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Abstract. The smallest elements of web user interface (UI) like navigation 
links, buttons, icons, labels, thumbnails, symbols, etc. are defined in this paper 
as interface signs.The term Ontology is referred to the set of concepts and skills 
a user should own in order to understand the meaning of an interface sign.  
Designer should aware of web interface sign ontology to design user-intuitive 
web interface signs to get an idea what kind of presupposed knowledge end  
users hold to interpret the web interface signs. The objective of this research is 
to reveal the set ontologies available in web UI and the complexity associated 
with different ontological signs to interpret the meaning of web interface sign 
from semiotics perspective. Towards achieving the research goals a user  
study was replicated with 26 participants. So far, a preliminary analysis has 
performed on 13 participants’ data and reports the preliminary outcomes in this 
work-in-progress paper. 
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1 Introduction 

The content and functions of web applications are usually directed by interface signs 
to provide the system’s logic to the end users. For instance, (i) to access the admission 
information, a prospective student should click on ‘Admissions’ sign of a university 
website, (ii) to submit an online application form a user should click on the ‘Submit’ 
button, and the like. Designing intuitive interface signs is vital to achieve the goal of 
communicability, user satisfaction, learn ability, effective and efficient use, etc… i.e., 
the usability standards of web applications[1],[2],[3],[4],[5]. The interface sign design 
principles are semiotics by nature as semiotics is considered as the doctrine of signs 
[6]. A complete definition of semiotics can be defined as “the study of signs, signifi-
cation, and signifying systems” [7]. Speroni [2] defined the term ‘ontology’ as the set 
of concepts and skills that a user should own for understanding the referential mean-
ing of an interface sign. From the users’ perspective, ontology is the knowledge or 
concepts that are needed to understand and properly interpret the meaning of an  
interface sign. From the designers’ perspective, it is the knowledge or concepts pre-
supposed and pointed by an interface sign. UI designers need to know what kind of 
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presupposed knowledge end users hold to interpret web interface signs. For example, 
if a sign ‘inbox’ in email application is designed well in terms of representation, posi-
tion, etc. but if a user don’t know the concept it refers to then this sign will not make 
any sense to him/her to interpret its meaning. The set of ontologies to interpret inter-
face signs lead designers to understand the paradigm of users’ interpretations of inter-
face signs. Again, the concept of interpretation complexities associated to different 
ontological signs help a designer to design user-intuitive interface signs. According to 
Speroni [2], the most common ontologies used in many websites are: Inter Locu-
tor/Institution Ontology, Internet Ontology, Website Ontology, Commonsense Ontol-
ogy, Web Domain Ontology, Topic Ontology, and Context Ontology. Speroni’s [2] 
concept and definition of Ontology are used as background theory in this paper. Spe-
roni [2] presents these ontologies as an example list of most common ontologies used 
in information intensive web UI. He also stated that the set of ontologies might be 
varying depending on different websites. Again a number of studies were conducted 
to observe the interpretation complexity associated to each of these ontologies for 
different websites, for instance [8], [9], [10], [11]. These studies were conducted 
mainly by expert inspection.  Therefore, few important issues raise such as (i) what 
kind of ontologies may exist web user interfaces in general, rather than only in infor-
mation intensive web user interfaces, (ii) how much complexity are associated with 
different ontological signs, (iii) what kind of ontological signs are comparatively 
more intuitive to interpret, and the like. Therefore two questions for this research are 
formulated as which ontologies are available in web user interfaces in general? How 
interpretation difficulties are associated to each ontological signs to interpret the 
meaning of interface signs? 

2 Research Method 

A user study following a semi structured user interview research method was con-
ducted to attain the research objective. The fundamental objective of this study was to 
reveal the factors of users’ interpretations of interface signs. However, the scope of 
this paper is limited to a specific objective, which is a part of the fundamental objec-
tive. Indeed, the objective of this study is to find the set of ontologies in web UI and 
the interpretation complexities associated to each ontological signs. The study was 
replicated with 26student participants at usability test laboratory in Finland.A total 72 
Interface signs were selected from user interfaces of two web application domains 
(online calendar and email application) and two web domains (university and museum 
websites). Selected interface signs were presented them in a different form (i.e., sign 
without context and with context). Participants were not allowed to click on the signs, 
they were only supposed to response to a number of questions for each interface  
sign such as what could be the referential meaning of this sign?Why do you think this 
(user’s response for the first question) as the meaning of this sign? How much com-
plicacy or difficulty do you feel to interpret this sign (score: 1(very easy) – 
7(extremely difficult))? How certain or confident are you that you are right in your 
interpretation (score: 1(very low) – 7(very high))?  The methodology is discussed 
more comprehensively in [13]. 
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Fig. 1. A list of example interface signs selected for this user test 

3 Preliminary Results and Conclusions 

So far, data for the 13 test-participants are transcribed, summarized and synthesized. 
The preliminary results observed that the following ontologies are available in web 
user interfaces in general:  

1. Internet Ontology – this ontology refers to the knowledge of the world of web, 
web browsing and its concepts and conventions. For instance, as a basis of inter-
preting the ‘Logout’ sign (no. 1 in Figure 1) a user responses as “…All kind of 
web application has this sign. Underline refers to hyperlink since the 19s inter-
net…” That means the user uses his internet ontology to interpret this sign and the 
‘Logout’ sign is belonged to internet ontology. 

