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Abstract

In 2007, three Dutch designers developed a series of pictorial symbols designed to inform,
instruct and direct people in disaster situations to be used all over the world. However, as
designing and interpreting pictorials depend on conventions that may differ across cultures, it is
likely that these pictorials are not equally understandable for people from different cultures. In
this research, Dutch and Chinese participants’ comprehension of thirty pictorials from the series
was investigated. Furthermore, the effects of showing photographs conveying information about
the context in which the pictorial could be used and the relation between comprehension and
judgements about features of the pictorials were investigated. Eighty-five Dutch and fifty
Chinese participants filled out one of three web surveys about the pictorials. The first survey
measured participants’ guessing performance and response time for different pictorials. A second
survey was exactly the same, with the exception that every pictorial was accompanied by two
photographs of a situation in which the pictorial could be used. In the third survey, subjects were
asked to judge to what degree the pictorials possessed five design features (familiarity, simplicity,
concreteness, meaningfulness and semantic closeness) and how comprehensible the symbols
were. As expected, the guessing performance of Dutch participants was significantly better than
the guessing performance of Chinese participants. This shows that the pictorials are not
universally understandable yet. However, the fact that there were correlations between
comprehension levels of the two groups shows there are similarities between the two cultures
regarding which pictorials were more or less comprehensible. Still, the differences between the
groups imply that it is necessary to test the comprehensibility of pictorials in different cultures
before they are implemented internationally. The expectation that photographs conveying
context information would improve comprehensibility was confirmed as well. Based on literature
on differences in visual perception between Western and Asian cultures, it was expected that
Chinese participants would benefit more from context information than Dutch participants. This
was not the case, but an analysis of the effect of context pictures on the comprehension of
specific pictorials showed that the two cultural groups did respond differently to these pictures.
The judgements of the design features were correlated with comprehension levels in both
cultures. Furthermore, the judgements of Chinese and Dutch participants were correlated with
each other. In both cultures, semantic closeness was most important, followed by meaningfulness
and familiarity. Simplicity and concreteness were least important. These results seem to suggest
that the features investigated can be used as guidelines for designers of pictorials. However,
looking at the evidence more closely, it seems to be the case that judgements of design features
are more related to the comprehensibility of a pictorial than to its actual characteristics.
Therefore, it would be recommendable for designers to use comprehensibility, as judged by
people from the target culture(s), as the fundamental pictorial design principle.
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1 Introduction
In a disaster situation, effective communication between emergency services and (international)
aid organisations and people in the area who need to be evacuated, warned or accommodated
during and after the disaster is essential. In many cases of crisis, people who speak a variety of
languages or who can’t read at all are involved. In these cases, using pictorial symbols can be a
useful addition to written messages. Moreover, pictorials can enhance overall comprehension and
memory of warnings (Wogalter e.a., 2002).
Recognizing the potential value of pictorial symbols for disaster management, in 2007, three
graphic designers in the Netherlands have presented a series of pictorials called ‘A safe place’.
These pictorials were especially designed to warn, direct, and inform people in different stages of
a disaster situation. The designers aim to create an international standard of pictorials that can be
used by governmental and aid organizations all over the world. As people increasingly move
across borders, the advantage of creating an international standard would be that foreigners
residing in a disaster area understand the pictorials as well as locals. A similar argument was used
for making international agreements regarding the use and design of traffic signs (United
Nations, 1968).
However, designing pictorials that are sufficiently comprehensible for people all over the world is
not an easy task. Previous research has shown that several factors, including the culture of the
target group of a pictorial (Shinar e.a., 2003; Piamonte e.a., 2001), information about the context
of use that is presented with the pictorial (Wolff and Wogalter, 1998), and the characteristics of
the pictorial itself and the concept it stands for (McDougall e.a., 1999; Ng and Chan, 2007)
influence the comprehension of pictorials. In this research, the comprehension of the disaster
pictorials designed for ‘A safe place’ was investigated for two different cultural groups. To find
out whether the design of the pictorials was culturally biased, a group from the same culture as
the designers (Dutch participants) was compared with a group from a culture that could be
expected to be different from the Dutch culture: Chinese participants. In section 3 of this thesis I
will clarify why these two cultural groups were selected.
In addition to finding out whether there were any differences in perception of the pictorials by
Dutch and Chinese participants, the aim of the study was to identify how features of pictorials
and the information about the context of use presented with a pictorial influence pictorial
comprehension in different cultures. Understanding the connections between design features,
context and culture can help the designers of ‘A safe place’ and other pictorial designers to
design symbols that are more comprehensible across different cultures.
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In the next section, I will discuss the existing literature about the influence of culture, context
and pictorial characteristics on the comprehension of pictorials (2). Based on the literature, I will
formulate several expectations about the comprehension of disaster pictorials by Chinese and
Dutch respondents. After that (3), I will describe the research method I used to test my
hypotheses. Then I will present the main results of the research (4). I will finish with an
interpretation of the results (5) and a general conclusion about the implications of the results for
pictorial design for different cultures and for cross-cultural pictorial comprehension research (6).

2 Culture, context, pictorial characteristics and comprehension
2.1 Culture
Many authors claim that culture is an important factor for interpreting images in general (i.e.
Lester, 2006; Harrison, 2003) and pictorial symbols in particular (i.e. Shinar e.a., 2003; Piamonte
e.a., 2001; Foster and Afzalnia, 2005). However, most of these authors do not describe what they
mean with the word ‘culture’. Studies of pictorial comprehension across cultures usually
compare the comprehension of different pictorial symbols by people with different nationalities.
In these studies, the operational definition of culture seems to be ‘nationality’: people who live in
different countries are part of different cultures. From a theoretical perspective, this definition is
rather poor, because it does not say much about what culture actually is. Furthermore, this
definition neglects the possibility of cultural differences within national boundaries. However,
there are many different definitions of culture, and it is difficult to choose which definition is
most suitable. Ten Thije (2003: 201) describes three characteristics that different definitions of
culture have in common:
1. “Culture is man made and can be learned;
2. Culture is related to human groups instead of individuals
3. Culture can be attributed a locus with respect to human activity (either as the activity
itself, or as the knowledge presupposed to it, or as the artefacts resulting from this
activity).”
The first part of the definition points to the fact that culture cannot be seen as something static:
it is something created by people and it can be learned, which means that people can also
‘acquire’ cultural practices. This is in line with the comment of Sarangi (1995: 9) that culture
should be seen as “something which is constantly being made and remade.” The ‘human groups’
in the second part of this definition can be categorized by the nation state, but many scientists
also believe smaller social groups to have their own ‘culture’. The third part of the definition
shows that culture has to do with what people do and how they do it. In the context of this
research, we could say that the activity is disaster management or disaster communication, that
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the pictorials are artefacts resulting from this activity and that certain knowledge is necessary to
be able to have the appropriate response to the pictorials.
As I mentioned in the introduction, the pictorials used in this study were especially designed for
disaster communication across different cultures. The idea behind this was that pictures are more
‘universal’ than language: because pictures share some physical qualities (shape, proportions) with
the object represented, their meaning may be recognized without explicitly having to learn the it.
However, considering the evidence from visual communication research, it is likely that people
from different cultures differ when it comes to their interpretation of pictorials. Interpreting
visual language and responding in the manner intended by the creator of an image are activities
that may well be accomplished differently in different cultures. Several scientific theories of visual
communication point to the fact that the way an individual gives meaning to an image is
influenced by the culture that individual is part of (Lester, 2006: 55-63). From a social semiotic
perspective, pictures are seen as ‘signs’: objects that stand for something else. The relation
between a picture and the concept it stands for is not self-evident; it is based on conventions and
it must be learned. Different cultures have different conventions about how to depict certain
objects or concepts, which means that an image used to represent a certain concept in one
culture, will not automatically have the same meaning for people from another culture (Harrison,
2003: 48). The cognitive approach to visual communication adds that recognizing what a picture
refers to is a cognitive process in which people come to conclusions about what they see through
different mental operations. Because these mental operations partly rely on our knowledge of
visual representation, the significance we attach to a picture is partly determined by what we
know (Wade and Swanston, 2001: 266). As people from different cultures have different frames
of reference for interpreting visual language, culture is likely to be an important factor in people’s
interpretation of a picture.
More in particular, several studies have shown a difference between the comprehension levels of
pictorial symbols of people from different countries. For example, Shinar e.a. (2003), compared
comprehension levels of Canadian, Finnish, Israeli and Polish traffic signs for drivers from these
four countries. They found significant differences in comprehension by people from different
countries. Traffic signs that were unique to a certain country and that were not used in any of the
other countries were much better understood by people from that country than by people from
other countries. Shinar e.a. (2003) also identified some general principles for comprehensible
pictorials, to which I will return in section 2.3. Likewise, Piamonte e.a. (2001) have shown that
comprehension of telecommunication symbols differs between Swedish and American users. In
addition to the level of comprehension, the kind of comprehension problems Swedish and
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American users had, were different as well. Both of these studies show that people from different
countries make different connections between symbols and what they represent.
Besides the differences between comprehension of symbols in different cultures, researchers
have found similarities as well. Foster and Afzalnia (2005) have shown that Iranian, Korean and
British subjects rated the comprehensibility of symbols differently, but they did judge the same
symbol to be the most comprehensible. From this, they conclude there are general principles for
designing symbols that are comprehensible across cultures. Liu e.a. (2005) compared the
comprehension of graphical symbols on medical devices by German and Chinese nurses and
doctors. They didn’t find a difference in comprehension between German and Chinese nurses.
Instead, they found that the experience users had with the symbol significantly influenced their
comprehension. The results of Foster and Afzalnia (2005) and Liu e.a. (2005) could indicate that
culture independent principles of designing comprehensible symbols can also be found, an idea I
will elaborate on in section 2.3.
There are not many studies that directly address the differences between Chinese and Dutch
people concerning pictorial symbol comprehension. However, there has been a lot of research
into cognitive differences between people from Western and Asian cultures. These studies
provide some clues about how pictorial comprehension may differ between Dutch and Chinese
users. In the next sections, I will discuss these differences. First, I will focus on the influence of
context on pictorial comprehension (2.2). Second, I will go into the importance of pictorial
characteristics for the comprehension of pictorial symbols (2.3).
2.2 Context information
Wolff and Wogalter (1998) investigated the influence of visual context information on the
comprehension of pictorial symbols. For pictorials that were shown together with photographs
of possible environments in which the pictorials could be used, comprehension was significantly
higher than for pictorials that were shown without information about the context of use. This
effect was strongest if pictorial symbols themselves did not convey any information about the
context of their use and weaker for symbols did that contain context information. These findings
indicate that people comprehend pictorials better if they know something about the context of
their use. However, this experiment was done with American participants only. The question is
whether Dutch and Chinese participants will show the same pattern as Americans and whether
we can expect any differences between these two groups.
There are some clues in the literature indicating that Chinese and Dutch people might respond
differently to visual context information. According to Nisbett and Miyamoto (2005), there is
growing evidence that there is a fundamental difference between perceptual processes of
7

