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I.  INTRODUCTION 

Every semester, students fill out a questionnaire 
whose purpose is to find the student’s opinion of 
teaching, or SOT. The SOT form is composed of 
several questions regarding the course, the instructor, 
the class environment, etc.  This paper asks the 
question – “Is there a way to combine their inputs into 
a final, overall opinion of teaching?” The paper 
discusses a possible way to combine student’s inputs 
on a student’s SOT into an overall result using fuzzy 
logic to create a defuzzified result that simulates a 
curbed score on a test. 

Fuzzy logic is an approach to computing based on 
"degrees of truth" rather than the traditional "true or 
false" (1 or 0) Boolean logic. During the recent years, 
fuzzy control has emerged as one of the most active 
and fruitful areas for research in the applications of 
fuzzy set theory, especially in the realm of industrial 
processes, which do not lend themselves to be 
controlled by conventional methods because of a lack 
of quantitative data regarding the input-output relations 
[1]. Fuzzy logic has demonstrated to be effective in 
many different practical applications, from linguistics 
[2], storage [3], nuclear reactor controls [4], and to 
even in legal interpretation [5]. Since students' 
opinions of teaching are subjective experiences, it is 
difficult to accumulate them into a single scalar value 
that accurately reflects the total of their opinions.  This 
project explores the use of fuzzy logic in order to 
measure the students’ opinions and combine them into 
a more truthful value, or figure of merit, that accurately 
reflects a teacher's rating. 

This project provides an alternative method to 
answer the classic question of how to rate a course 
based on aspects such as professor, course topics, 
and classroom. This fuzzy method is compared to the 
traditional statistical based methods, which typically 

rely on averages or weighted averages.  In short, this 
project takes a new approach to finding out what 
matters to students regarding learning in the 
classroom by employing fuzzy logic rather than 
traditional methods. 

In the following sections, we review the related 
work on using fuzzy logic in evaluations inside 
universities. This paper describes the approach and 
implementation used to combine students’ SOT into a 
final defuzzified result. Finally, this paper shows the 
results and provides ideas for future areas of research. 

II. BACKGROUND 

This project is about using fuzzy logic to evaluate 
how students feel about courses taught at a university. 
There are previous attempts at using fuzzy logic in 
various evaluations. For example, an attempt has been 
made to evaluate students’ performances with fuzzy 
logic based on three characteristics with three different 
exams [6]. Similarly, students’ performances are also 
evaluated with three parameters using fuzzy logic [7]. 
Furthermore, five parameters are fuzzified into a fuzzy 
inference system for the student performance 
evaluation method [8][9]. Finally, fuzzy logic is used to 
analyze client satisfaction surveys due to the 
inherently imprecise nature of data from these surveys 
[10][11]. 

 These examples of using fuzzy logic in evaluations 
do not address our basic dilemma of combining 
student answers on a SOT into a final, overall, score or 
figure of merit. There are no papers that address this 
specific problem. Also, the current SOT’s here at 
Southeastern Louisiana University do not have 
building ratings and course ratings. Furthermore, using 
fuzzy logic with fuzzy rules and sets can allow for a 
more intuitive approach to creating an overall “curbed” 
score better than a simple weighted average of results. 
Fuzzy logic itself is often used with imprecise things, 
such as surveys asking questions like how friendly an 
instructor is. 

III. IMPLEMENTATION 

This project implements the solution using the 
programming language Python. It uses a fuzzy logic 
library in Python named SciKit Fuzzy. For each 
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questionnaire, this system has the same calculations 
being used to compute the rounded score, with the last 
question being weighed less heavily than the other 
four variables.  

There are five antecedents, or inputs, into the fuzzy 
logic system. Since the purpose of the program is to 
reuse it for multiple surveys, this system simply names 
these variables “antecedent1”, “antecedent2”, 
“antecedent3”, “antecedent4”, and “antecedent5”. The 
consequent to the system is one variable named 
“overall_rating.” Every input antecedent has the same 
range on the X-axis: 0 to 10. The consequent has a 
range from 2 to 14 on the X-axis. This is implemented 
in Python as shown in Fig. 1. 

 

 

 

 

 

Fig. 1. Python implementation of antecedent and 
consequent intervals 

Each input antecedent is composed of the same 
three fuzzy sets: “poor”, “average”, and “good” shown 
in Fig. 2. The consequent is composed of the fuzzy 
sets called “low”, “medium”, and “high” shown in Fig. 3. 
Each variable has the same membership functions for 
each fuzzy set, a triangle curve with a straight line 
running between coordinates (0, 0), (0, 1), and (5, 0) 
for “poor”, (0, 0), (5, 1), and (10, 0) for “average”, and 
(5, 0), (10, 1), and (10, 0) for “good.” The membership 
functions for the output variable are a trapezoid 
composed of straight lines running between 
coordinates (2, 0), (2, 1), (6, 1), and (7, 0) for “low”, a 
triangle composes of straight lines running between 
coordinates (2, 0), (7, 1), and (12, 0) for “medium,” and 
a trapezoid composes of straight lines between 
coordinates (7, 0), (8, 1), (12, 1), and (13, 0) for “high.” 
This is implemented in Python as shown in Fig. 4.  

