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Abstract

The advancement of information technology has been maximally utilized in the world of education, especially in the learning process.
One form is e-learning. In its development, e-learning has several problems when faced with the background and needs of students who
take part in learning. These differences affect the effectiveness of learning because not all students have the same learning style. To over-
come these problems, researchers tried to use fuzzy logic methods. Fuzzy logic is chosen to answer the uncertainty that occurs in learning
subjective student characters. Therefore, the study was conducted on one e-learning website called sasmoko.com. The e-learning website
is a research method course where students from various backgrounds and needs are used. In this study a model was proposed in as-

sessing student characters on the sasmoko.com website.
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1. Introduction

The advancement of information technology has been maximally
utilized in the world of education, especially in the learning pro-
cess. One form is e-learning. E-learning involves computers and
networks that are activated to transfer skills and knowledge [1].
Therefore, e-learning offers convenience to the domain of
knowledge and learning processes where and whenever by its
users [2]. With the offer, Sasmoko applied the e-learning method
in the course he taught namely the research method. He built an
application called sasmoko.com. Sasmoko.com was built in 2014,
can be accessed by lecturers and students who take research meth-
od courses [3].

Students who follow sasmoko.com have different backgrounds,
abilities and needs. Therefore, e-learning systems and applications
must offer dynamic adaptation for each student. Adaptation is
done through a student model. The student model is a core com-
ponent in intelligent or adaptive guidance systems that are respon-
sible for identifying and reasoning the level of student knowledge,
misconceptions, abilities, preferences and needs. However, student
modeling in many cases is related to uncertainty [4]. These prob-
lems are based on human subjectivity and conceptualization, one
approach that might be fuzzy logic. Fuzzy logic is chosen to an-
swer the uncertainty that occurs in learning subjective student
characters. With the fuzzy logic approach students are expected to
be independent in determining the progress of learning and finding
a way out to overcome learning difficulties. In addition, students
can be independent without doing face-to-face learning with this
educational technology.

Therefore, this research was conducted so that the Sasmoko.com
website can be one of the e-learning applications that understand
the differences in backgrounds, abilities and needs. The research
method used is fuzzy logic which is part of artificial intelligence.
This study is about a framework in assessing student characters on
the Sasmoko.com website using fuzzy logic that can predict the
character of students in attending lectures using the Sasmoko.com
application.

2. Literature Review

2.1. Sasmoko.Com

The Sasmoko.com is a website built in 2014 initiated by Sasmoko,
one of the Professors owned by Bina Nusantara University, Indo-
nesia. Sasmoko.com site is used to conduct the learning process
Research Methodology course. Site address: http://sasmoko.com.
This app was built using HTML 5 for web display and MySQL for
database. Applications can be accessed by administrators, faculty,
students and guests. Sasmoko.com has several menus, among
others: 1) Home: page to display the latest news and photos dis-
played in the slide bar; 2) E-learning: pages for teaching research
methodology with multiple sub menus; 3) References: page to
display a list of reference links related to lectures; 4) Data: page to
display data; 5) Profile: page to display user profile and user can
edit profile and change password; 6) Log In: page to display user
login page consisting of username and password form; 7) Log
Out: the page to process out of the system network on sasmo-
ko.com site [1].
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2.2. E-Learning

The development of Internet technology led to the many choices
of approaches to learning methods on education [5], one of which
is called e-learning. E-learning is a network-based learning model
using internet or intranet and its implementation is supported by
technologies such as telephone, audio, videotape, satellite trans-
mission or computer peripheral [6]. According to the European
Commission, e-learning is a method of learning based on Internet
and multimedia technologies to improve the quality of teaching
through the provision of access to educational resources and ser-
vices and enable remote evaluation, information exchange and
collaboration between students and lecturers [7]. In addition, E-
learning is learning that is structured with the aim of using an
electronic or computer system so that it be able to support the
learning process [8], the process of distance learning by combin-
ing principles in the learning process with technology [9], and
learning systems that are used as a means for teaching and learn-
ing carried out without having to face to face directly between the
teacher and students [10].

E-Learning has characteristics including: E-learning is networked,
which makes it able to improve quickly, store or re-create, distrib-
ute, and share learning and information. E-learning characteristics
include: utilizing electronic technology services, utilizing comput-
er excellence, using independent teaching materials and then stor-
ing them on a computer, so that they can be accessed by lecturers
and students anytime and anywhere, and utilizing learning sched-
ules, curriculum, learning progress, and matters relating to the
administration of education can be viewed at any time on the
computer [11].