Westerners and Asians. People from the West seem to be focused on analytic perception of
objects isolated from their context (e.g. their physical surroundings), whereas Asian people seem
to attend more to the connection between objects and their context. Based on these claims about
differences between Westerners and Asians, Chua e.a. (2005) tested the hypothesis that Western
people are more focused on central objects, whereas East Asian people give more attention to
contextual information. They used eye movement tracking to investigate what American and
Chinese people look at when they are shown photographs with a focal object in the foreground
and a complex background. They found that Americans looked at the focal objects on the
photographs longer and more quickly, whereas Chinese participants looked at the background
surrounding the objects more often. Although the difference in orientation to the surroundings
of an object is believed to hold between ‘Westerners’ and ‘Asians’ in general, most research about
these differences has been conducted with North Americans representing Western culture. It is
not clear yet whether the same patterns will be found for Dutch participants. Assuming that
Nisbett and Miyamoto’s (2005) claim that people from different Western countries have a similar
perceptual style that can be contrasted with the perceptual style of Asians is correct, it can be
expected that Chinese people will pay more attention to visual context information than Dutch
people. The consequence could be that showing visual contextual information (photographs of
situations in which pictorials may be used) next to the pictorials will have a stronger impact on
the comprehension of pictorials for Chinese participants than for Dutch participants.
2.3 Pictorial characteristics
Apart from context information, characteristics of pictorials themselves can influence pictorial
comprehension as well. As I mentioned in section 2.1, Shinar e.a. (2003), who compared the
comprehension of traffic signs by people from different countries, found that although
comprehension levels varied significantly among cultures, the adherence to several ergonomic
design principles improved comprehension levels in all cultures. The principles distinguished by
Shinar e.a. (2003) were spatial compatibility (directions displayed in the sign correspond to the
situation referred to), conceptual compatibility (there is a close association between the sign and
the concept represented), physical representation (the sign resembles what is represented),
familiarity (the sign has often been encountered) and standardization (the same sign is used for a
certain concept always and everywhere). The idea that physical representation has a positive
effect on symbol comprehension by people from different cultures is in line with the conclusions
of Foster and Afzalnia (2005), who found that out of four pictorials representing a cash
withdrawal machine, the pictorial showing a hand withdrawing money most realistically was
judged most comprehensible by British, Korean and Iranian participants. Furthermore,
participants from all three cultures agreed that the pictorial showing no hand at all was least
comprehensible. The importance of familiarity for symbol comprehension was confirmed by Liu
e.a. (2005), who found that the experience Chinese and German nurses had with symbols for
8

medical devices was very important for their comprehension, whereas their cultural background
did not make a difference.
In the studies of Shinar e.a. (2003) and Foster and Afzalnia (2005), the connections between
symbol comprehension and pictorial characteristics in different cultures were derived from a
qualitative analysis. A quantitative analysis between sign comprehension and characteristics of the
signs was done by Ng and Chan (2007), who tested the correlation between comprehension of
mainland Chinese traffic signs and different features of these signs with Hong Kong Chinese
participants. These features had previously been formulated by McDougall e.a. (1999) and
included familiarity (signs have been encountered frequently by subjects), concreteness (the sign
depicts real objects, materials or people), simplicity (the sign has a low amount of elements and
detail), meaningfulness (subjects can attach a meaning to a sign), and semantic closeness (the sign
resembles the function it represents). Ng and Chan (2007) measured sign comprehension by
showing the signs to participants and asking them to guess what each sign meant. One month
later, the same participants were asked to rate the pictorials according to the five design features.
The judgements of the design features were found to be correlated with the comprehension of
the traffic signs. Semantic closeness was most strongly correlated with sign comprehension. This
is in line with the results of Hennequin (2005: 50), who found that ‘iconical’ traffic signs (which
resemble the message they represent) were more easily understood than ‘symbolic’ signs (which
don’t resemble the concept they represent and instead are meaningful because of convention). It
also corresponds with the principle of physical representation formulated by Shinar e.a. (2003).
The next most important feature influencing sign guessability according to Ng and Chan (2007:
1256) was familiarity, which is in line with the importance attached to familiarity by Shinar e.a.
(2003) and Liu e.a. (2005). For the other three design features investigated by Ng and Chan
(2007), meaningfulness was the third most important feature, concreteness the fourth most
important feature and simplicity the least important feature.
Although Ng and Chan (2007) did investigate the influence of user characteristics on symbol
comprehension, they did not take into account cultural differences between users, because all
participants were Hong Kong Chinese. It is however likely that some of the symbol features they
investigated, are culturally mediated. The familiarity of a pictorial may vary for people with
different cultural backgrounds, because they have been exposed to different symbols. The same
goes for meaningfulness and semantic closeness, because what a symbol means and how it relates
to what it depicts is based on conventions that may differ across cultures (Harrison, 2003: 48). In
contrast, I expected that simplicity and concreteness would probably be culture independent,
because I thought the amount of elements and detail in a pictorial and the degree to which real
objects and people are depicted were not likely to depend as much on cultural conventions.
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Although Dutch and Chinese people may not judge simplicity and concreteness differently, it is
possible that concreteness has a stronger influence on comprehension for Chinese participants
than for Dutch participants. Choong and Salvendy (1999) compared the performance of
American and Chinese using computer interfaces based on concrete or abstract knowledge
representations. Chinese participants performed better for concrete knowledge representations,
whereas Americans performed equally well for both kinds of knowledge representations. The
authors claim that this difference is caused by differences in cognitive style: the Chinese cognitive
style is more concrete, whereas the American is more abstract (Choong and Salvendy, 1999: 31).
Translating these findings to pictorials, this could mean that concreteness is a more important
feature for understanding a pictorial for Chinese than for Americans. If Dutch people have a
similar cognitive style to that of Americans, concreteness could also be more important for
pictorial comprehension for Chinese people than for Dutch people.
2.4 Expectations
From the research discussed above, several hypotheses can be derived about the relation between
pictorial comprehensibility, culture, context information and pictorial characteristics. First of all,
the designers told me that they used existing Western visual language as a starting point for the
design of pictorials for which a sign already existed. If they expected a sign to be too culturally
biased, or if a sign for a certain concept did not exist yet, they created a new sign. The designers
tried to make these signs as ‘universal’ as possible by picturing the concept they wanted to
communicate as literally as possible. In other words, they paid much attention to adhering to the
principle of semantic closeness. However, because the designers started from Western visual
language, it is likely that people from Western Europe (i.e. Dutch people) are more familiar with
some of the signs than people from other parts of the world (i.e. Chinese people). Furthermore,
as I mentioned above, people from different cultures will probably perceive semantic closeness –
the degree to which a pictorial resembles what it represents – differently. This means that what a
group of Dutch designers perceived to be a ‘literal’ representation of a certain concept, may not
be a literal representation for people from another culture. This is another reason why the
pictorials are probably more compatible with Dutch frames of reference than with Chinese
frames of reference. Therefore, it was expected that the pictorials would be more comprehensible
for Dutch participants than for Chinese participants.
Secondly, Wolff and Wogalter (1998) showed that adding pictures of the situations in which
pictorials may be used, could improve the comprehension of pictorials by American users. It was
probable that for Dutch users, whose perceptual style was assumed to be more similar to that of
North Americans than the perceptual style of Chinese participants, context pictures would also
make them understand the pictorials more easily. Because of this, I expected that the pictorials
would be more comprehensible for Dutch participants if they were shown together with pictures
10

of a context in which they can be used. Because Chinese are more focused on the surroundings
of a (visual) object they look at than Americans (Chua e.a., 2005), it was expected that Chinese
users would benefit even more from contextual information in the form of pictures than Dutch
participants (who were expected to be more similar to Americans in this respect).
The features of pictorials mentioned in section 2.3 are also likely to have an effect on symbol
comprehensibility. However, as I discussed in 2.3, people from different cultures probably judge
some of the design features differently. Semantic closeness, familiarity and meaningfulness of
pictorial symbols are different for people from different cultures, because the design conventions
people are familiar with and the degree to which people have been exposed to certain pictorials,
are dependent on the cultural context they live in. Because the designers of the pictorials used in
the study were Dutch, it was expected that Dutch participants would judge the symbols with
higher ratings of semantic closeness, familiarity and meaningfulness than Chinese. Judgements of
concreteness and simplicity were believed to be more independent from culture, because these
features don not depend on cultural conventions. Therefore, judgements of concreteness and
simplicity were not expected to differ across the two cultures.
From the expectation that judgements of the features mentioned above differ across cultures, the
hypothesis was derived that comprehension of pictorials by Dutch participants would probably
be related more strongly to the design features as judged by Dutch participants than to the design
features as judged by Chinese participants. The same reasoning applied the other way around:
comprehension by Chinese participants would be more related to the judgements of Chinese
participants than to the judgements of Dutch participants. Semantic closeness, familiarity,
simplicity, meaningfulness and concreteness, as judged by Chinese or Dutch participants, were
therefore expected to be positively correlated with the comprehension of the pictorials by people
with the same cultural background. It was also hypothesized that the correlations between the
judgements of one cultural group and the comprehension levels of the other cultural group
would be lower than the correlations between judgements and comprehension levels within one
cultural group.
A last expectation was derived from the findings of Choong and Salvendy (1999) that Chinese
users benefit from concrete knowledge representations compared to Americans. Again assuming
that Dutch cognitive style is similar to the American cognitive style, this would mean that
concreteness has a stronger effect on comprehension for Chinese participants than for Dutch
participants. This is why it was expected that concreteness would have a stronger positive effect
on the comprehension of pictorials by Chinese participants than on the comprehension of
pictorials by Dutch participants.
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To summarize, the following hypotheses were formulated.
1. Dutch participants will understand the pictorials better than Chinese participants.
2.a Dutch participants and Chinese participants will understand the pictorials better if they are
presented with pictures of a context in which the pictorials could be used.
2.b Chinese participants will benefit from added context pictures more than Dutch participants.
3.a Dutch participants will judge the familiarity, semantic closeness and meaningfulness of the
pictorials more positively than Chinese participants.
3.b There will be no difference between the judgements of Dutch and Chinese participants
regarding the concreteness and simplicity of the pictorials.
3.c There will be a correlation between a cultural group’s judgements of the pictorials about the
design features and this cultural group’s comprehension of the pictorials.
3.d The correlations between the judgements of the pictorials and the comprehension of the
pictorials within a cultural group will be stronger than the correlations between the judgements
of one cultural group and the comprehension levels of the other cultural group.
3.e The correlation between participants’ judgements about the concreteness of the pictorials and
their comprehension levels will be stronger for Chinese participants than for Dutch participants.

3 Method
3.1 Participants
To examine the role of culture in pictorial comprehension, I selected a group of Dutch
participants and a group of Chinese participants to take part in the experiment. Dutch
participants were selected for two reasons. First of all, the designers of the pictorials were Dutch
and I thought it would be interesting to compare the interpretation of the pictorials by people
from the same cultural group as the designers to the interpretation of the pictorials by another
cultural group. Secondly, I am Dutch myself, so it was easier for me to find Dutch people who
could participate in the experiment. The decision to select Chinese participants was motivated
theoretically as well as practically. From a theoretical point of view, several researchers have
pointed to fundamental differences in perception and way of thinking of West European and
North American cultures on the one hand and (East) Asian cultures on the other hand (Nisbett
and Miyamoto, 2005; Chua e.a., 2005). Because the differences between Asian and Western
culture were likely to be bigger than differences between different Western cultures, an Asian
culture was regarded most suitable to investigate. Having decided that participants from an Asian
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culture would be most interesting to compare Dutch participants with, China was selected
because it is the largest country in Asia, with the most potential participants, and because I had
some contacts that could help me recruit Chinese participants. Furthermore, I could be sure that
there would be enough Chinese people who had access to the necessary facilities for
participating: a computer and a good Internet connection.
A total number of 85 Dutch and 50 Chinese people participated in the experiment. Of the
Chinese participants, 38 lived in China, 9 lived (temporarily) in the Netherlands and 2 lived in
Hong Kong. I sent an email to potential participants (people who were proficient enough in
English to complete the survey) and asked them to visit the web survey and complete the
questionnaire. For the Dutch population, I asked friends, acquaintances and family members to
participate. For the Chinese population, participants were friends and colleagues of Chinese
students or professors at Utrecht University and members of the Netherlands Alumni Network
in China. In the email, potential participants were asked to forward the message to friends and
family members who might be interested to participate as well. Of the participants, 32% were
male and 68% were female. A Chi-square test showed that there were significantly more female
participants in the group of Chinese participants (80% female) than in the group of Dutch
participants (62% female) (X2=4,9; df=1; p=0,035).
The average age of participants was 29,4, with a standard deviation of 11,3. The youngest
participant was 14 and the oldest participant was 87 years old. A t-test showed that the average
age of participants differed across the two cultural groups (t=3,08; df=128; p=0,003). The age of
the Dutch participants was 31,2 with a standard deviation of 13,1 and the age of the Chinese
participants was 26,2 with a standard deviation of 6,0. The education level was high; most
participants (83%) had a university bachelor’s degree or a higher degree. The occupation of
participants varied across the different cultures as well; the Dutch participants were students and
professionals in diverse fields, the Chinese participants were mainly
(university) students and teachers of English language and literature.
In section 4, I will discuss whether these demographic differences
affected the results of the survey.

