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Abstract 
Nowadays, monitoring and evaluating quality of learning at university is very important. Low quality of 
learning at university can cause various problems (decrease the number of students, lower level of 
student´s satisfaction, etc.). Universities in the Czech Republic evaluates the quality of education 
through paper or online questionnaires with different number of questions and monitored areas. This 
paper deals with a proposal of a novel approach for evaluating quality of learning using fuzzy expert 
system. Proposed approach for evaluating quality of learning uses questionnaires created in 
cooperation with educational consultant at university. The questionnaires are divided into several parts 
based on the monitored areas. Proposed approach also uses special fuzzy expert system for 
evaluating quality of learning with knowledge bases for each monitored area. Another part of approach 
is visualization of evaluated areas for teacher and manager. 

Keywords: quality of learning, expert system, fuzzy expert system, fuzzy logic, questionnaire, teacher, 
evaluation, university. 

1 INTRODUCTION 
Nowadays, monitoring and evaluating quality of learning at university is very important. Low quality of 
learning at university can cause various problems (decrease the number of students, lower level of 
student´s satisfaction, etc.). Universities in Czech Republic evaluates the quality of education through 
paper or online questionnaires with different number of questions and monitored areas. 

Here are examples of types of evaluation at several universities in Czech Republic: 

− University of Ostrava – evaluation through online questionnaires 
− University of West Bohemia – evaluation through online questionnaires 
− Charles University – evaluation through paper and online questionnaires 

At University of Ostrava the process of evaluation learning quality is realized after each semester.  

Example of questionnaire for a specific course during evaluation process is shown in Figure 1: 

 
Figure 1. Questionnaire for evaluation process at University of Ostrava (source: www.osu.cz). 
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After completion of the evaluation process the results are shown to specific teachers and head of 
department. However, the current evaluation process has these weaknesses: 

• There are only three questions for evaluating all aspects of learning 

• There is no possibility of deeper evaluation of individual aspects of teaching 

• There is no possibility to determine which questions of questionnaire are more or less important 
for final evaluation 

Currently there are few approaches for learning quality evaluation more described in [1], [2], [3]. 

2 METHODOLOGY 
Based on the reasons above we propose fuzzy tool for evaluating quality of learning at university 
using expert system. 

Structure of proposed fuzzy tool is shown in Figure 2: 

 
Figure 2. Structure of proposed fuzzy tool. 
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In next subsections the main parts of proposed fuzzy tool will be described. 

2.1 Definition of areas for evaluation 
In first step, the areas for evaluation will be defined. It is important to correctly define the areas for 
evaluation to get a comprehensive view of the quality of learning at university. Well-defined areas can 
help clarify in which areas the students are most dissatisfied and what they would like to improve in 
learning at university.  

There are a lot of possible areas for evaluation, here are few examples: 

− The level of teachers (quality of learning) 
− The level of lectures 
− The level of practices (tutorials) 
− The level of classrooms (quality of equipment) 
− The level of university portal 
− The level of services at study department 

2.2 Definition of questions and generating questionnaire for students 
Based on defined areas for evaluation, the questions for each area will be defined. For each question 
it is necessary to define understandable question and a list of possible answers. Then, the 
questionnaire for students will be generated.  

2.3 Collecting answers from students 
In this step, the answers from students will be collected and stored in a database. Collected answers 
will be used for evaluation using expert system. 

2.4 Creating the expert system 
Based on defined areas, the knowledge base of expert system will be created. Knowledge base 
consists of IF-THEN rules which are created by expert (educational consultant, head of department).  

The structure of the proposed expert system is shown below. 

Input linguistic variables: 

− A1 – results of questions in area 1 
− A2 – results of questions in area 2 
− A3 – results of questions in area 3 
− A4 – results of questions in area 4 

Output linguistic variable: 

− Level of satisfaction with learning quality 

2.5 Evaluating satisfaction with learning quality 
In this step, the expert system evaluates satisfaction with learning quality based on answers collected 
from students and knowledge base of expert system. 

2.6 Visualization of evaluated results  
Finally, the evaluated results are visualized and shown to the teacher of manager (head of 
department).  

3 RESULTS 
Proposed fuzzy tool was verified on four areas for evaluation satisfaction with learning quality which 
were evaluated by expert system. Verification is more described in the following subsections. 
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3.1 Areas for evaluation and their questions 
Selected areas used for verification are shown below: 

− The level of teachers (quality of learning) 
− The level of lectures 
− The level of practices (tutorials) 
− The level of classrooms (quality of equipment) 

It is important to determine the importance for each area which indicates how important is the area for 
the final evaluation. For the selected areas these importance values were determined: 

− The level of teachers (quality of learning) - high 
− The level of lectures - medium 
− The level of practices (tutorials) – very high 
− The level of classrooms (quality of equipment) – low 

For each area the list of appropriate questions was created. Examples of questions for the first area is 
shown in Table 1.  

Table 1.  Questions for the first area. 

Teachers are well prepared to learn. 

Teachers are able to pass on knowledge to students. 

Teachers have a very good knowledge of the subject. 

Teachers are sufficiently working with each student on the practice. 

3.2 Generating questionnaire for students 
In next step, the questionnaire for students is generated. Questionnaire consists of questions for each 
area of interest (area of evaluation). After filling the questionnaire by students data from questionnaire 
are collected and stored in database for subsequent evaluation. 

For each question in questionnaire there are possible answers based on Likert scale [4]: 

− 1 – strongly agree 
− 2 – agree 
− 3 – neither agree nor disagree 
− 4 – disagree 
− 5 – strongly disagree 

3.3 Evaluating satisfaction with learning quality 
Next, the expert system for evaluating satisfaction with learning quality is created. The creation of the 
knowledge base of the expert system was performed in the LFL Controller. Linguistic Fuzzy Logic 
Controller is more described in [5]. 

IF-THEN rules of knowledge base are created based on results for each area and their importance. 
Examples of IF-THEN rules are shown below: 

IF(EVALUATION OF AREA1 IS VERY HIGH) AND 

(EVALUATION OF AREA2 IS HIGH) AND 

(EVALUATION OF AREA3 IS VERY HIGH) AND 

(EVALUATION OF AREA4 IS MEDIUM) THEN 

(OVERALL SATISFACTION IS VERY HIGH)   
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IF(EVALUATION OF AREA1 IS HIGH) AND 

(EVALUATION OF AREA2 IS MEDIUM) AND 

(EVALUATION OF AREA3 IS VERY HIGH) AND 

(EVALUATION OF AREA4 IS VERY HIGH) THEN 

(OVERALL SATISFACTION IS HIGH)   

3.4 Visualization of evaluated results  
In the last step, evaluated results are visualized and shown to the teacher or manager. For each 
student the overall satisfaction with learning quality is evaluated.  

Evaluated results are shown in Figure 3. 

 
Figure 3. Evaluated results for satisfaction with learning quality. 

4 CONCLUSIONS 
The article proposed fuzzy tool for evaluating learning quality at university. The fuzzy tool uses 
questionnaire generated from defined areas for evaluation and filled by students. For evaluation the 
expert system with knowledge base is proposed. Main parts of the proposed fuzzy tool are described 
and the fuzzy tool is verified and results are presented. 

In future we would like to verify proposed fuzzy tool on other areas and groups of students. 
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