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Abstract. Ontologies that describe the main concepts of the domains are used 

both for teaching and assessment techniques. The paper presents ontology-

based approach to a student assessment. Students show their knowledge and 

understanding while creating ontologies. Such way of assessment gives 

advantages over traditional quizzes. The approach is illustrated by students’ test 

papers made them before and after course listening. 
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1 Introduction 

According to one of the definitions of the concept Ontology [1], it is a 

hierarchically structured set of terms for describing a domain. The last years the main 

interest of the researchers in this field is concerned with the special tools that help 

knowledge capture and structuring [2]. But it is extremely useful to draw the ontology 

using well-known to everybody “pen and pencil” technique. Ontologies are useful 

structuring tools, in that they provide an organizing axis along which every student 

can mentally mark his vision in the information hyper-space of domain knowledge. 

Ontology design also may be used as an assessment procedure [3]. 

Students come to the university after they have successfully passed their exams. 

Nowadays most of the exams have а form of quizzes. To pass the exam students don’t 

have to show deep knowledge of a subject. It is enough to learn by heart how to 

answer most of questions correctly. It is possible even to guess the right answer. So 

using the quizzes doesn’t have objective results. 

Using ontology-based approach to the student assessment hasn't such 

disadvantages. It clearly shows the understanding of the subject. However it is 

impossible to guarantee impartial marks. So the idea is to use the ontologies as the 

assessment tool rather to understand the level of incoming students and to observe 

their improvements after a course. 
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2 Using Ontologies as an Assessment Tool 

At the beginning of the course all students create their own ontologies of the 

domain in a way how they understand it at the moment. They receive an easy 

algorithm how to do it: 

 write down a list of the terms of the domain; 

 combine the terms into groups and name this groups; 

 create an hierarchical structure using groups and their names from previous step; 

 check the created structure, add, delete or correct some items if needed. 

Fortunately the students easily catch the idea how to create the ontology so 

explanation doesn’t take much time. From student’s ontologies the lecturer can see 

where gaps in their knowledge are so the course content can be adjusted to the 

particular group. 

During the course the students receive a lot of new knowledge and their domain 

ontologies are restructured and enriched. A lecturer can illustrate the course material 

by own ontologies. It helps to understand the lecturer’s view on the subject. But it is 

not necessary requirement for using onotologies as an assessment tool. 

After the course the students are asked to organize a list of predefined terms into 

ontology structure. The list is incomplete so they have to add missing concepts. The 

result ontology shows their understanding of the subject and how the knowledge of 

every student was expanded during the course. 

3 The Ontology-based Assessment in practice 

The described approach has been tested during the first part of the Information and 

communication technologies course. Before the beginning of the course students are 

asked to draw the ontology of the concept a Personal computer. In the Figure 1 the 

example of built “ontology” is shown. Obviously it is incomplete and ill-structured. 
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Fig. 1. The example of ontology built before the course 

The ontology built after the course is presented in the Figures 2. It still has a lot of 

mistakes. But the terms related to the Personal computer concept have already 

divided into two groups: software and hardware. This ontology provides the lecturer 

information which areas need more attention. For example, the student who created 

this ontology needs more knowledge about the software. 
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Fig. 2. The ontology built by the same student after the first part of the course 

4 Discussion 

This described approach of assessment can be applied to a wide range of taught 

courses. Ontology design may be used as an assessment procedure for expressive as 

opposed to exploratory learning. For both formative and summarizing assessment 

purposes, students can clearly indicate the extent as well as the nature of their 

knowledge and understanding through creating ontology and explaining the involved 

processes. 
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