3.2 Materials
The pictorials used in the survey were taken from the disaster pictorial
series ‘A Safe Place’. The series consists of 5 categories of symbols,
each with their own colour and symbol in the left upper corner:
warning, safety, care, prohibition, and information. In the original

Figure 1: Original
disaster pictorial
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design, the message of the symbol is also conveyed in words below the symbol (see figure 1). In
this experiment, only the symbols were shown, because I was not interested in the question how
well participants could read, but only in the question how well they were able to understand the
pictorials in themselves. Table 1 shows the pictorials used in the survey. In the remainder of this
thesis, the pictorials will only be referred to with their verbal labels.
From each category, 6 symbols were selected (see Table 1). Furthermore, I tried to make sure
that the judgements regarding familiarity, concreteness, simplicity, meaningfulness and semantic
closeness were likely to vary across different symbols. For example, the pictorials for ‘mines’ and
‘no toilet’ were very concrete and resembled what they represented, whereas ‘radioactivity’ is an
abstract concept and the symbol does not look like radioactivity. The pictorial for mosque was
somewhere in between, because the representation of a building could be called concrete and
resembling a house, but the symbol representing Islam is not. As can be deducted from the
above, my personal cultural background may have been of influence on the selection of
pictorials. This is a consideration I will discuss in section 3.5.
Warning

Mines

Broken bridge

Electrocution

Safety

Care

Crossing

First aid

Safe place

Cemetery

Shelter

Hospital

danger

Avalanche/
Land slide

Radioactivity

Prohibition

Information

No fire

Mosque

No vehicles

Women’s
showers

No

Parking

drinking water

Safe

Meeting

building

Psychological aid

Evacuation route

Blood donation

No entrance

No toilet

point

Deliveries
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Collapse
danger

Mobile
Escape route

Vaccinations

No smoking

phone area

Table 1: Pictorials included in the experiment
As context information, two photographs (found on the internet with Google Images) were
selected to accompany each pictorial. I tried to make sure that the pictures depicted a variety of
cultural contexts, so that the understanding of the context information would not be influenced
by cultural background. The pictures that were selected showed a situation in which a specific
pictorial could be used. For example, for the pictorial indicating a crossing (a spot where people
can wade through a river), two pictures of a riverside were selected (see figure 2). The context
pictures for each pictorial are shown in Appendix I.

Figure 2: Context pictures for ‘Crossing’
During the selection of context pictures, my cultural background may have biased the choices I
have made. This problem will be discussed in section 3.5.
3.3 Procedure
To test the comprehension and the judgements of pictorials by Dutch and Chinese users, a web
survey that participants could log on to from their home or work computer was designed (using
the open source software package Mod_Survey). In the email to potential participants, a URL, a
username and a password were given. After going to the URL and typing in the username and
password, participants read a short introduction to the survey (see Appendix II). By clicking on
the submit button, they could go on to the first page of the survey, where some questions about
their cultural and demographic background were asked. After submitting their answers to these
questions, participants were randomly directed to one of the three versions of the survey: the
comprehension questionnaire without context information, the comprehension questionnaire
with context information or the pictorial characteristics judgement questionnaire.
In the comprehension questionnaires, two indicators of comprehensibility were measured:
guessability and response time. After a short instruction for the experiment and the method used
to measure response time (see Appendix II), the first pictogram was shown. Participants were
asked to look at the symbol carefully and to click on the submit button as soon as they had
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thought of a plausible meaning for the pictorial. The time difference (in seconds) between the
moment the pictogram was shown and the moment participants clicked on the submit button
was measured. After clicking on the submit button, participants were asked to fill out what they
thought the pictogram meant. An open question was used, because this is the most accurate
method to test pictorial comprehension (Wolff and Wogalter, 1998). From the answers to this
question, the guessability (the frequency with which the meaning of the pictorial was guessed
correctly) of the pictorial could be derived.
To investigate the influence of context information on comprehension, two versions of the
comprehension survey were used. In one condition, participants only saw the pictorials
themselves, in the other condition, the pictures of contexts in which the pictorials may be used
were depicted to the left and the right of the pictorials. In the version with context pictures, the
instruction for the experiment explained that these pictures represented contexts in which the
pictorials could be used. Apart from the addition of the pictures, the survey pages looked exactly
the same. In Appendix III an example of the survey pages with and without context pictures is
shown.
To investigate the hypothesis that symbol comprehension would be related to design features of
the pictorials, another web survey was created. In this survey, participants were asked to judge
the same 30 pictorials on the five features that are supposed to influence pictorial
comprehension. After an explanation of what these features mean (see Appendix II), a pictorial
was shown (without pictures of the context of use), after which participants were asked to judge
the familiarity, concreteness, simplicity, and meaningfulness of the symbol. After that,
participants got to read what the symbol meant and were asked to judge the semantic closeness
between the pictorial and the function it represented. Furthermore, they were asked to estimate
what percentage of the people in their home country would understand the symbol. All pictorials
were judged in this order. The features were rated on a seven point Likert scale, because a sevenpoint scale yields high reliability and validity and participants find it relatively easy to use (Preston
and Colman, 2000). An example of the feature judgement survey can be found in Appendix III.
The order in which the symbols appeared in the survey was such that the different categories and
different design features were evenly spread. Besides that, the order of the pictograms was
random. The order of the pictorials was the same in all versions of the survey.
3.4 Data analysis
As mentioned above, two indicators of comprehensibility were used: response time and
guessability. The guessing score was obtained by rating the accuracy of the answers to the
question what the different pictorials meant. Correct answers were given a score of 2; incorrect
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answers were given a score of 0. Interpretations that were not entirely correct, but that would
probably lead to the desirable response in an actual situation in which the pictorial would be
used, were given a score of 1. For example, in the case of the pictorial for ‘bridge broken’,
‘broken bridge’ would yield 2 points, ‘holes in the road’ would yield 1 point, and ‘careful: cliff’
would yield 0 points. The guessing performance of different subjects was calculated by adding
their guessing scores for all 30 pictorials. The guessability score for the different pictorials was
calculated by taking the average of the guessing scores of all participants for each pictorial. In
addition, average response times for each participant and for each pictorial were calculated.
3.5 Considerations regarding cross cultural research
As I mentioned in paragraph 3.2, my own Dutch perspective may have been of influence on the
selection of the materials in different ways. Firstly, I tried to select pictorials with varying levels
of semantic closeness, familiarity, meaningfulness, concreteness and simplicity. Based on my own
argument that judgements of some of these features may differ across cultures, it could be that
the pictorials varied from my perspective, but did not vary from a Chinese perspective. If this
would be true, judgements of Chinese participants would not vary as strongly, which could make
the correlations between their judgements and their comprehension levels less outspoken.
Secondly, the selection of photographs depicting situations in which pictorials could be used may
have been culturally biased. As I argued in section 2, the interpretation of visual information may
differ across cultures. These differences do not only hold for the interpretation of pictorial
symbols, but for the interpretation of photographs as well. Although I mentioned above that I
did try to make sure that the pictures would not only be of typically ‘Dutch’ situations by using
English search terms when looking for pictures and by adding names of different continents or
countries in some of the searches, I still used my own frame of reference to decide whether a
picture adequately represented a situation a pictorial could be used in. Because people from
another culture may not have the same frame of reference for interpreting a photograph of a
certain situation, it cannot be assumed that these pictures would be just as ‘informative’ (e.g.
helping participants to come to the desired interpretation of the pictorial) for Chinese people as
for me. A solution to these problems with selecting the materials for this research would have
been to pre-test the materials with some Dutch and some Chinese participants and asking them
how they judged the pictorials and how they interpreted the context information pictures.
However, considering the size of the research project and the fact that native Chinese
participants are not very easy to find in the Netherlands, this was not realizable.
Apart from the selection of the materials, measuring comprehension and judgements across
cultures can also be problematic. First of all, because people from different cultures speak
different languages, measuring instruments need to be ‘translated’ from one culture to another.
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According to Lim and Firkola (2000: 143), cross-cultural researchers need to achieve
“equivalence in meaning rather than in literal form”. In other words, questions and response
categories have to be translated in such a way that they are interpreted similarly in each culture
investigated. In this research, the questions and response categories were formulated in English
for both cultural groups. However, it can be questioned whether these questions had the same
meaning for both of the groups, because they may have had different experiences with the use of
the English language and because the English words may relate differently to their native
language. For example, the English words ‘concrete’ and ‘abstract’ correspond to the Dutch
words ‘concreet’ and ‘abstract’, but I did not know whether these concepts exist in Chinese.
Another problem in comparing the judgements of people from different cultures may be that
people from different cultures respond differently to the semantic scales I used. Research has
shown that the interpretation of Likert-scales even differs for Japan, South Korea and China,
countries that are believed to have a similar culture in some respects (Lim and Firkola, 2000:
143). Furthermore, answering strategies may differ across cultures. Lim and Firkola (2000: 145)
claim that hospitality or courtesy biases (the tendency to give answers that are pleasing to the
researcher) are more likely to occur in Asian countries. These differences in the interpretation of
and the response to answering scales could also be of influence in this research, which could lead
to differences between the answers of Dutch and Chinese participants that do not have to do
with their perception of the pictorials. Again, pre-testing the questions with Dutch and Chinese
participants using pictorials other than the ones used in the actual survey could have helped me
map these differences in advance, but this was not possible due to time limitations and a lack of
Chinese participants.

4 Results

In this paragraph, the results of the research will be discussed. I will first discuss the effects of
context and design features on comprehension for Dutch (4.1) and Chinese (4.2) participants
separately. After that, I will make a comparison between the results of the Dutch and Chinese
participants (4.3).
4.1 Dutch participants: context and design features
4.1.1 General results
The average guessing performance of the Dutch participants in the comprehensibility survey
(N=54) was 42,20 (out of a maximum of 60), with a standard deviation of 6,254. The average
response time to the pictorials was 6,61 seconds, with a standard deviation of 3,159. A t-test
showed that there were no significant gender differences in guessing score and response time and
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a Spearman correlation analysis showed that there were no correlations between guessing score
or response time and age or education level.
Table 2 shows the average judgements about the set of pictorials by the Dutch participants
(N=31) in the pictorial judgement survey.
Characteristic
Mean judgement
Standard deviation
Familiarity1
3,92
1,15
1
Concreteness
5,01
0,87
Simplicity1
5,63
0,46
Meaningfulness1
5,17
0,84
Semantic closeness1
5,11
0,80
Comprehension
60,14
12,11
percentage2
Table 2: Judgements pictorial characteristics of Dutch participants
1 Scores ranging between 1 and 7
2 Score ranging between 0 and 100

The table shows that on average, the pictorials were regarded pretty concrete, simple, meaningful
and close to what they represented. The familiarity of the pictorials was just below 4; which
means they were not familiar, but they were not very unfamiliar either. The average
comprehension percentage of the pictorials was not very high; on average, participants thought
that just over half of the Dutch population would understand the different pictorials. In a t-test,
no significant differences between the judgements of males and females were found. A Spearman
correlation analysis showed no significant correlations between age and education level and the
judgements of participants.
Looking at the average guessing score for each pictorial, four pictorials were understood very
badly, with an average score of 0,50 or lower (out of 2). These were also the pictorials with the
highest response time. The guessability score of the other pictorials was 1,10 or higher, and seven
pictorials had a guessability score of at least 1,90. The table below (Table 3) shows the
guessability score and response time of the seven pictorials with the highest guessability score
and the four pictorials with the lowest guessability score.
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Pictorial

Guessability score
Response time (s)
Most guessable pictorials
No smoking
2,00
3,09 s
Avalanche/landslide
1,98
3,63 s
Hospital
1,96
4,31 s
No toilet
1,96
4,87 s
Parking
1,95
4,15 s
Women’s showers
1,93
5,48 s
No fire
1,91
5,20 s
Least guessable pictorials
Safe place
0,49
11,61 s
Deliveries
0,49
10,81 s
Safe building
0,27
9,11s
Evacuation route
0,02
8,43 s
Table 3: Most and least guessable pictorials for Dutch participants
4.1.2 Context information and comprehensibility
The hypothesis that the pictorials would be more understandable if they were presented with
context information in the form of pictures of a situation in which the pictorials would be used,
was tested by performing a t-test with the presence of context information as the independent
variable and guessing score and response time as the dependent variables. Table 4 shows the
mean guessing scores and response times for the different conditions.
Context information
N
Mean
Standard deviation
No
28
38,54
5,467
Guessing score
Yes
26
46,15
4,397
No
28
6,75
0,735
Response time
Yes
26
6,45
0,429
Table 4: Guessing scores and response time with and without context information for
Dutch participants
The t-test showed a significant difference in guessing score between the conditions (t=-5,615;
df=52; p=0,000). As expected, the guessing score for the condition with context information was
significantly higher than the guessing score for the condition without context information.
However, there was no significant difference in response time between the conditions (p>0,05).
Context information did improve participants’ guesses, but it did not make them respond to the
pictorials more quickly. Furthermore, a Pearson correlation analysis showed that there was no
significant correlation between the guessing score and the average response time of participants
(p>0,05).
A Chi-square test comparing the comprehension scores of participants in the conditions with and
without context information pictures for each pictorial showed that six pictorials were
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significantly better understood by participants in the condition with context: ‘vaccinations’, ‘safe
place’, ‘shower for women’, ‘shelter’, ‘cemetery’ and ‘meeting point’.
4.1.3 Design features and comprehensibility
To test whether design features of the pictorials were correlated with comprehensibility, I
combined the data from the pictorial judgement survey, which was completed by 31 Dutch
participants, with the data from the comprehension surveys, which were completed by 54 Dutch
participants. Spearman’s rho was used to test the correlation between guessability and response
time on the one hand and the pictorial characteristics and comprehensibility percentage on the
other hand. The analysis showed that all design features and the comprehensibility percentage
were positively correlated with guessability and negatively correlated with response time. All
design features and the comprehensibility percentage were also positively correlated with each
other. In addition, a Pearson correlation analysis showed a strong negative correlation between
guessability and response time. Table 5 shows the Spearman correlations between the different
design features, the comprehensibility judgement, the guessability score and response time. All
correlations are significant correlations, with p<0,05. The bold-faced numbers in the table
indicate very strong correlations (>0,8).

