness .237* 1
Simplicity .648** .155 1
Meaningfulness .492** .240* .702** 1
Comprehension score .007 .153 .137 .217*

*Correlation is significant at the .05 level (2-tailed).
**Correlation is significant at the .01 level (2-tailed).
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revealing that the subjective assessments of these symbol features are closely interre-
lated with each other. The correlation between simplicity and familiarity is relatively
high, implying that simple designed symbols are easier to get acquainted. On the
contrary, the lower correlation between familiarity and concreteness emphasizes the
importance of abstract for a symbol. The more abstract a symbol is designed, the easier
for people to understand. With respect to comprehension score, three of four symbol
features are not significant as expected, while meaningfulness correlated most highly
with the comprehension score (r = 0.217, n = 107, p < 0.05), indicating the impor-
tance of meaning on people’s comprehension of a symbol.

4 Discussion

Based on the investigations on comprehension of public symbols above, it is clear that
the results revealed two main findings: travel frequency significantly influences the
symbol comprehension, and that the level of symbol comprehension is closely asso-
ciated with the feature of meaningfulness. Thus, discussions of the results will be
carried out in aspects of travel characteristics and symbols design features.

4.1 Travel Characteristics

In this study, participants who traveled more frequently were better at comprehending
public symbols, generally because they are more familiar with the transit environment
and the context of signage system. The result was similar with formal study (Ng and
Chan 2007) showing that the visiting experience had a significant effect. As the traffic
sign regulation, signage and symbols in terminals are also regulated at national or
international levels. The ISO 7001:2007 (Graphical symbols–public information
symbols) was issued to increase a series of symbols to promote accessibility to public
transport, tourist attractions and other public facilities. Mostly these regulations are not
mandatory and designers are obsessed with modifying or developing new symbols.
Usability tests are necessary during the development process (Lee et al. 2014).

In addition, designer should balance the globalization and localization and consider
the basic features those are effective on comprehension. Although a variety of systems
have developed public symbols applied by countries, regions ore tourist authorities,
provinces, municipalities, tour operators, businesses and many other organizations
(Neves et al. 2016), it is obviously to notice that, in general, the importance of the
localized design integrating considerations of native cultures, religions, and customs.

On one hand, travelers are in demand of familiar public symbols during their
mobility (even frequently travelers). On the other hand, people need different
impressions, especially in consideration of details such as signage, in different envi-
ronments. This situation generates the opportunities and challenges for pictogram
designers to find a balance point between the two aspects of contradictions. Based on
the standardizations, some tiny details of colors, outlines, or figure-ground relations
reflecting local characteristics can be integrated during the creations of public symbols,
which is a substantial derivation of the standardized ones (Fig. 4).
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4.2 Symbol Features

With regard to the five symbol features, preceding studies (McDougall 2001; Ou and
Liu 2012) have proved that semantic closeness is the most significant factor on com-
prehension, followed by meaningfulness, concreteness, familiarity, and simplicity.
Since the participants were asked to answer close-ended questions on semantic of
symbols, this study remove semantic closeness from the model to test the interrela-
tionships among the other four features. The result implied that passengers are better at
understanding the symbols those are important to them.

Since the amount of public symbols is getting large with new requirement of high
quality of design, it is necessary for graphic designers to firstly figure out symbols those
are important to pedestrians. When people walk in an unfamiliar environment, they
would mostly acquire wayfinding information form symbols those they are most
familiar with. Chaotic symbols within wayfinding systems would reduce the efficient
spatial perception. In the context of transit hubs, where most people are unfamiliar with
the environment and need to get the location information as quick as they can, it is
important to understand what are the most prior symbols the really need. In other
words, the more meaningful symbols people regard to, the more prior for designers to
emphasize in a wayfinding system. Therefore, a series of forehand field studies for
pedestrians’ demands are integrant.

5 Conclusion

This study selected 25 common public symbols to evaluate their comprehensibility of
by correlation analysis with variables of travel characteristics and symbol features. The
results identified that travel frequency and the symbol feature of meaningfulness sig-
nificantly influences the symbol comprehension. This finding gives insights to provide
some design strategies on public symbols to promote the performance with regard

Fig. 4. Public symbols from China, Japan and Dubai (Source from UNIT Design, Germany)
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to wayfinding. Most standardized public symbols in China are generally lack of
originality, dynamic, and personable. The theoretical features are actually the minimum
standard for public information communication. Based on the features of meaning-
fulness, concreteness, familiarity, and simplicity, public symbols should be unique
connected with localization. There still exist spaces for graphic designers to develop
new public symbols with the combination of local cultural characteristics. Meanwhile,
designer should pay attention to the balance between globalization and localization. At
last, we suggest more studies of investigations on the most meaningful public symbols
and their contribution to the performance of wayfinding within transit hubs for further
research.

The limitations of this study lie to several aspects. First, the authenticity of par-
ticipants’ questionnaire needs further validation. If circumstances permitted, it’s better
to ask participants to answer two times that two consistent answers are considered to be
real and effective questionnaires. Second, the ratings of public symbol features are
subjectively based on participants’ feeling, and different evaluation criterion may
increase the statistical error. Third, selected participants are with relative high gener-
ality of age and education background that make this study a lack of universality.
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