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Abstract

In the university educational system, students, depending on their different
conditions, need guidance to choose the best courses and the best curriculum
during a semester. Lack of sufficient information about class hours, exam
interactions, prerequisites for each course, variety of instructors and other
conditions may lead to a wrong choice and confusion of students. In this
research, an expert system is introduced that aims to guide a master student in
Information Technology Management during course selection. This expert
system, which is written in MATLAB software, by receiving the necessary
information about the student's academic conditions and the courses passed
and taking advantage of the expert's opinion, completes the database of IF-
THEN Rules and allows the student to choose suitable courses. As a human
expert, the system provides intellectual assistance. The proposed system was
evaluated using Mamdani's fuzzy inference method and determining several
design indicators, and then its accuracy was evaluated with experimental data,
and the obtained results indicated that the system was desirable.

Keywords: Expert system, fuzzy logic, student course selection, university
systems, Iran.

Introduction

Acrtificial intelligence and expert systems are old and frequent applications in
information systems (Fernandes, 2021). Rule-based expert systems seek to
mimic expert's behavior and are designed to make the skills of expert people
available to non-experts (Dunstan, 2008). These programs simulate the pattern
of human thinking and practice and bring the performance of expert systems
closer to that of humans or experts (Noori et al., 2010).

In the educational system of a university, students may need guidance to
choose the best courses and the best curriculum during a semester, in order to
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choose the courses, continue their studies and choose their future field of
work, depending on their specific circumstances. Adequate information about
class hours, exam interactions, prerequisites for each course, variety of
teachers, and other conditions can lead to a wrong choice and confusion for
students. University experts and professors provide students with experience
in the above issues and related rules and regulations, some of which are
structured and available in the form of educational rules, and others are aspects
of experience. And is unstructured (Yaghini, 2008), (Pursaleh and Dirhami,
2018). The purpose of this research is to model this knowledge in the form of
an expert system that can recommend the best course registration to students
so that rules and regulations and experiences together can determine the
successful course registration. Experts and faculty may not always be
available, while students can always access an expert system on campus or at
home. This system allows students to perform better on campus. Therefore,
the quality of graduates will have a positive and direct impact on the
development of the country, because in the long run, these graduates will
eventually become key players in managing the country's affairs in all
economic sectors (Goni, Gumpy, & Zira, 2018). Therefore, the purpose is to
provide a knowledge-based expert system to guide students to choose the best
option in the course registration and curriculum during a semester. Expert
systems can be one of the best solutions to solve the problem that it has an
imperfect structure and there is no precise and specific algorithm for it and on
the other hand it is not easily solved by conventional methods (Azlan et al.,
2017).

In the following, we will examine the issue of course registration and
possible solutions in previous research in the second part. The third section
contains the proposed method, which is described in detail. We determine the
influential variables and extract the rules and model them. In this section, the
introduction of input and output variables, membership functions of variables
and the rule database are stated. Using expert systems, the software for
selecting the university unit is designed and a sample of the software
environment is provided at the user level. It becomes.

Methodology

The method of the present research is applied development from the point of
view of purpose and is analytical-descriptive in terms of data. Also, the
strategy used in research design has been a case study. The chosen field is for
the study of Master of Information Technology Management. To design the
fuzzy expert system (FIS) of the present study, MATLAB software was used
and its graphical user interface and fuzzy logic toolbox were used. Knowledge
related to determining the inputs and outputs of the system as well as the rules
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of inference from the research literature and through library study and
interviews with experts and educational experts of the university has been
obtained. The fuzzy inference of this system is based on the Mamdani method
(operator min on the front and max on the whole rules).

It should be noted that since the field of information technology
management is an interdisciplinary field and students with different
backgrounds and from different fields enter it, there has always been the
challenge of recognizing its courses, so this field has been chosen.

Findings

This system has been used by 20 students of IT management to select the unit
and they have been asked about the satisfaction of the result, ease of use and
speed of answering the question, the results show that 84% of them are
satisfied with the result, 73 Percentage found the system easy to use, and 88
percent said they answered their questions quickly.

Increasing the appropriateness of the lesson increases the likelihood of
taking it. Better scheduling of the weekly program does not necessarily
increase the probability of taking a course, but it also depends on other
conditions, but in general, by improving the schedule to just before half, it
increases the probability of taking a course, and consequently, it decreases to
a little after half. The probability of increasing it again until the end of the
interval increases the probability of taking the course. (Figure 1) Increasing
the need to take a course strongly affects the choice of unit, so that with
increasing it, the probability of obtaining a unit increases sharply. (Figure 2)
As shown in the figure, the easier the course is to take and there is no need to
talk to the instructor to increase capacity or make other changes to it, and the
conditions are suitable for the student, the more the choice of the course is
made. (Figure 3) As expected, with the increase in the need to take the course
and the improvement of its presentation conditions in the system, we are faced
with an increase in its selection when registering the course. (Figure 4) Figure
5 shows the effect of increasing the improvement of the appropriate condition
of the course unit in increasing the selection of that unit. Here, Figure 6 shows
that with the increase in the availability of the course and the facilitation of its
presentation in the system, the selection of this unit has increased.
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Discussion