Response
time
Familiarity
Concreteness
Simplicity
Meaningfulness
Semantic
closeness
Comprehension
percentage

Guessability

Response
time

Familiarity

Concreteness

Simplicity

-0,858

1

0,547
0,414
0,544
0,818

Meaningfulness

Semantic
Closeness

-0,642
-0,461
-0,633
-0,847

1
0,612
0,846
0,791

1
0,705
0,690

1
0,815

1

0,844

-0,866

0,710

0,562

0,734

0,955

1

0,859

-0,852

0,711

0,615

0,758

0,969

0,991

Comprehension
percentage

1

Table 5: Correlations between design features and comprehensibility Dutch participants
The table shows that meaningfulness, semantic closeness and the comprehension percentage are
most strongly correlated with the two measures of comprehensibility. Of the five design features,
semantic closeness is the best predictor of guessability of a pictorial and of the response time to a
pictorial, followed by meaningfulness. Familiarity, simplicity and concreteness were of less
importance. This is not in line with the results of Ng and Chan (2007), who found that familiarity
was more important than meaningfulness. I will come back to this in the discussion (section 5).
The high correlation between comprehension percentage and the measures of comprehensibility
shows that one group’s subjective judgement of the comprehensibility of the pictorials is highly
predictive for the objective comprehension of the pictorials by another group of subjects. The
strong negative correlation between guessability and response time shows that participants took
more time to respond to pictorials that were more difficult to guess.
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4.1.4 Interaction context and design features
In the pictorial judgement survey, pictorials were shown without context information. It could be
possible that because of this, the judgements of participants would be more strongly correlated
with comprehension in the condition without context information than with comprehension in
the condition with context information. To test whether this was the case, I calculated the
guessability score and response time for each pictogram separately for each condition. Then I
compared the Spearman correlations between the two comprehension measures and pictorial
characteristics for the different conditions. Table 6 shows the correlations between response time
and guessability and pictorial characteristics for the two conditions.
Characteristic
Familiarity
Concreteness
Simplicity
Meaningfulness
Semantic closeness
Comprehension
percentage

Guessability score
No context
Context
0,2351
0,451
0,416
0,422
1
0,299
0,389
0,441
0,712
0,475
0,760
0,479
0,745

Response time
No context
-0,695
-0,583
-0,750
-0,872
-0,869
-0,861

Context
-0,437
-0,2661
-0,398
-0,638
-0,680
-0,651

Table 6: Comparison correlations with pictorial characteristics with and without context
for Dutch participants
1 No significant correlation (p>0,05)

It is remarkable that pictorial characteristics were more strongly correlated with guessability score
for the condition with context information, whereas in contrast, they were more strongly
correlated with response time for the condition without context information. This goes for all
characteristics, although some differences are bigger than others. An explanation could be that
the guessability of a pictorial is more adequately measured when a pictorial is shown within the
context of use. If we assume that the judgements of pictorial characteristics are predictive for the
‘real’ comprehensibility of a pictorial, it follows that they are more strongly correlated with
guessability within a context than with guessability without a context. For response time on the
other hand, it could be the case that added pictures of context situations weaken the effect of the
comprehensibility of the pictorial on response time, because characteristics of the context
pictures also affect response time. The differences between the context pictures next to different
pictorials could lead to variations in response time that are not directly related to the
comprehensibility of these pictorials. This could explain why the judgements of pictorials are
more strongly correlated with response time in the condition without context than in the
condition with context.
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4.2 Chinese participants: context and design features
4.2.1 General results
The average guessing performance of the Chinese participants in the comprehension survey
(N=34) was 29,79 out of a maximum score of 60, with a standard deviation of 6,97. Their
average response time to the pictorials was 13,68 seconds, with a standard deviation of 9,99. A ttest showed that there were no significant differences between the guessing performance and the
response time of males en females. In a Spearman correlation analysis, no significant correlations
between guessing performance and response time on the one hand and age or education level on
the other hand were found.
Table 7 shows the average judgements of the Chinese participants in the pictorial judgement
survey (N=16).
Characteristic
Mean
Standard deviation
1
Familiarity
4,58
1,36
Concreteness1
5,29
0,87
Simplicity1
5,61
0,76
Meaningfulness1
5,14
0,79
1
Semantic closeness
5,06
0,88
Comprehension
57,44
14,81
percentage2
Table 7: Judgements pictorial characteristics Chinese participants
1 Scores ranging between 1 and 7
2 Score ranging between 0 and 100

The table shows that Chinese participants judged the pictorials as fairly concrete, meaningful and
semantically close to what they represent, with a judgement of around 5 out of 7. The familiarity
of the pictorials is a bit lower according to participants, but according to participants, they were
still more familiar than unfamiliar. Simplicity is judged even higher than the other characteristics:
the average judgement of 5,6125 shows that participants thought the pictorials were between
fairly simple and simple. A t-test showed that gender did not play a significant role in the
judgements of participants and a Spearman correlation analysis showed no significant
correlations between age or education level and the judgements of the different characteristics.
For Chinese participants, the guessability score for each pictorial varied strongly, with an average
guessability score of 0,99 out of 2 and a standard deviation of 0,66. Nine pictorials were very
difficult to guess, with a guessability score of less than 0,5. Three pictorials were extremely easy
to understand, with a guessability score of more than 1,9. Table 8 shows the guessability scores
and response times for the most and the least guessable pictorials.
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Pictorial

Guessability
Response time
Most guessable pictorials
No toilet
2,00
9,88
No smoking
2,00
11,24
Parking
1,91
6,24
Least guessable pictorials
Meeting point
0,47
17,79
No water
0,35
10,38
Radioactivity
0,32
22,21
Mosque
0,26
15,26
Safe place
0,15
17,65
Safe building
0,12
12,56
Psychological aid
0,09
17,18
Evacuation route
0,00
11,38
Deliveries
0,00
24,06
Table 8: Most and least guessable pictorials for Chinese participants
Comparing these results to the results of Dutch participants, it looks like there were some
similarities between the two groups. The pictorials understood best by Chinese participants, ‘no
toilet’, ‘no smoking’ and ‘parking’, were among the five pictorials that were understood best by
Dutch participants as well. Additionally, the pictorials that were least understood by Dutch
participants, ‘safe place’, ‘deliveries’, ‘safe building’ and ‘evacuation route’, were among the five
pictorials that were least understood by Chinese participants. Although for Dutch participants,
more pictorials were very comprehensible, whereas for Chinese participants, more pictorials were
very difficult, their comprehension levels did match for some of the very easy and very difficult
pictorials.
4.2.2 Context information and comprehensibility
To test whether context information had an effect on the comprehension of the pictorials, a ttest comparing the total guessing scores and average response times for participants who did and
participants who did not get to see pictures of a context in which the pictorial could be used with
each pictorial was executed. In Table 9, the differences in response time and guessing score
between the two conditions are shown.
Context

N

Mean

No
22
27,45
Yes
12
34,08
No
22
14,82
Response time
Yes
12
11,59
Table 9: Guessing score and response time in different conditions
Guessing score

Standard
deviation
5,414
7,657
11,188
7,282

The t-tests showed that there was a significant difference in guessing performance between the
two conditions (t=-2,943; df=32; p=0,006). People who saw the pictorials with context
information, were better at guessing their meaning. There was no significant difference in
response time between the two conditions (p>0,05). Furthermore, a Pearson correlation analysis
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showed no significant correlation between guessing score and response time. This means that the
addition of context did not make participants respond to the pictorials more quickly and that in
general, people who guessed the meaning of pictorials more accurately did not take less time to
submit a response.
With a Chi-square test, the differences in comprehension between the two conditions for each
pictorial were analyzed. For Chinese participants, there were five pictorials that were understood
significantly better in the condition with context information pictures: ‘shelter’, ‘cemetery’,
‘escape route’, ‘collapse danger’ and ‘crossing’. Furthermore, there were also two pictorials that
were understood better by people who did not get context information: ‘vaccinations’ and ‘first
aid’. Compared to the Dutch participants, Chinese participants had a better guessing
performance because of context information for other pictorials than Dutch participants (who
performed better with context information for ‘vaccinations’, ‘safe place’, ‘shower for women’,
‘shelter’, ‘cemetery’ and ‘meeting point’). In addition, in contrast with Dutch participants, context
information pictures had a negative effect on comprehension in two cases. In the cases of
‘collapse danger’ and ‘crossing’ this difference may be explained by the fact these pictorials were
already guessed correctly in the condition without context, so that context information did not
improve their comprehension, whereas most Chinese participants in the condition without
context did not understand the pictorials, which made the effect of the context information more
visible. In most of the other cases, context information pictures simply did not improve the
comprehension levels for one cultural group, whereas they did improve comprehension levels of
the other group. This could mean that some context pictures were associated more closely to the
meaning of the pictorial for one cultural group than for another cultural group.
4.2.3 Design features and comprehensibility
The relationship between design features and comprehension for Chinese participants was
analyzed by combining the guessability score and the response time for each pictorial derived
from the comprehension survey (N=34) with the judgements of the design features of each
pictorial derived from the judgement survey (N=16). A Spearman correlation analysis was
executed to find out whether the comprehension measures and the judgements of design features
were related to each other. All design features proved to be correlated with guessability score
(positive correlation) and response time (negative correlation). Furthermore, a negative
correlation (-0,533) between response time and guessability was found. Table 10 represents the
correlations between the measures for comprehension and design features. All correlations were
significant, with p<0,05. The bold-faced numbers in the table indicate very strong correlations
(>0,8).
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Guessability

Response
time

-0,533

1

0,673
0,680
0,633
0,760

Response
time
Familiarity
Concreteness
Simplicity
Meaningfulness
Semantic
closeness
Comprehension
percentage

Familiarity

Concreteness

Simplicity

Meaningfulness

Semantic
Closeness

-0,439
-0,499
-0,491
-0,527

1
0,937
0,903
0,951

1
0,942
0,967

1
0,898

1

0,879

-0,477

0,824

0,810

0,784

0,897

1

0,877

-0,474

0,863

0,846

0,838

0,918

0,977

Comprehension
percentage

1

Table 10: Correlations between design features and comprehensibility for Chinese
participants
The table shows that semantic closeness was the feature most strongly correlated with
guessability, followed by meaningfulness, concreteness, familiarity and simplicity. The
comprehensibility judgements given by participants in the judgement survey were strongly
correlated with the guessability of the pictorials. Meaningfulness was the feature most closely
related to response time, followed by concreteness, simplicity, semantic closeness and familiarity.
Guessability and response time were also correlated, although this correlation was not as strong
as for Dutch participants. Furthermore, it is remarkable that for Chinese participants, all
judgements were very strongly correlated to each other.
4.2.4 Interaction context and design features
To find out more about the relations between the judgements of the pictorials by Chinese
participants and their comprehension with and without information, I calculated the guessability
score and the response time for each pictorial in the two conditions. After that, a Spearman
correlation analysis was executed to calculate the correlation between the comprehension
measures in the different conditions and the judgements of pictorial characteristics. In Table 11,
the guessability scores and response times for each condition are shown.
Characteristic
Familiarity
Concreteness
Simplicity
Meaningfulness
Semantic closeness
Comprehension
percentage

Guessability score
No context
Context
0,684
0,399
0,718
0,2781
0,654
0,2581
0,767
0,3221
0,854
0,388
0,859
0,390

Response time
No context
-0,416
-0,460
-0,440
-0,494
-0,362
-0,3571

Context
-0,437
-0,494
-0,459
-0,488
-0,505
-0,450

Table 11: Comparison correlations with pictorial characteristics with and without context
for Chinese participants
1 No significant correlation (p>0,05)
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The table shows that for the Chinese participants, the design features were more closely
associated with guessability in the condition without context information than in the condition
with context information. An explanation for this could be that the guessability scores for the
version with context are based on the results of only 12 Chinese participants (compared to 26
Dutch participants completing the version with context), which means that the variance in
guessability scores is for a large part determined by the variance in the answers of individual
participants, in stead of being determined by the differences between pictorials. As for response
time, some features were more strongly correlated with guessability without context information,
whereas others were more strongly correlated with guessability with context information.