2.3. Artificial Intelligence

Artificial technology that simulates human intelligence, namely
how to define and try to solve problems using a computer by imi-
tating how humans solve quickly. The branches of artificial intel-
ligence are: expert systems, artificial neural networks, fuzzy logic,
genetic algorithms, case-based reasoning, intelligent software
agents, data mining, language technology. In this study will use
fuzzy logic because it allows membership values between 0 and 1,
gray level and black and white, and in linguistic form, uncertain
concepts such as "little”, "decent”, and "very". He deals with fuzzy
sets and probability theory [2].

2.3.1. Fuzzy Logic

Fuzzy logic was introduced by Zadeh to encounter imprecision
and uncertainty [12]. It deals with reasoning that is approximate
rather than fixed and exact. It is a precise logic of imprecision and
approximate reasoning [13]. In other words, fuzzy logic able to
reason and make rational decisions in circumstances of impreci-
sion, uncertainty, human subjectivity, incomplete information and
deficient computations [14]. The basic element of the fuzzy logic
theory is the fuzzy set. A fuzzy set describes a characteristic,
thing, fact or state. The ability of fuzzy logic to handle the uncer-
tainty, imprecise and incomplete data, and information that is
characterized by human subjectivity makes it useful in many hu-
man-centric fields [15]. Fuzzy Logic has categorizes the applica-
tions in: approximation; clustering; control; databases; decision
making; embedded agents; health care; hidden Markov models;
neural networks; noise cancellation; pattern classification; quality
control; spatial query; wireless communications [16].

In addition, fuzzy set theory has been applied in education and
educational systems. For the fuzzy logic the fuzzy knowledge state
definer (FuzKSD) module of a web-based educational application
for individualized instruction on the domain of programming lan-
guages were built. FuzKSD is the basis for providing personalized
tutoring to each learner, identifying and updating the student’s
knowledge level. However, the module’s ability to recognize the

user’s changeable states (like the knowledge level) and the exist-
ing dependences among the elements (like concepts, preferences,
events) makes this particular module a novel generic tool for adap-
tive processes concerning user modeling [17, 18].

As for similar research, among others, research on the rule-based
fuzzy logic for the automatic learning process in an e-learning
environment that discusses [2], an adaptive fuzzy logic based sys-
tem for improved knowledge delivery within intelligent e-learning
platforms?, study the demand for computer programming profes-
sionals has enlarged speedily [19], as a nearly global language,
English as a Foreign Language (EFL) programs are essential for
people wishing to learn English [20], the e-learners™ excellence
can be improved by recommending suitable e-contents available in
e-learning servers that are based on investigating their learning
styles [21], this paper considers the adaptive fuzzy robust control
problem for a class of single-input and single-output (SISO) sto-
chastic nonlinear systems in strict feedback form, Fuzzy Cognitive
Maps (FCM) have found favor in a variety of theoretical and ap-
plied contexts that span the hard and soft sciences [22], an adap-
tive fuzzy output feedback control approach with prescribed per-
formance is proposed for a class of uncertain nonlinear strict-
feedback systems with unmeasured situation [23].

3. Research Methodology

The research method used is the study of literature review and
modeling. The literature study was conducted on the concept of e-
learning, artificial intelligence and fuzzy logic, and various studies
on artificial intelligence model in e-learning that have been done
by previous researchers. The information obtained is the methods
used in compiling the model of artificial intelligence on e-learning,
fuzzy logic on e-learning and relevant information. Based on these
data, a model whose criteria are taken from existing methods. The
expected results are the design of the artificial intelligence model
on e-learning with the sasmoko.com case study.