To visualize this, consider the following pictures 
shown in Fig. 2. This is a picture of the first 
antecedent, but every antecedent has membership 
functions identical to each other. 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Graph of antecedent membership functions 

Next, consider the graph of the overall_rating 
consequent shown in Fig. 3.   

 

Fig. 3. Graph of consequent membership function 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Python implementation of membership functions. 

Essential to any fuzzy logic system is its fuzzy 
rules. The fuzzy rules in this system are thus:  

 

 

 

 

 

 

 

 

 

The “with .50” fragment means this rule is weighed 
half as much as it would be if that phrase is not there. 

# define membership functions for antecedents and consequent 
antecedent1['poor'] = fuzz.trimf(antecedent1.universe, [0, 0, 5]) 

antecedent1['average'] = fuzz.trimf(antecedent1.universe, [0, 5, 10]) 

antecedent1['good'] = fuzz.trimf(antecedent1.universe, [5, 10, 10]) 

 

antecedent2['poor'] = fuzz.trimf(antecedent2.universe, [0, 0, 5]) 

antecedent2['average'] = fuzz.trimf(antecedent2.universe, [0, 5, 10]) 

antecedent2['good'] = fuzz.trimf(antecedent2.universe, [5, 10, 10]) 

 

antecedent3['poor'] = fuzz.trimf(antecedent3.universe, [0, 0, 5]) 

antecedent3['average'] = fuzz.trimf(antecedent3.universe, [0, 5, 10]) 

antecedent3['good'] = fuzz.trimf(antecedent3.universe, [5, 10, 10]) 

 

antecedent4['poor'] = fuzz.trimf(antecedent4.universe, [0, 0, 5]) 

antecedent4['average'] = fuzz.trimf(antecedent4.universe, [0, 5, 10]) 

antecedent4['good'] = fuzz.trimf(antecedent4.universe, [5, 10, 10]) 

 

antecedent5['poor'] = fuzz.trimf(antecedent5.universe, [0, 0, 5]) 

antecedent5['average'] = fuzz.trimf(antecedent5.universe, [0, 5, 10]) 

antecedent5['good'] = fuzz.trimf(antecedent5.universe, [5, 10, 10]) 

 

overall_rating['low'] = fuzz.trapmf(overall_rating.universe, [2, 2, 6, 7]) 

overall_rating['medium'] = fuzz.trimf(overall_rating.universe, [2, 7, 12]) 

overall_rating['high'] = fuzz.trapmf(overall_rating.universe, [7, 8, 12, 12]) 

# define intervals for the antecedents and consequent 

antecedent1 = ctrl.Antecedent(np.arange(0, 11, 1), 'antecedent1') 

antecedent3 = ctrl.Antecedent(np.arange(0, 11, 1), 'antecedent3') 

antecedent2 = ctrl.Antecedent(np.arange(0, 11, 1), 'antecedent2') 

antecedent4 = ctrl.Antecedent(np.arange(0, 11, 1), 'antecedent4') 

antecedent5 = ctrl.Antecedent(np.arange(0, 11, 1), 'antecedent5') 

overall_rating = ctrl.Consequent(np.arange(2, 15, 1), 'overall_rating') 

1. If antecedent1 is “poor”, then overall_rating is “low.”   
2. If antecedent2 is “poor”, then overall_rating is “low.” 
3. If antecedent3 is “poor”, then overall_rating is “low.” 
4. If antecedent4 is “poor”, then overall_rating is “low.” 
5. If antecedent5 is “poor”, then overall_rating is “low” with .50. 
6. If antecedent1 is “average”, then overall_rating is “medium.” 
7. If antecedent2 is “average”, then overall_rating is “medium.” 
8. If antecedent3 is “average”, then overall_rating is “medium.” 
9. If antecedent4 is “average”, then overall_rating is “medium.” 
10. If antecedent5 is “average”, then overall_rating is “medium” with .50. 
11. If antecedent1 is “good”, then overall_rating is “high.” 
12. If antecedent2 is “good”, then overall_rating is “high.” 
13. If antecedent3 is “good”, then overall_rating is “high.” 
14. If antecedent4 is “good”, then overall_rating is “high.” 
15. If antecedent5 is “good”, then overall_rating is “high” with .50. 
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These rules are implemented in Python as shown in 
Fig. 5. 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Python implementation of fuzzy rules. 

After the user submits a form, the fuzzy calculator 
gets all five of the user’s answers and relates them to 
each antecedent in the fuzzy control system. The 
degree of membership for each fuzzy set for each 
antecedent is calculated. The fuzzy rules are applied 
to determine the consequent to be defuzzified. The 
consequence is defuzzified using the “Center of 
Gravity” defuzzification method. 

An example is presented. Suppose the user 
chooses the following values for each antecedent: 8 
for antecedent1, 3 for antecedent2, 10 for antecedent 
3, 9 for antecedent4, 1 for antecedent5. These values 
are correlated to values of membership for all three 
fuzzy sets in every antecedent. The membership 
values in each fuzzy rule for these inputs are given in 
Table 1.  