4.3 Comparison: comprehension, context and design features for Dutch and Chinese participants
4.3.1 Comprehension: differences and similarities
To find out whether there were differences between the comprehension of the pictorials by
Dutch and Chinese participants, I performed a two-way variance analysis (ANOVA) with total
guessing score and mean response time as the dependent variables and cultural background and
availability of context information as the independent variables. Table 12 shows the differences
in guessing score and response time between Dutch and Chinese in different conditions.
Indicator
Condition
Dutch
Chinese
Guessing
Without context
38,54
27,45
score
With context
46,37
34,08
Response
Without context
6,75
14,82
time
With context
5,89
11,17
Table 12: Differences guessing score and response times Dutch and Chinese
The analysis showed that cultural background had a significant effect on guessing score (F=89;
df=1; p=0,000) and response time (F=20; df=1; p=0,000), with Dutch participants having a
higher guessing score and a lower response time. Context information only had a significant
influence on guessing score (F=34; df=1; p=0,000), with participants in the condition with
context information having a higher guessing score, and no significant effect on response time.
No significant interaction effect between cultural background and the addition of context
information was found. This means that the expectation that context information would make a
bigger difference for the comprehension of Chinese participants than for the comprehension of
Dutch participants did not come true. However, as I discussed above, there were some
differences between Dutch and Chinese participants regarding which pictorials were better
understood because of context information.
As described in section 3.1, there were some demographic differences between Dutch and
Chinese participants: there were more females among Chinese participants and Chinese
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participants were younger than Dutch participants. However, in section 4.1.1 and 4.2.1 I showed
that gender and age were not related to comprehension performance, so we can assume that the
differences between the two cultures are not attributable to demographic differences.
To find out which specific pictorials were more difficult to guess for Chinese participants, I did a
Chi-square test comparing the scores for each pictorial of Dutch and Chinese participants. Table
13 shows for which pictorials the guessing score differed significantly across the two cultures and
how many participants in each culture guessed the meaning of the pictorials correctly, almost
correctly or wrongly.
Pictorial

Culture
Wrong
Almost right
Right
X2
df
Dutch
26
10
19
Vaccinations
14,08 2
Chinese
13
18
3
Dutch
36
11
8
Safe Place
7,785 2
Chinese
31
1
2
Dutch
2
19
34
Broken bridge
6,653 2
Chinese
7
10
17
Dutch
2
17
36
First aid
2,504 2
Chinese
12
16
6
Dutch
20
6
29
Shelter
1,302 2
Chinese
21
8
5
Dutch
20
6
29
Meeting point
1,170 2
Chinese
25
2
7
Dutch
34
15
6
Deliveries
1,699 2
Chinese
34
0
0
Dutch
0
2
53
Hospital
6,780 2
Chinese
4
1
29
Dutch
8
18
46
Mines
1,206 2
Chinese
13
4
17
No drinking
Dutch
5
7
43
4,756 2
water
Chinese
24
8
2
Psychological
Dutch
28
15
12
1,609 2
aid
Chinese
31
3
0
Dutch
4
5
46
Radioactivity
5,154 2
Chinese
28
1
5
Blood
Dutch
13
3
39
6,613 2
donation
Chinese
8
8
18
Dutch
10
24
21
Escape route
1,424 2
Chinese
19
10
5
Dutch
12
8
35
Mosque
3,408 2
Chinese
29
1
4
Collapse
Dutch
16
5
34
1,589 2
danger
Chinese
13
13
8
Dutch
4
5
46
Crossing
1,740 2
Chinese
15
3
16
Dutch
2
1
52
No fire
6,351 2
Chinese
5
3
26
Table 13: Pictorials with significantly different guessing scores Dutch and Chinese

p
0,004
0,020
0,036
0,000
0,001
0,003
0,000
0,034
0,002
0,000
0,000
0,000
0,037
0,001
0,000
0,000
0,000
0,042
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The table shows that there was a significant difference between Dutch and Chinese for nearly
two thirds of the pictorials. In all cases, the pictorials were guessed accurately more often by
Dutch participants than by Chinese participants.
To find out for which specific pictorials response time differed between Dutch and Chinese
respondents, a two-way variance analysis (ANOVA) was used to compare the response times of
Dutch and Chinese participants in different conditions. The analysis showed a significant effect
of culture on response times for nearly all of the pictorials, except for ‘safe building’, ‘evacuation
route’, ‘psychological aid’, ‘no entrance’, ‘escape route’, ‘no smoking’ and ‘crossing’. For all
pictorials, the response times of Dutch participants were lower than those of Chinese
participants, which means that Chinese participants needed more time to respond to the
pictorials.
Although there were significant differences between Chinese and Dutch respondents, there were
also similarities. A Spearman correlation analysis showed that there were significant correlations
between the average guessability scores of each pictorial given by Chinese and Dutch
participants. Furthermore, in a Pearson correlation analysis, significant correlations between the
response times of Chinese and Dutch participants for each pictorial were found. Table 14 shows
the correlations between guessability scores and response times of Dutch and Chinese
participants for the two conditions separately and the correlation between guessability and
response time between the entire group of Chinese and the entire group of Dutch participants.
Condition
Without context

Measure
Correlation
Guessability
0,564
Response time
0,389
With context
Guessability
0,2941
Response time
0,435
Overall
Guessability
0,835
Response time
0,478
Table 14: Correlations in comprehension scores of Dutch and Chinese participants
1 No significant correlation

The correlations between the results of Dutch and Chinese participants show that similar
patterns can be found in their guessing scores and response times. Although the correlations are
not very high for the separate conditions, the correlation between overall comprehension levels
of Dutch and Chinese was very strong (0,835). This means that pictorials that are not understood
very well by Dutch participants, may not be understood very well by Chinese participants either,
and the other way around.
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4.3.2 Design features
It was expected that the judgements of Chinese and Dutch participants would differ significantly
for the design features familiarity, meaningfulness and semantic closeness and that Dutch
participants would judge these features more positively than Chinese. Concreteness and
simplicity were not expected to differ across cultures. A t-test comparing the average judgements
of Chinese and Dutch participants on the different features showed that the expectation that the
judgements of Chinese and Dutch participants would not differ for familiarity, meaningfulness
and semantic closeness was not confirmed: there were no significant differences between the
average judgements of the two groups on any of the features. After comparing the average scores
for all judgements, I also compared the judgements of Dutch and Chinese participants separately
for each pictorial. It turned out that for 20 of the pictorials the judgements on one or more of
the features were significantly different. For 10 of these, Dutch and Chinese judged more than
one of the features differently. Table 15 shows which pictorials were judged differently on two or
more design features. The bold-faced numbers are the average numbers of the cultural group that
gave the highest judgement for a specific feature.
Pictorial
Bridge
broken
Electrocution
danger

Feature
Dutch Chinese
t
Semantic closeness
6,23
6,75
-2,437
Comprehension percentage
82,06
90,12
-2,039
Concreteness
4,95
6,50
-3,542
Meaningfulness
5,60
6,50
-2,399
Semantic closeness
5,65
6,56
-2,389
Cemetery
Familiarity
1,80
4,38
-3,807
Semantic closeness
3,95
5,25
-2,099
Evacuation
Concreteness
6,35
5,38
2,101
route
Semantic closeness
1,65
3,06
-2,205
Mines
Familiarity
2,60
4,44
-2,459
Comprehension percentage
79,65
59,69
2,137
Mobile
Concreteness
4,70
5,94
-2,359
phone area
Simplicity
5,55
6,56
-2,571
Meaningfulness
4,80
6,06
-2,312
Semantic closeness
5,00
6,31
-2,312
Comprehension percentage
53,50
81,62
-3,107
Radioactivity Familiarity
6,95
3,88
5,848
Simplicity
6,55
5,25
2,579
Meaningfulness
6,70
3,94
5,751
Semantic closeness
6,20
3,75
3,722
Comprehension percentage
82,55
37,62
5,524
No toilet
Familiarity
1,90
5,12
-5,357
Concreteness
6,20
6,81
-2,215
Mosque
Semantic closeness
5,20
3,56
2,431
Comprehension percentage
53,20
31,31
2,543
Collapse
Familiarity
1,70
3,19
-2,355
danger
Comprehension percentage
31,25
50,69
-2,358
Table 15: Pictorials judged differently by Dutch and Chinese participants

df
44,2
45
28,3
29,1
32,7
23,9
34
20,4
20,6
34
34
34
34
34
34
34
15,4
22,2
19,0
22,4
34
34
24,5
34
34
20,7
34

p
0,019
0,047
0,001
0,023
0,023
0,001
0,043
0,048
0,039
0,019
0,040
0,024
0,015
0,027
0,027
0,004
0,000
0,017
0,000
0,001
0,000
0,000
0,036
0,020
0,016
0,028
0,024
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As is shown in the table, for most pictorials the judgements of Chinese participants were higher
than those of Dutch participants. The only exceptions are ‘radioactivity’ and ‘mosque’, for which
all judgements of Dutch participants were higher, and ‘mines’ and ‘evacuation route’, for which
one of the features was judged more positively by Dutch participants and Chinese participants
judged another feature more positively. These results are not in line with the expectation that
Chinese participants would judge the symbols more negatively regarding familiarity,
meaningfulness and semantic closeness. The fact that Dutch participants judged ‘radioactivity’
and ‘mosque’ more positively corresponds with the finding that Dutch participants were better at
guessing the meaning of these pictorials. However, Chinese participants were more positive
about ‘broken bridge’, ‘collapse danger’ and ‘mines’, although the comprehension survey showed
that Dutch participants guessed the meaning of these pictorials more often (see Table 13).
Considering that Chinese did not understand the pictorials as well as Dutch participants, it is
remarkable that their judgements were not more negative than those of Dutch participants. An
explanation for this could be that Chinese participants used a different answering strategy than
Dutch participants. An analysis of the variance and the minimum and maximum average
judgements given for each pictorial by Dutch and Chinese participants showed that Chinese
participants might have been more reluctant to give negative judgements about familiarity and
semantic closeness. This is in line with the observation of Lim and Firkola (2000) that Asian
people are more inclined to give answers that please the researcher. The minimum average
familiarity of a pictorial for Dutch participants was 1,74; for Chinese participants the minimum
average familiarity was 2,31. For semantic closeness the difference was even bigger: the lowest
average judgement of semantic closeness was 1,87 for Dutch participants and 2,81 for Chinese
participants. This could mean that Chinese participants who found a pictorial hard to understand,
may have judged this pictorial more positively than Dutch participants who did not comprehend
a pictorial. This different answering strategy may have ‘erased’ the differences between the
judgements of the two groups that were expected to occur in accordance with the differences
between comprehension levels. Looking more closely at the judgements for semantic closeness
and familiarity by Chinese and Dutch participants, this may be an explanation for some of the
more positive answers of Chinese participants. Dutch participants thought ‘evacuation route’
was the least semantically close pictorial of all pictorials. For Chinese participants, this pictorial
was among the four least semantically close pictorials as well. Still, Chinese participants judged
the pictorial more positively (with 3,06 out of 7) than Dutch participants (with 1,65 out of 7),
because their most negative judgements did not go below 2,81. The same goes for the familiarity
judgement of ‘collapse danger’, which was among the four least familiar pictorials for Dutch as
well as for Chinese participants. The lowest judgements of familiarity were higher for Chinese
than for Dutch participants, so that the Chinese judgements of ‘collapse danger’ (3,19) were still
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significantly more positive than the Dutch judgements (1,70). However, some of the other
differences between Dutch and Chinese judgements cannot be explained by the tendency of
Chinese participants to give less negative answers, because in these cases, their judgements were
not only more positive compared to those of Dutch participants, but also compared to their own
judgements of other pictorials.
Still, the judgements of Chinese and Dutch participants about the different pictorials were
generally similar: both cultural groups judged the same pictorials more positively or more
negatively. A Spearman correlation analysis showed that there were significant correlations
between the average judgements of Chinese participants and Dutch participants for each
pictorial. Table 16 shows the correlations between the average judgements of Dutch participants
and the average judgements of Chinese participants on the different pictorials about each design
feature and the comprehension percentage.
Characteristic
Correlation
Familiarity
0,720
Concreteness
0,821
Simplicity
0,686
Meaningfulness
0,771
Semantic closeness
0,813
Comprehension percentage
0,8282
Table 16: Correlation between judgements Chinese and Dutch participants
Another expectation was that the judgements of Chinese participants would not correspond as
strongly to the comprehension of the pictorials by Dutch participants as to comprehension by
Chinese participants, and the other way around. A Spearman correlation analysis confirmed this
expectation for the correlations between judgements of Dutch participants and guessability score
and response time of Chinese participants and for the correlations between judgements of
Chinese participants and guessability score of Dutch participants. However, the judgements of
Chinese participants appeared to be more strongly related to the response time of Dutch
participants than to the response time of Chinese participants. Table 17 shows the correlations
between Chinese judgements and Dutch and Chinese response times.
Response time Chinese Response time Dutch
Familiarity CN
-0,439
-0,636
Concreteness CN
-0,499
-0,620
Simplicity CN
-0,491
-0,597
Meaningfulness CN
-0,527
-0,667
Semantic closeness CN
-0,477
-0,740
Comprehension percentage CN
-0,474
-0,740
Table 18: Correlations Chinese judgements and Dutch and Chinese response times
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This unexpected result can be explained by looking at the differences in the strength of the
relation between guessability and response times across the two cultures. As discussed in section
4.1 and 4.2, the negative correlation between guessability and response time was much stronger
for Dutch participants (-0,858) than for Chinese participants (-0,533). This means that the
guessability of the pictorials was not as strongly related to the Chinese response times as to the
Dutch response times. Because the judgements of design features by Chinese pictorials are
related to the comprehensibility of the pictorials, response times of Dutch participants are more
closely associated with these judgements than response times of Chinese participants.
A last expectation that was formulated regarding the difference between Dutch and Chinese
participants, was that concreteness would be more strongly correlated with symbol
comprehension for Chinese participants than for Dutch participants. Table 19 compares the
Spearman correlations between guessability and response time and concreteness for Dutch and
Chinese participants.
Cultural background Guessability - Concreteness Response time - Concreteness
Dutch
0,414
-0,461
Chinese
0,680
-0,499
Table 19: Correlation between concreteness and comprehension for Dutch and Chinese
participants
The table shows that the expectation formulated can be confirmed: concreteness is more strongly
related to guessability and response time for Chinese participants than for Dutch participants.