4. Proposed System

The proposed system is derived from the incorporation of the
Fuzzy Knowledge System Definer (FUKSD) and Fuzzy Logic
System (FLS) methods because the researcher can find out about
the basis for providing personalized tutoring to each learner, iden-
tifying and updating the student's knowledge level found in
FuKSD and learn the user preferred knowledge to generate a per-
sonalized learning environment obtained in Fuzzy Logic System.
The proposed system proposed as follows:
a. Fuzzy Logic for Knowledge Representation
Knowledge domain representation contains knowledge or be-
havior that represents expertise in a field that is taught. This
domain is the basis for the representation of learner knowledge,
which is usually done as part of the knowledge domain.
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Fig. 1: Rule based FuzKPBE process®.
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content level, the domain model of the system must be suffi-
cient to form the conclusions and relationships of domain enti-
ties with the mental domain of human expertise. This technique
makes the learning needs of students more easily met with a va-
riety of educational materials accordingly.
. Domain Knowledge Representation using Fuzzy

The concept of a domain is a learning material as a guide that
represents the relationship between the concepts of learning ma-
terials. The relationship between the concepts of instructional
materials illustrates the sequence of domain concepts to be con-
veyed and the structure of learning materials, as the dependence
of knowledge. Specifically, there are three types of relationships
between concepts: "precede" which states the order in which
each domain concept of instructional material should be taught.
A domain concept is influenced by the level of knowledge of
the concept of the related domain. In other words, they describe

the "impact strength™ of the domain concept on related concepts.

Certain numbers are only positive [24].
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Fig. 2: Concept similarity in domain in sasmoko.com.

c. Domain of the Research Metodology
This model is used for courses. Research methodology where
students have their own uniqueness in understanding and com-
pleting research concepts. The method used to solve problems
in the lesson also varies depending on student habits. For exam-
ple, the sequence of conducting research, the method used in the
study up to the way students conduct experiments on research.

. Fuzzy Logic for automatically learning Process of a Student
The rule-based fuzzy logic system is used to model the cogni-
tive state of learners in studying the research methodology. This
system automatically forms the learning model so that it can
present the process done by the students. The operation of FLSs
is based on rules. The rule is expressed as a collection of IF-
THEN statements. The rule-based fuzzy logic module is re-
sponsible for identifying and updating the student's knowledge
level of all concepts from the knowledge domain [25]. The
mechanism used to identify the characteristics of learners,
through several stages below:

a. Capturing and analyzing the input and the output data
Capturing and analyzing input and output data Initially,
our system collects and captures student data through as-
sessing the requirements for the delivery of student
knowledge in addition to their characteristics in an online
learning environment. At this stage the System will create
and study the needs of descriptive models and characteris-

tics of students' knowledge delivery; this is achieved
through the data collected so to generate a set of multi-
input data pairs and outputs.

After the collection of inputs and outputs then the data is
collected and categorized through the relevant fuzzy mem-
bership function. This stage gives the quantification of raw
input and output values then converts them into linguistic
labels, for example very low. / low and high / very high.
This is achieved through the design of membership func-
tions for input and output.

b.  Fuzzy Rule Extraction

Known rules are collected through a membership function
then combined with input / output data to determine stu-
dent behaviour. The method in this system will learn the
rules of the data based on the developed and expanded ver-
sion of the Mendal-Wang approach [26, 27]. This is recog-
nized as a one-pass approach centered on collecting fuzzy
rules from a group of data being examined. The ‘anteced-
ent and consequent fuzzy' rule divides the output space and
input into the fuzzy area.

The Customisation of the Knowledge delivery to the

c.
Mater students
ial Test/ Ev_alua Fuzzy rules are taken from student input and output data
Quiz tion allowing the proposed system to identify and study the de-
livery requirements of students' knowledge and character-

istics. Thus, this system is then used to readjust the online
learning environment with special consideration of student
needs. Initially, the system initiates action through moni-
toring student variables, and accordingly impacts the in-
structional online environment with special consideration
for the learning approach of individual student preferences.
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Fig. 3: An overview on the proposed fuzzy logic based systems for im-
proved knowledge delivery within intelligent e-learning platforms (sasmo-
ko.com).

5. Conclusion

The fact that a learner accepts new concepts while being taught, so
that the learner has his or her own ability to understand the materi-
al presented. In these paper fuzzy logics is used to know the char-
acteristics of knowledge and ability of the students in accordance
with the concept of the domain presented. The teaching process
can change a user's knowledge status. Characteristics of
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knowledge and ability will be used to improve the existing process
in e-learning so to produce a supportive learning environment.

6. Future Work

The following research that can be done include: evaluation model
artificial intelligent in e-learning application for sasmoko.com and
perform analysis to prove that the characteristics of students can
be predicted in following the learning on the website sasmo-
ko.com.
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