One of the effective and useful factors in the success of undergraduate students
is the selection of the correct unit of information technology management at
the beginning of the semester according to the ability and position of the
student. In this research, a fuzzy expert system was presented to solve the
student unit selection problem, in which fuzzy language variables were used
to model the problem. Among the advantages of the system designed in this
research compared to other systems created in previous works, its fuzzyness,
writing in MATLAB language and classification of variables affecting the
selection of student units in different categories, considering experiences and
paying attention to quality factors are effective. In general, this system has all
the effective aspects in unit selection, including prerequisites, grade point
average, time of courses, conditions of its presentation in the system,
prioritization of courses, determination of all possible and obtainable
programs that do not have time interference, etc. And suggests to the student
whether to take the relevant course or not. Our goal was to design a dynamic
system tailored to the student's situation. The accuracy of the proposed system
is evaluated by experimental data and the results indicate that the system is
desirable.

Some of the things that can be done in the future to increase the accuracy
and improve the performance of the field selection system are: obtaining
knowledge from more experts from different regions of the country, providing
the reason for the offer to the user, web base system, fuzzy dazzle system
design to determine The second to fourth priorities, the addition of user
experiences to it, and also the possibility of connecting this system with the
faculty education system can be researched.
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13. Appropriate Course

14. Not Good

15. Good

16. Very Good

17. Necessity of Obtaining
18. Low

19. Medium

20. High

21. Time

22. Bad Weekly Schedule
23. Good Weekly Schedule
24, Fantastic Weekly Schedule
25. Availability
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26. Hard Available
27. Easy Available
28. Selecting Unit
29. Low

30. Medium

31. High
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A Rule AC N T A Rule AC N T A Rule AC N T A
HA ] NG LN BWS HA K NG LN GWS HA K NG LN FWS HA
HA ¥ G LN BWS HA R G LN GWS HA ¥ G LN FWS HA
HA ¥ VG LN BWS HA vy VG LN GWS HA N VG LN FWS HA
HA ¥ NG MN BWS HA ¥ NG MN GWS HA vy NG MN FWS HA
HA 5 G MN BWS HA ¥ G MN GWS HA ¥ G MN FWS HA
HA 7 VG MN BWS HA Vo VG MN GWS HA ¥¥ VG MN FWS HA
HA v NG HN BWS HA Ve NG HN GWS HA i NG HN FWS HA
HA A G HN BWS HA K G HN GWS HA e G HN FWS HA
HA g VG HN BWS HA YA VG HN GWS HA v VG HN FWS HA
Rule AC N T A Rule AC N T A Rule AC N T A
) NG LN BWS HA Ve NG LN GWS HA V4 NG LN FWS HA
Y G LN BWS HA ' G LN GWS HA v G LN FWS HA
v VG LN BWS HA ‘Y VG LN GWS HA " VG LN FWS HA
¥ NG MN BWS HA v NG MN GWS HA vy NG MN FWS HA
8 G MN BWS HA V¥ G MN GWS HA Yy G MN FWS HA
4 VG MN BWS HA Vo VG MN GWS HA v¥ VG MN FWS HA
v NG HN BWS HA V? NG HN GWS HA i NG HN FWS HA
A G HN BWS HA ‘v G HN GWS HA ve G HN FWS HA
q VG HN BWS HA YA VG HN GWS HA YV VG HN FWS HA
Rule AC N T A Rule AC N T A Rule AC N T A
YA NG LN BWS EA rv NG LN GWS EA A4 NG LN FWS EA
AR G LN BWS EA YA G LN GWS EA fv G LN FWS EA
Y. VG LN BWS EA va VG LN GWS EA FA VG LN FWS EA
") NG MN BWS EA ¥f. NG MN GWS EA ¥ NG MN FWS EA
vy G MN BWS EA M G MN GWS EA ) G MN FWS EA
vy VG MN BWS EA \Al VG MN GWS EA o) VG MN FWS EA
vy NG HN BWS EA fr NG HN GWS EA oY NG HN FWS EA
v G HN BWS EA \AS G HN GWS EA oy G HN FWS EA
ve VG HN BWS EA fo VG HN GWS EA of VG HN FWS EA
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32. If (appropriate-course is NG) and (time is BWS) and (necessity-of-obtaining is LN) and
(availability is HA) then (selecting-unit is L).
33. If (appropriate-course is G) and (time is FWS) and (necessity-of-obtaining is LN) and
(availability is EA) then (selecting-unit is M).
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34. View Surface
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