5 Discussion
The aim of this research was to find out how culture, context information pictures and pictorial
characteristics relate to the comprehension of pictorial symbols designed to inform people during
and after disaster situations. The research has shown that all three factors have a significant
impact in the comprehension of pictorials. Furthermore, they seem to be interacting with each
other in several ways. In this discussion, the most important results regarding the role of culture,
context information and pictorial characteristics and the questions that arise from these results
will be discussed. In the last part of this section, some limitations of the research will be
addressed.
5.1 Culture
One of the main expectations formulated in this research, was that the pictorials used in the
survey, which were designed by Dutch designers, would be more understandable for Dutch
participants than for Chinese participants. This expectation was confirmed: Dutch participants
were better at guessing the meaning of the pictorials and they took less time to respond to the
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pictorials. However, the variance of guessability scores and response times was not completely
different for Dutch and Chinese participants, since there were significant correlations between
the guessability and response time of the pictorials in both cultural groups. This could be an
indication that features of the pictorials themselves cause variations in comprehension levels
independent from cultural background. This idea will be discussed further in section 5.3. Still, the
differences between Dutch and Chinese show that the interpretation of pictorials is far from
universal. Therefore, it would be recommendable to test the comprehensibility of new pictorial
symbols in different cultures before they are introduced as an international standard.
The expectation was that Dutch participants would be better at understanding the pictorials,
because the pictorials were designed by Dutch designers. The reasoning behind this expectation
was that the representation of concepts or objects through images varies from culture to culture
and that the designers would (unconsciously) rely on their own cultural frame of reference
regarding visual representation. Although the research does show that Dutch participants were
better at understanding the pictorials, it is not clear whether this has to do with the cultural
background of the designers. To find out whether the cultural background of the designers of a
pictorial is a determining factor for the interpretation of a pictorial by people from different
cultural backgrounds, future research should include pictorial symbols designed by designers
from more than one culture. This way, it will be possible to check whether comprehension
differences between people from different cultures only have to do with the cultural background
of the designers of a pictorial (e.g. Chinese subjects comprehend pictorials designed by Chinese
designers better and Dutch subjects comprehend pictorials designed by Dutch designers better)
or whether these differences can be attributed to other differences between cultures as well.
Another question that cannot be answered based on this experiment, is how the different
interpretations of Dutch and Chinese participants came about: which associations were made
between the images and their meanings and what knowledge did participants draw upon for
interpreting them? To find out more about this subject, it would be interesting to do a qualitative
study showing the pictorials to people from different cultures and asking them to speak out their
thoughts about the meaning of the pictorials. This could give us more insight in the question
how differences in interpretation of pictorials come about.
5.2 Context information
Another important expectation was about the influence of visual context information on the
comprehension of pictorials. It was expected that the presentation of pictures of a context of use
next to a pictorial would make it easier for participants to guess the meaning of the pictorial. The
research confirmed this hypothesis: on average, people who were presented with context
information were significantly more accurate in guessing the meaning of the pictorials. However,
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context information did not significantly influence the response time of participants. Several
explanations can be given for this result. One explanation is that the sample was not big enough
to find a significant difference, because the data did show that response times were shorter for
the condition with context in both cultural groups (see Table 12). An additional explanation
could be that the extra information did make people think of a meaning of the pictorial more
quickly, but that this reduction in response time was extinguished by the extra time it took to
process the additional context pictures.
Because Chinese people seem to be more focused on the surroundings of the objects they look at
than Americans (Chua e.a., 2005), it was expected that Chinese participants would benefit more
from the addition of pictures of possible situations of use on the left and the right of the
pictorials than Dutch participants, who were assumed to be similar to Americans in this respect.
This expectation was not confirmed by the experiment. There was no significant interaction
between cultural background and context information. This can probably be explained by the
difference in design of this experiment and the experiment of Chua e.a. (2005). Chua e.a. (2005)
showed participants a picture with a focal object on the foreground and measured how much
participants looked at the focal object and at the background of the picture. In my experiment, I
showed a pictorial with two separate pictures next to it. Participants knew that these pictures
contained information that could help them understand the pictorial. This probably encouraged
all participants, Dutch as well as Chinese, to regard the pictures as important to look at. The
context pictures were not regarded as ‘background’ and because of that, the hypothetically bigger
attention of Chinese participants for the surroundings of an object was not measured adequately.
In future research, a more adequate way of testing this hypothesis may be to use a photograph
that shows the pictorial within a context of use. This way, the context shown really becomes
‘context’ in the sense that it is information that is not of central importance and the focus of
different cultural groups on the surroundings of an object can be investigated more accurately.
Although no interaction between context information and culture was found, an analysis of the
pictorials that were guessed more accurately by people in the condition with context information
showed that these were not the same pictorials for Dutch and Chinese participants. A remarkable
example was the pictorial for ‘vaccinations’. The context pictures made Dutch participants guess
the meaning of this pictorial more accurately, but Chinese participants actually had a worse
guessing performance if the pictorial was shown with context pictures. This may be an example
in which the context pictures were culturally biased: the pictures show a line of people waiting
for a vaccination. This image may be associated with vaccinations for Dutch people, but not for
Chinese people.
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According to Wolff and Wogalter (1998), testing pictorial comprehension with pictures of a
context of use may be more accurate than testing comprehension of pictorials independently
from information about the context in which they are used, because this is a more accurate
imitation of the actual situations in which the pictorials will be encountered. However, it needs to
be borne in mind that photographs of a situation do not really recreate that situation. They are
representations of a situation. The viewer needs to interpret these representations and draw on
knowledge about visual language and about the situations represented to be able to give meaning
to them and produce the accurate response. The differences between the way Dutch and Chinese
participants made use of the context pictures suggest that cultural background influences how
information about the context of a pictorial is interpreted. This implies that using pictures of a
context of use to test pictorial comprehension in different cultures is not unproblematic. Ideally,
it should be preceded by extensive pre-testing to make sure that the pictures used really represent
a relevant context of use of the pictorial for the cultural group that is investigated.
5.3 Pictorial characteristics
As mentioned in section 5.1, pictorial characteristics may be of influence on the comprehension
of pictorials independently of culture. Several researchers, including Shinar e.a. (2003), Foster and
Afzalnia (2005) and Liu e.a. (2005), have suggested that pictorial characteristics like familiarity
and physical resemblance make pictorials more understandable regardless of the culture people
come from. Ng and Chan (2007) found that the judgements of a group of Hong Kong Chinese
of five features of traffic signs (familiarity, simplicity, concreteness, meaningfulness and semantic
closeness) were indeed strongly correlated with their comprehension of these signs. However,
none of these researchers took into account that judgements about features like familiarity,
meaningfulness and semantic closeness may be subject to cultural differences as well. Because
exposure to certain images and conventions about depicting certain situations are different in
different cultures, it was expected that there would be a difference between judgements of
familiarity, meaningfulness and semantic closeness by Chinese and Dutch participants. Because
the pictorials were designed by Dutch designers, the judgements of Chinese participants were
expected to be lower than those of Dutch participants. Perceptions of concreteness and
simplicity were not expected to be dependent on culture, so no cultural differences were
expected for the judgements of these two features. Because judgements of design features were
expected to dependent on cultural background, I expected that the judgements of one cultural
group would be more strongly correlated to the comprehension levels of the same cultural group
than to the comprehension levels of the other cultural group.
A comparison of the average judgements of Dutch and Chinese participants showed that there
were no significant differences between the judgements of people from different cultures for any
of the design features. When the judgements were analysed separately for each pictorial, it even
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became clear that Chinese participants were more positive about the pictorials in most of the
cases. This is remarkable, because Dutch participants showed a better understanding of the
pictorials. An explanation for this could be that Chinese participants were more reluctant to give
negative judgements. According to Lim and Firkola (2000), Asian people are more likely to give
the answers that the researcher likes to hear. An analysis of the data showed that this might have
been of influence for the judgements of semantic closeness and familiarity. In the future, pretesting the judgement questions with members of the cultural groups included in the study could
help to get a better insight in differences in answering strategies before the actual research is
executed.
Furthermore, the judgements of each feature by Dutch and Chinese participants were strongly
correlated to each other, which means that they had similar impressions about the degree to
which a specific pictorial possessed a certain characteristic. The fact that the average judgements
of Dutch and Chinese were the same, whereas their comprehension levels were different, shows
that judgements about design features cannot be used to predict the absolute comprehensibility
of a pictorial, but the differences between judgements of different pictorials can be used to
predict the relative comprehensibility of a pictorial, that is, which pictorials will be more
understandable and which will be more difficult.
The research did show that for both cultures, there was a significant correspondence between
pictorial characteristics and comprehension of the pictorials. Semantic closeness proved to be the
feature most strongly related to comprehension in both cultures. This is in line with the findings
of Ng and Chan (2007). However, Ng and Chan (2007) found that familiarity was the second
most important feature, whereas in this research, meaningfulness was more important than
familiarity in both cultures. For meaningfulness, the correlation with guessability was 0,818 for
Dutch participants. For familiarity, this correlation was much lower: 0,547. Although the
difference was smaller for Chinese participants, meaningfulness was more important than
familiarity for them as well (with the correlation guessability-meaningfulness being 0,760 and the
correlation guessability-familiarity being 0,673). The finding that familiarity was not as important
for comprehension as meaningfulness for the pictorials tested here, whereas it was more
important than meaningfulness in the study of Ng and Chan (2007) could be explained by the
fact that the symbols used for this study were newly designed, whereas Ng and Chan (2007) used
existing traffic signs. Participants in their study could therefore really have been familiar with
certain signs. In this study, all signs, even those that may have looked familiar, were in fact new
to participants. This means that in this research, not the actual familiarity with the symbol may
have been measured, but the degree of recognition of a symbol. It is possible that recognition is
not as strongly related to comprehension as actual familiarity. However, the finding that
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familiarity may not be as important as is claimed by some authors (Ng and Chan, 2007; Shinar
e.a., 2003) may be an interesting starting point for further investigation of the relative importance
of the different features.
The expectation that the judgements of Chinese participants would be more strongly correlated
to guessability scores and response times of Chinese participants than to comprehension levels of
Dutch participants, and the other way around, did hold. The only exception to this was the
response time of Chinese participants, which was not as strongly correlated with the judgements
of Chinese participants as the response time of Dutch participants. A plausible explanation for
this finding is that for Chinese participants, response time was influenced by other factors
besides the comprehensibility of the pictorials. The finding that the correlation between
guessability and response time was much lower for Chinese participants than for Dutch
participants, supports this explanation. Language is a factor that may have mediated response
times of Chinese participants. It is possible that it took Chinese participants longer to think of a
meaning of a pictorial, because they had to formulate it in English. The difficulty of finding the
English word of a pictorial is not only related to the comprehensibility of the pictorial, but also to
the familiarity of participants with the verbal label of the pictorial. I will go further into the role
of language in section 5.6.
A last expectation about the relations between design features and pictorial comprehension was
based on Choong and Salvendy (1999), who found that Chinese interface users benefit more
from concrete knowledge representations than Americans. Given the assumption that Dutch
people have a cognitive style similar to that of Americans, the expectation was that concreteness
would be more strongly correlated with comprehension levels for Chinese participants than for
Dutch participants. This expectation was confirmed by the results of the survey: there was a
higher correlation between concreteness and guessability score and response time for Chinese
participants than for Dutch participants. However, it can be questioned whether this result really
proves that concreteness is more important for Chinese participants. Looking at the correlations
between guessability and the design features for Dutch and Chinese participants, Dutch
participants seem to have made bigger distinctions between the different features than Chinese
participants. For Chinese participants the correlations of different features with guessability range
between 0,622 and 0,879, whereas they range between 0,414 and 0,859 for Dutch participants.
This could mean that Chinese participants did not treat the features as very different from each
other and that they generally looked at the judgement questions as questions as questions about
(aspects of) the comprehensibility of the pictorial. Language differences and differences in
interpreting or following the instructions could also have been of influence of their different
treatment of the design features.
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5.4 Pictorial characteristics or comprehensibility judgements?
Because judgements about design features are correlated to comprehension levels, Ng and Chan
(2007) suggested that these features could be used as guidelines for designing information
pictorials. My findings that judgements of design features are significantly correlated with
pictorial comprehension for Dutch and Chinese participants, seem to confirm that these features
are important for designing pictorials that are understandable across cultures. However, looking
at the data more closely, the question can be asked whether judgements of design features really
measure the degree to which a pictorial possesses a certain feature.
An interesting example in this regard is the pictorial for ‘radioactivity’. This pictorial was
understood very well by Dutch participants and very poorly by Chinese participants. In a chapter
about comprehension of warning pictorials, Leonard e.a. (1999: 160) state that the symbol for
radioactivity is an abstract representation, which does not “directly represent the specific physical
nature of the hazards”. In other words: there is no physical resemblance between the pictorial
and it’s meaning. However, Dutch participants agreed strongly with the statement that this
pictorial resembled what it represented: semantic closeness was 6,20 out of 7. Chinese
participants, who did not guess the meaning of this pictorial most of the time, judged the
semantic closeness of this pictorial with 3,75. This example indicates that instead of semantic
closeness, or the resemblance between the pictorial and the concept represented, something else
was measured with this question: the comprehensibility of the pictorial according to participants.
The fact that the correlation between the comprehension percentage (what percentage of the
people in participants’ country would understand the pictorial according to participants) and
semantic closeness was extremely high (0,977 for Chinese and 0,991 for Dutch participants) is
another indication that both questions actually measured participants’ judgements about how
comprehensible the pictorials were. The finding that these two judgements were more strongly
correlated with actual comprehension than the other features can also be explained by a factor
that does not have to do with the differences between the characteristics, but with the design of
the experiment. The judgements of familiarity, simplicity, concreteness and meaningfulness had
to be given before participants learned the actual meaning of the pictorial, whereas semantic
closeness and the comprehensibility percentage were rated after the meaning of the pictorial was
given. Because of this, participants could probably make a more accurate judgement of the
comprehensibility of the pictorials when they were asked to judge semantic closeness and the
comprehension percentage. This could mean that it may not be the objective feature ‘semantic
closeness’ that is more related to comprehensibility than other features. Rather, the subjective
rating of the degree to which the pictorial is associated to it’s meaning in the minds of
participants (in other words, the ‘comprehensibility), is more closely correlated to
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comprehensibility than the ratings of the pictorial before participants know what a pictorial
means. This reasoning can also explain the importance of semantic closeness in the study of Ng
and Chan (2007), who used the same protocol for testing participants’ judgements about design
features.
Because participants did not rate all design features exactly the same, it is not likely that they
rated the same concept for each question. However, it may be that the questions have measured
aspects of comprehensibility, rather than ‘objective’ design features. Eventually, the judgements
about these features seem to depend on the connections people make between a pictorial and it’s
meaning. And these connections, in turn, may depend on something else than resemblance or
concreteness, as the example of the pictorial for ‘radioactivity’ has shown. If these features are to
be used as guidelines by designers, it should therefore always be kept in mind that perceptions of
these features are probably mediated by an individual’s perception of the comprehensibility of a
pictorial. Luckily, at least for Dutch and Chinese participants, these perceptions are similar to
some degree in different cultures.
5.5 A visual ‘lingua franca’?
The findings discussed above show that apart from differences in the comprehension and
judgements of pictorials in different cultures, there are many similarities as well. There were
strong correlations between the comprehension levels and judgements of the different pictorials
of Dutch and Chinese participants. Furthermore, the judgements of the design features were
related to comprehension levels in both cultures. These findings could indicate that some aspects
of pictorial comprehension are culture independent. However, another interpretation of these
results could be that some cultural practices – like the use and design of pictorial symbols –
partly transcend national boundaries. Due to globalization, people and goods increasingly move
across national boundaries. There are two ways in which increasing international contacts result
in similarities in visual communication by people from different countries. Firstly, in many areas
of life, people are exposed to the same images: their software programs have the same icons, the
manuals of technological devices use the same instruction pictures, the products they buy have
the same logos and the traffic they drive through is organized with the same signs. Secondly,
people started to pay attention to the question how to communicate effectively with people who
come from different countries and speak different languages. Designing and using the same
visual information symbols all over the world has become one of the solutions to this problem.
The international standard for traffic signs, the standardization of warning signs on consumer
products and the standardization of information symbols by the International Organization for
Standardization (ISO, 2008) seem to have created manner of representation that people from a
variety of countries have become familiar with. This shows that culture is not a static
characteristic of a national group determining whether or not this group will understand a certain
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image. Efforts to create international or ‘culture-independent’ images affect the cultures in which
these images are used and international images become part of the frames of reference of the
people who are part of these cultures.
Returning to the definition of culture as something that is man made and can be learned, that is
related to human groups and that is related to activities, it looks like the activity of
communicating with pictorial symbols is something that has been learned by people from
different countries and that can be attributed to a group that transcends cultural boundaries:
‘world citizens’. Just like English is used as a lingua franca by people from different parts of the
world, some of the visual conventions used in pictorial symbols may have become part of a
‘visual lingua franca’ that is understood by people from all over the world. Just as with a linguistic
lingua franca, for which interpretations of words and sentences may still be different for people
from different cultures, this visual lingua franca is not used and interpreted in the same way all
over the world, but there is enough of a shared framework to be able to understand each other.
To learn more about the degree to which information symbols are similar or different across
cultures, it would be interesting to collect and compare pictorial symbols from different
countries. Analyzing the similarities and differences between these symbols could tell us more
about how people in different countries represent certain concepts and how international
pictorial design could draw upon conventions people are already familiar with.
5.6 Testing pictorial comprehensibility across cultures
In this research, comprehension of and judgements about pictorials were tested using a web
survey. The design of the research has had several advantages, but there are some critical remarks
to be made about the research methods as well. The advantages and disadvantages of testing
pictorial comprehensibility the way I did, will be the subject of this last section.
The main reason for designing a web survey instead of a paper questionnaire or a face-to-face
protocol was that it would be much easier to have people from different cultures participate in
the experiment. I did not have to go to China to hand out questionnaires, because people in
China could log on to the survey at home or at work and were able to participate over a large
distance. This made it easier to ask Chinese nationals who actually lived in China to participate,
instead of having to ask Chinese immigrants in the Netherlands, who might already have been
‘programmed’ with Dutch visual language. Furthermore, using a web survey made it relatively
easy to measure the response time of participants to the different pictorials. Looking at the
structure of the data and the strong correlations between the different measures of
comprehension and the judgements of participants, we can conclude that even in the absence of
a researcher giving instructions and observing the course of the experiment, participants really
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tried to respond to the pictorials as soon as possible and to respond as accurately as possible.
This means that a web survey can be a useful tool to test the comprehensibility of pictorials for
people from different cultures.
Although the use of a web survey seems to have been successful, there are some problems with
the research method as well. As I mentioned in section 3, language differences can be an
important impediment for cross cultural-research. In this research, participants were asked to
answer the questions in English, instead of in their native language, because the researcher did
not know Chinese. Although Dutch participants were also asked to answer in English, it is likely
that there was still a difference in language proficiency between the two groups. The answers of
Chinese and Dutch participants indicate that Chinese participants were not as proficient in
English as Dutch participants. One participant even made a remark about this, stating that she
sometimes knew the meaning of the pictorial, but did not know how to describe it in English.
This language problem may have caused Chinese participants to perform worse in guessing the
meaning of the pictorial than they actually were. As I mentioned before, it may also have been
the cause of the longer response times of Chinese participants and of the fact that their response
times were not correlated as strongly to their guessing score as for Dutch participants.
Another finding raising questions about the research method is that Chinese participants did not
make as much distinction between the different design features as Dutch participants. This could
also be due to a language problem; Chinese participants may not have understood the meaning of
the different concepts as well as Dutch participants. Furthermore, it is possible that Chinese
participants paid less attention to the instruction describing what the different features meant. In
this case, the fact that there was no researcher present to observe the experiment is a problem,
because it makes it impossible to find out whether this has been the case or not.
I already mentioned that the context pictures selected might have been culturally biased. Another
criticism regarding the selection of these pictures is that in some cases, they pictures did not
really depict a context in which the pictorial could be used, but they depicted the meaning of the
pictorial itself. For example, the pictorial for ‘meeting point’ was accompanied by photographs of
a group of people standing together, but there may be many situations in which there are no
people at a meeting point at all. The images of people standing together do not represent a place
where people could meet each other, but they show people who are meeting each other. This
means that more information than actual ‘context information’ was conveyed by these
photographs. As one of the respondents mentioned, some context pictures were therefore more
informative than a ‘real’ context would have been. Because of this, the addition of context
pictures may have had a stronger positive effect on comprehension than seeing the pictorial in a
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real context would have done. However, for the majority of the pictorials, the context pictures
really depicted possible contexts and it is not very likely that the ‘over informative’ context
pictures alone were responsible for the substantial differences between the two conditions.