2. System’s Real World Ontology - this ontology refers to the knowledge of the sys-
tem’s real world, its functionalities and concepts. For instance, a user never visit 
museum websites but experienced (visited) real world museum. He interprets the 
sign ‘Exhibition’ (no. 2 in Figure 1) properly based on his museum’s real world 
ontology.   

3. Computer Ontology - the knowledge concerning the world of computer and com-
puter uses. This mainly concerns the web interface signs which are common in 
computer OS and applications (e.g., windows OS, MS word, etc.). For instance, a 
user interprets the sign number 3 in Figure 1 based on his familiarity with win-
dows media player. 

4. Mobile Ontology - the knowledge concerning the world of mobile and mobile ap-
plication uses. This mainly concerns the web interface signs which are common in 
mobile phones and also in mobile applications. For instance, a user interprets the 
‘Contact’ sign (no. 3 in Figure 1) based on his familiarity with mobile phone uses. 

5. Web Domain Ontology - the knowledge concerning the web interface signs which 
are specific enough to a particular web domain (e.g., educational web domain, 
email application domain, etc.). For instance, as a basis of interpreting the ‘Junk’ 
sign (no. 5 in Figure 1) a user responses as “my previous knowledge of using 
email application”. That means the user uses his web domain ontology to interpret 
this sign and the ‘Junk’ sign is belonged to the web domain ontology.  

6. Common-Sense/Background Ontology- the knowledge concerning concepts be-
longing to common background of users and uses common sense. For instance, 
as a basis of interpreting the ‘Shop’ sign (no. 6 in Figure 1) a user responses 
as“…interpret based on the word meaning…” That means the user uses his 
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commonsense or background ontology to interpret this sign and the ‘Shop’ sign 
is belonged to the commonsense or background ontology.  

7. Institutional/Organizational Ontology - the knowledge concerning the web inter-
face signs that refer to the world of the institution or organization that won that 
website or application. For instance, a user interprets the meaning of ‘Twitter’ 
sign (no. 7 in Figure 1) as he is familiar with the twitter. The ‘Twitter’ sign is be-
longed to the institutional/organizational ontology. 

8. Real World Ontology - this ontology refers to the knowledge of the real world  
experiences and concepts. For instance, a user interprets the meaning of ‘Bus’ sign 
(no. 8 in Figure 1) in a museum website since he is familiar with the bus sign in  
real life at every bus stops.  

9. Cultural/Environmental Ontology - the knowledge concerning the web interface 
signs which are specific enough to a particular cultural or environmental context. 
For instance, a user interprets the meaning of ‘red color plus’ sign (no. 9 in Figure 1) 
as a museum hospital or medical help centre at museum based on her experience in 
a specific country context, where red color plus sign refers to the hospital or medical 
help. The actual meaning of this sign was to expand a menu list in a museum web-
site. 

10. Website Ontology - the knowledge concerning the web interface signs which are 
specific enough to a particular website, e.g., a specific sign could be used in a  
university website to represent the departments and this could be intuitively  
understandable only to the users who are familiar with this particular website. For 
instance, as a basis of interpreting the ‘E-aduan’ sign (no. 1 in Figure 1) a user 
responses as“…I never seen this word before…”.The user was unable to interpret 
this sign due to the lack of his knowledge of website ontology as he never visits 
the websites that hold this sign.  

11. Topic Ontology - the knowledge concerning the particular subject or topic the 
website talks about. For instance, ‘?’ (No. 11 in Figure 1) is actually stands for 
providing information about a topic (an exhibition) in spy museum. A user knows 
that this sign stands for providing information about a topic but he failed to under-
stand the topic properly. One of the reasons for this was the lack of familiarity 
with this topic (topic ontology) to interpret its meaning properly.  

It is important to mention here that the ontology number 1, 5-7, 10 and 11 were stated 
by Speroni in [2]. Preliminary results also observed that the level of complexity  
experienced in interpreting the meaning of interface signs varied depending on differ-
ent ontological signs.To interpret the meaning of interface signs properly end user 
experiences comparatively- 

• Higher level of difficulty with signs belongs to Website Ontology.  
• Above average level of difficulty with signs belong to Institutional/Organizational 

Ontology, Cultural/Environmental Ontology, and Topic Ontology. 
• Average level of difficulty with signs belongs to System’s Real World Ontology, 

Web Domain Ontology, and Real World Ontology. 
• Lower level of difficulty with signs belongs to Internet Ontology, Computer  

Ontology, Mobile Ontology, and Common Sense / Background Ontology. 
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An interface sign may belong to multiple ontologies rather than sign ontology. In 
other word, a user may use multiple ontologies to interpret an interface signs. For 
instant, a user interprets the ‘Web Virtua’ sign (no. 12 in Figure 1) by using website 
ontology, cultural/environment ontology and web domain ontology, i.e., this sign 
belong to multiple ontologies. Further research is needed to observe the interpretation 
complexities for interface signs that belongs to multiple ontologies or interpreted by 
using multiple ontologies. 

However, this work-in-progress paper reports the preliminary outcomes, where half 
of the test-participants data were considered. Author is intended to conduct a rigorous 
analysis considering the complete set of study data to provide a complete set of web 
interface sign ontology and the complexity associated with different ontological signs to 
interpret the meaning of web interface sign will depict more evidently. 
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