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ABSTRACT 

Semantic web applications are becoming more popular day by 

day and ontology is the most important enabling technology of 

these applications. Basically, it describes terms and different 

relationship types between terms. Ontologies are usually 

developed by experts but this process tends to be very time 

consuming and costly as a result. Crowdsourcing ontology 

design is an option but the main problem here is how to involve 

common web users in this process. [1] and [2] propose some 

different methods to achieve this task. Their experiments show 

that this task is difficult but not impossible to achieve. Since the 

nature of crowdsourcing inherits uncertainties, it presents 

various risks for organizations. These uncertainties, like the 

cost, time and quality of work, need to be carefully considered 

for enterprise projects.  

The driving problem of this work is developing a valid ontology 

for academic repository and information entity library of Middle 

East Technical University. After debating on this for more than 2 

months, the project coordinators concluded that if this ontology 

is designed only by the experts, there will still be some points 

that may not be taken into account and the “wisdom of crowds” 

principle would solve this problem. This led the coordinators 

decide to involve the university’s academic members in this 

process. This means more than 5000 people should contribute. 

In this study, we propose a method to make these users develop 

an ontology. However, due to the uncertainties of 

crowdsourcing defined above, the risks that may be encountered 

should be identified. In this work, we also identify these risks 

within the experiments. 

Users can solve Human Intelligence Tasks (HIT). These tasks 

should be designed to make users answer very simple questions 

about a specific term and its relationship with another term. In 

other words, when given a term, users should find a related 

term. After that, they should also select a proper relationship 

type.  

 

 

Figure 1: Term-Relationship structure 

There are six actions a user can make to contribute: 

 A new relationship suggestion 

 Voting for/against a relationship 

 Proposing to change a relationship 

 A new term suggestion 

 Voting for/against a term 

 Proposing to change a term 

 

Due to the fact that even experts may fail to develop an 

ontology, firstly we should measure the users’ ability to develop 

an ontology. To do that, we should apply a simple ontology 

design on a web site and assess the users in how well they 

reproduce it. Then depending on the users’ wrong selections, 

we should identify some users as untrustworthy and the 

remaining users as trusted. Rule of majority agreement should 

be applied to determine the wrong selections. When the 

ontology is reproduced by the selections of trusted users, we 

expect that the users achieve a very high accuracy in the 

reproduction of the ontology.  

 

To experiment this method before applying it on the live 

academic repository, we created a test environment including a 

copy of the live academic repository. Instead of 5000 real users 

of this academic repository, 105 METU Computer Center 

employees (61 of them are research assistants) were asked by 

the board of the METU Computer Center to use the test software 



for a month. In this software, every time a user opens a page, 

for instance a publication page, the user is asked if there is a 

relationship that can be identified with publication term. If there 

is, the user shall enter the term and the relationship type. Within 

this process, the user can suggest a new term or a new 

relationship type. 

 

 

Figure 2: A sample relationship diagram taken from the produced 

ontology 

 

However, only 35 people contributed to the development of 

ontology. We collected 186 inputs from these 35 people. By 

using these 186 inputs, we produced an ontology. After that, a 

new ontology on research information entities was developed by 

our experts independently, to make a comparison with the 

produced ontology. The comparison between these two 

ontologies was made by reviewing some key terms and their 

relationships that were selected by the experts. Results show that 

the users produced the ontology 91% accurately. 

This experiment shows that an ontology design can be produced 

by crowdsourcing approaches. However, the participation of 

only 35 people out of 105 shows us that human factors are very 

important on these kinds of applications. [3] explains social 

learning theory, and underlines 4 terms: Attention, Retention, 

Reproduction and Motivation. From these 4 factors, motivation 

is the most essential one in crowdsourcing. To increase 

motivation for participation, the tools and mechanisms should 

be very easy to use. Otherwise, even the ambitious members of 

the crowd may not be willing to participate.  

Given the fact that we need feedbacks of over 5000 people, we 

should improve the usability and understandability of our 

feedback system. Also, we should extend our test user scale and 

make these experiments for a longer period of time. When we 

complete these experiments, we should apply our proposed 

method to the live system. 
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