6 Conclusion and recommendations
The results of this research show that there are some very important factors that need to be
taken into account when pictorials are designed for international use. First of all, the
comprehension of pictorials has proved to be different for people from different cultural
backgrounds. In this research, participants from China did not understand the pictorials as well
as participants from the Netherlands, where the pictorials were designed. If these pictorials are to
be used in disaster situation world wide, the pictorials first need to be improved to become more
comprehensible for people from different cultures. As the results show, even Dutch participants
did not understand all symbols sufficiently, which means there is still much room for
improvement.
Secondly, it is advisable to evaluate the comprehensibility of pictorial symbols by showing them
together with pictures of possible contexts of use. The data of Dutch participants suggest that
this is a more accurate method of testing symbol comprehensibility than having participants
guess the meaning of a symbol without context information. However, to make sure that the
outcomes of these tests are not unrealistically positive, context pictures need to be selected that
don’t ‘give away’ information about the meaning of the pictorial that would not be available in a
real situation of use. Furthermore, differences in the interpretation of context information
pictures by people from different cultures should be taken into account when pictorial
comprehension is tested across cultures.
Lastly, the design features semantic closeness, meaningfulness, familiarity, simplicity and
concreteness seem to be important predictors of symbol comprehensibility. As the judgements
about these features do not differ across cultures, but are strongly correlated to comprehension
of pictorials in both cultures, they can be seen as principles that can be applied for designing
comprehensible pictorials independently of culture, or as principles that have become part of the
practice of visual representation in different cultures. The similarities between judgements and
comprehension levels indicate that people all over the world are getting used to communication
through pictorial symbols. The language of pictorial symbols has become a ‘visual lingua franca’
that is used and understood by people from different parts of the world. However, as
comprehension levels did differ across cultures, these principles cannot be seen as predictors of
absolute comprehension. Rather, the judgements of the principles can be used to predict which
pictorials will be more understandable and which pictorials will be difficult to understand.
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Furthermore, the data seem to suggest that the design principles are not so much objective
principles of design; in stead, they are aspects of symbol comprehensibility. In the end, the most
important principle designers need to keep in mind will have to be comprehensibility itself, and
the best way of finding out whether a pictorial is comprehensible, is asking themselves and
people from their target group whether they think the pictorial is understandable. Pictorial design
across cultures could never have been easier!