 

TABLE 1. FUZZY RULES AND MEMBERSHIP VALUES IN OUR 

EXAMPLE. 

Rule Membership Value 

1 0.0 

2 0.4 

3 0.4 

4 0.4 

5 0.4 

6 0.4 

7 0.6 

8 0.6 

9 0.6 

10 0.6 

11 0.6 

12 0.6 

13 1.0 

14 1.0 

15 1.0 

The final values from the fuzzy rules are used to 
determine the graphical output for the consequent’s 
overall_output. The final defuzzified result is calculated 
by finding the center of gravity of the graph generated 
by the fuzzy rules. This graph and its defuzzified 

output are represented by the vertical black line 
displayed in Fig. 6. 

 

Fig. 6. Graph of the overall_output with the defuzzified 
result. 

The defuzzified result is approximately 8.21. We 
then multiply by 10 and apply a percentage sign to 
make the answer 82.1%. This represents the final 
score for this professor, class, or building. Although 
this is not what is actually happening, this result can be 
thought of as a curbed score for this survey.   

This graphical user interface of a webpage can be 
used by an actual university shown in Fig. 7. As with 
similar designs for web pages, a simple Cascading 
Style Sheets (CSS) is implemented with a 
straightforward layout.  A variant from similar systems 
uses a direct slider versus radio circles for the 
selection.  

 

 

Fig. 7. The base layout of the webpage 

On the results page, we display the fuzzy logic 
graphs to illustrate why the logic generates its output 
as shown in Fig. 8. For the result, we show both the 

rule1 = ctrl.Rule(antecedent1['poor'], overall_rating['low']) 

rule2 = ctrl.Rule(antecedent2['poor'], overall_rating['low']) 

rule3 = ctrl.Rule(antecedent3['poor'], overall_rating['low']) 

rule4 = ctrl.Rule(antecedent4['poor'], overall_rating['low']) 

rule5 = ctrl.Rule(antecedent5['poor'], overall_rating['low'] % .50) 

 

rule6 = ctrl.Rule(antecedent1['average'], overall_rating['medium']) 

rule7 = ctrl.Rule(antecedent2['average'], overall_rating['medium']) 

rule8 = ctrl.Rule(antecedent3['average'], overall_rating['medium']) 

rule9 = ctrl.Rule(antecedent4['average'], overall_rating['medium']) 

rule10 = ctrl.Rule(antecedent5['average'], overall_rating['medium'] % .50) 

 

rule11 = ctrl.Rule(antecedent1['good'], overall_rating['high']) 

rule12 = ctrl.Rule(antecedent2['good'], overall_rating['high']) 

rule13 = ctrl.Rule(antecedent3['good'], overall_rating['high']) 

rule14 = ctrl.Rule(antecedent4['good'], overall_rating['high']) 

rule15 = ctrl.Rule(antecedent5['good'], overall_rating['high'] % .50) 
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graph and the actual output as given by the fuzzy 
calculator. 

 

Fig. 8. The results of input from the webpage. 

IV. DISCUSSION 

This project is designed to relay information about 
learning to the reader, where we can compare our 
work to what is the standard. In our case, this would be 
a survey called “student opinion of teaching” or SOT. 
Since the SOT is a normal survey in which students 
usually rate a learning environment from 1 to 10, we 
test the results by comparing our solution to an 
expected result from an average survey. Our method 
produces results that are comparable with traditional 
methods. However, there are some extreme cases in 
which a given survey is different from what we will 
expect to see from an average survey. Even though 
we use a survey to compare all our results, there is 
more information to be gained from using our program.  

Using fuzzy logic, we are able to give results that 
are more than just pure numbers. The results that are 
produced from our survey are accompanied by a 
relation to descriptive words such as bad, average, 
and good. For example, a score of 100 will be in the 
good rating and overall, we will rate this as “good”. 
However, a rating of 80 would be on the good side and 
on the average part of the graph making the rating 
“above average.” With these numerical ratings 
accompanied with an English descriptor, the person 
evaluating the performance of the learning 
environment has a much clearer picture. 

What is interesting about our approach versus a 
weighted average of the results is our approach 
handles ambiguous information. We take advantage of 
this information that many students will offer slightly 
different answers to, but only in combination with the 
other answers. For example, it is very easy for a room 
to be aesthetically “average”, but difficult to be “good” 
or “bad”.  On top of that, this particular result only really 
matters if the other results are either “good” or “bad” 
and tends to be irrelevant to most students when the 
other factors are average because most students are 
largely indifferent to room aesthetics. Using the fuzzy 

logic approach to solve the SOT problem, we can 
effectively curve factors dependently on one another 
versus independently as in a weighted average. 

V. CONCLUSION 

In conclusion, this project solution demonstrates fuzzy 

logic could reasonably be used to assist university leaders 

in their goal to provide quality education, specifically in 

their evaluations of university faculties, courses, and 

facilities. In the future, we plan to implement other features, 

such as a full complete database to store permanent results 

from different users.   
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