References
• Choong, Y. And G. Salvendy (1999), ‘Implications for design of computer interfaces for
Chinese users in mainland China.’ In: International Journal of Human-Computer Interaction,
11-1, p. 29-46
• Chua, H.F., J.E. Boland and R.E. Nisbett (2005), ‘Cultural variation in eye movements
during scene perception.’ In: Proceedings of the National Academy of Sciences of the United States
of America, 102-35, p. 12629-12633
• Foster, J. J. and M. R. Afzalnia (2005), ‘International assessment of judged symbol
comprehensibility.’ In: International Journal of Psychology, 40-3, p. 169-175
• Harrison, C. (2003), ‘Visual social semiotics: understanding how still images make
meaning.’ In: Technical communication, 50-1, p. 46-60
• Hennequin, B. (2005), ‘Een empirische benadering van de moeilijkheid van pictogrammen.
Een onderzoek naar het begrip en de reactietijd bij het herkennen van verkeersborden
bij weggebruikers.’ Master thesis Utrecht University
• ISO (2008), ‘Graphical symbols.’
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_tc_browse.htm?commid
=52662 (November 29th, 2008)
• Leonard, S.D., H. Otani and M.S. Wogalter, ‘Comprehension and memory.’ In: M.S.
Wogalter, D.M. DeJoy and K.R. Laughery (eds.), Warnings and risk communication.
London/Philadelphia: Taylor & Francis, p. 149-188
• Lester, P.M. (2006), Visual communication. Images with messages. Belmont: Thomson
Wadsworth
• Lim, L. and P. Firkola (2000), ‘Methodological issues in cross-cultural management
research: problems, solutions and proposals.’ In: Asia Pacific Journal of Management, 17, p.
133-154
• Liu, L., U. Hoelscher and T. Gruchmann (2005), ‘Symbol comprehension in different
countries: experience gained from medical device area.’ Vienna: Workshop Proceedings
der. 5. fachübergreifenden Konferenz Mensch und Computer
• McDougall, S.J.P., M.B. Curry and O. de Bruijn (1999), ‘Measuring symbol and icon
characteristics: norms for concreteness, complexity, meaningfulness, familiarity, and
44

semantic distance for 239 symbols.’ In: Behavior Research Methods, Instruments, & Computers,
31-3, p. 487-519
• Ng, A.W.Y. and A.H.S. Chan (2007), ‘The guessability of traffic signs: Effects of
prospective-user factors and sign design features.’ In: Accident Analysis and Prevention, 37,
p. 1245-1257
• Nisbett, R.E. and Y. Miyamoto (2005), ‘The influence of culture: holistic versus analytic
perception.’ In: Trends in cognitive sciences, 9-10, p. 467-473
• Piamonte, D.P.T., J.D.A. Abeysekera and K. Ohlsson (2001), ‘Understanding small
graphical symbols: a cross-cultural study.’ In: International Journal of Industrial Ergonomics,
27, p. 399-404.
• Preston, C.C. and A.M. Colman, ‘Optimal number of response categories in rating scales:
reliability, validity, discriminating power, and respondent preferences.’ In: Acta
psychologica, 104, p. 1-15.
• Sarangi, S. (1995), ‘Culture’. In: Verschueren, J., J.O. Östman and J. Blommaert (eds.),
Handbook of Pragmatics Manual. Amsterdam: Benjamins, p. 1-30
• Shinar, D., R.E. Dewar, H. Summala and L. Zakowska (2003), ‘Traffic sign symbol
comprehension, a cross-cultural study’. In: Ergonomics, 46-15, p. 1549-1565.
• Ten Thije, J.D. (2003), ‘The transition from misunderstanding to understanding.’ In:
Houtlosser, P., L. Komlosi (eds.) Social cognition and verbal communication: cultural narratives
and linguistic identities in a period of social transition. Amsterdam: Amsterdam University Press,
p. 197-209
• United Nations (1968), ‘Convention on road signs and signals.’ Vienna
• Wade, N.J. and M.T. Swanston (2001), Visual perception. An introduction. 2nd edition. Hove:
Psychology Press
• Wogalter, M.S., V.C. Conzola and T.L. Smith-Jackson (2002), ‘Research-based guidelines
for warning design and evaluation’. In: Applied Ergonomics, 33, p. 219-230.
• Wolff, J.S. and M.S. Wogalter (1998), ‘Comprehension of pictorial symbols: effects of
context and test method.’ In: Human Factors, 40, p. 173-186

45

APPENDIX I - Context pictures for each pictorial
Pictorial

Context picture left

Context picture right

Mines

Broken bridge

Electrocution danger

Avalanche/land slide

Radioactivity

Collapse danger
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Crossing

Safe place

Shelter

Safe building

Evacuation route

Escape route

First aid
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Cemetery

Hospital

Psychological aid

Blood donation

Vaccinations

No fire

No vehicles
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No drinking water

No entrance

No toilet

No smoking

Mosque

Women’s showers

Parking

49

Meeting point

Deliveries

Mobile phone area

50

APPENDIX II – Instructions web survey
General introduction
Dear participant,
Thank you for participating in this experiment. I am a student doing research into disaster
symbols: symbolic images that can be used to warn or inform people before, during and after a
disaster. For this, I can use your help.
In this web survey, I will show you several disaster signs and ask you questions about what they
mean or what you think about it. In this way I want to find out how difficult it is to understand
these pictorials. If you could answer my questions as honestly as possible, this would be of great
help to me. I will use your answers only for this research and treat them confidentially. The
survey will take between 20 and 30 minutes and it needs to be completed within one session. The
survey will start with some general questions about your personal background. After you have
answered these questions, you will get an instruction about the experiment and the experiment
will start. All your answers will be treated confidentially.
Thank you for you cooperation!
Gerda Blees
Utrecht University
The Netherlands
Introduction comprehension survey without context pictures
After reading this instruction, you can start the experiment. On the next page, you will see the
first symbol. Please look at it carefully and click on the 'submit' button as soon as you have an
idea of what this symbol means. If you have no idea what it means, try to think of a meaning that
would be plausible for you and then click on 'submit'. It is important that you click 'submit'
immediately after you think of a possible meaning, because you reaction time will be measured.
After you have clicked on the 'submit' button, you are directed to the next page, where you are
asked to fill out what you think the symbol means. Please be as detailed as possible in describing
what you think the message of the symbol is. For example, if you think a symbol is intended to
warn people about an earthquake, just filling in 'earthquake' would not describe entirely what you
think it really means, while 'warning, an earthquake is about to happen' would.
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When you have described the meaning of the symbol, you can submit your answer and go on to
the next page, where the second symbol is shown and your response time to the second symbol
is measured. This is repeated until you have seen all the symbols. Please note that you are
required to fill out an answer for every symbol, even if you don't know what it means. If you do
not fill out an answer, you get an 'error' page. If you do, click on the 'back' button in your
browser to go back and fill in a guess to continue the survey. It's important that you finish the
entire survey in one session, otherwise your answers will be lost. At the end of the survey there is
some space reserved for you to give your comments on the survey and the symbols.
Instruction comprehension survey with context pictures
After reading this instruction, you can start the experiment. On the next page, you will see the
first symbol, with two pictures of situations in which this symbol could be used next to it. Please
look at the symbol and the situations carefully and click on the 'submit' button as soon as you
have an idea of what this symbol means. If you have no idea what it means, try to think of a
meaning that would be plausible for you and then click on 'submit'. It is important that you click
'submit' immediately after you think of a possible meaning, because you reaction time will be
measured.
After you have clicked on the 'submit' button, you are directed to the next page, where you are
asked to fill out what you think the symbol means. Please be as detailed as possible in describing
what you think the message of the symbol is. For example, if you think a symbol is intended to
warn people about an earthquake, just filling in 'earthquake' would not describe entirely what you
think it really means, while 'warning, an earthquake is about to happen' would.
When you have described the meaning of the symbol, you can submit your answer and go on to
the next page, where the second symbol, again with some pictures of situations where this
symbol would be useful, is shown and your response time to the second symbol is measured.
This is repeated until you have seen all the symbols. Please note that you are required to fill out
an answer for every symbol, even if you don't know what it means. If you do not fill out an
answer, you get an 'error' page. If you do, click on the 'back' button in your browser to go back
and fill in a guess to continue the survey. It's important that you finish the entire survey in one
session, otherwise your answers will be lost. At the end of the survey there is some space
reserved for you to give your comments on the survey and the symbols.
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Instruction judgement survey
After reading this instruction, you can start the experiment. On the next page, you will see the
first symbol. Please look at it carefully and answer the four questions below the symbol. The
questions will look like this:
1. For me, this symbol is...
familiar 0 0 0 0 0 0 0 unfamiliar
If the symbol looks very familiar to you and you think that you have seen a symbol like this very
often, you choose the option on the very left (familiar), if it looks very unfamiliar you choose the
option on the very right (unfamiliar). If it is pretty familiar, choose the second or the third option
from the left, if it’s pretty unfamiliar, choose the second or third option from the right. If it is not
very familiar and not very unfamiliar, choose the option in the middle.
The second question is about the concreteness of the symbol. A symbol is concrete when it
shows a thing that really exists in the outside world, a symbol is abstract when it does not. The
third question is about simplicity: a simple symbol has little elements, a complex symbol as many
elements that need to be combined to understand the symbol. The last question is about how
meaningful the symbol is to you. If think you can see what it means, it's meaningful to you, if you
cannot, it is meaningless. After you have chosen your answers, press 'submit' to go on to the next
page.
On the next page, the meaning of the symbol will be explained. Below the explanation, there are
two more questions. The first question is about the resemblance of the symbol to what it
represents. If you think the symbol looks very much like the thing it is supposed to represent, the
resemblance is very high, if you think it does not, it is very low. I will also ask you to estimate
what percentage of the people in your country will understand the symbol. At the end of the
survey, there will be room for you to comment on the survey and the symbols.
If you want to be able to check the explanation of the questions while you are doing the survey,
open a new window in your browser and go to the following URL:
survey.gavagai.nl/symbols/explanation.html
Explanation of design features
To return to the survey, click on the 'back' button in your browser.
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* Question: For me, this symbol is... familiar 0 0 0 0 0 0 0 unfamiliar
Explanation: If you think that you have seen a symbol like this often, it is familiar to you, if
you have never seen any symbol like this before, if is unfamiliar to you. If it is very familiar,
choose the option on the far left, if it is very unfamiliar, choose the option on the far right. If it is
pretty familiar, choose the second or the third option from the left, if it is pretty unfamiliar,
choose the second or the third option from the right. If the symbol is not very familiar and not
very unfamiliar, choose the option in the middle.
* Question: This symbol is... concrete 0 0 0 0 0 0 0 abstract
Explanation: A symbol is concrete when it shows a thing that really exists in the outside
world, a symbol is abstract when it does not. If it is very concrete, choose the option on the far
left, if it is very abstract, choose the option on the far right. If it is pretty concrete, choose the
second or the third option from the left, if it is pretty abstract, choose the second or the third
option from the right. If the symbol is not very concrete and not very abstract, choose the option
in the middle.
* Question: This symbol is... simple 0 0 0 0 0 0 0 complex
Explanation: a simple symbol has little elements, a complex symbol as many elements that
need to be combined to understand the symbol. If it is very simple, choose the option on the far
left, if it is very complex, choose the option on the far right. If it is pretty simple, choose the
second or the third option from the left, if it is pretty complex, choose the second or the third
option from the right. If the symbol is not very simple and not very complex, choose the option
in the middle.
* Question: For me, this symbol is... meaningful 0 0 0 0 0 0 0 meaningless
Explanation: If think you can see what it means, the symbol meaningful to you, if you
cannot, it is meaningless. If it is very meaningful, choose the option on the far left, if it is very
meaningless, choose the option on the far right. If it is pretty meaningful, choose the second or
the third option from the left, if it is pretty meaningless, choose the second or the third option
from the right. If the symbol is not very meaningful and not very meaningless, choose the option
in the middle.
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* Question: This symbol resembles what it represents: agree 0 0 0 0 0 0 0 disagree
Explanation: If you think the symbol looks very much like the thing it is supposed to
represent, the symbol resembles what is represents very much, if it does not look like what it
should represent, the symbol does not resemble what it represents. If you totally agree with the
statement, you choose the option on the far left ('true'), if you totally disagree, you choose the
option on the far right ('false'). If you agree pretty much or a bit, choose the second or the third
option from the left, if you disagree pretty much, choose the second or third option from the
right. If you do not agree and you do not disagree either, choose the middle option.
* Question: What percentage of the people in your country of origin would understand this
symbol?

Explanation: If you think everybody in your country would understand the symbol,
fill out '100', if you think half of the people in your country would understand it, fill out
'50', and so on.
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APPENDIX III – Survey pages
Comprehension testing pages without context
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Comprehension testing pages with context
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Feature judgement pages

58

59

