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ABSTRACT

At present all fields have received support from the
sophistication of technology with the rule base concept.
In the world of education which certainly influences the
teaching and learning process and assessment in order to
determine the quality of university graduates. At Raharja
University, learning systems such as integrated learning
(iLearning) have been applied to achieve the objectives of
a learning and that supports the assessment learning
process but learning outcome. Students are given the
opportunity to experience learning by using the iLearning
which is a learning process based on the Ten Pillars of
Information iLearning (TPI) media. However, in previous
learning using iLearning was considered less effective
where the assessment to learning outcome is not based on
applicable rules, or does not have a definite reference in
assessing student assignments. Therefore, in this paper,
the researchers develop a rule based expert system for
supporting assessment of learning outcome in order the
learning system will be more effective and can be used to
assess the quality of each student at University. The expert
system was built using a forward chaining method. The
observation and direct research on the assessment of
student learning outcomes that combine assessment
automatically and manually. The results of the testing
system are expected to be that the expert system in this
research is able to support assessment of learning
outcomes based on ruse based to be able to give results
that are precise, correct and quality.

Key words: Rule base, expert system, forward chaining,
and ilearning.

1. INTRODUCTION

The development of information technology in online
learning must be supported by information that can
support online teaching and learning activities, without
obstacles to getting information students can access data
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independently about information related to college
activities [1]. iLearning Education (iDu) is part of the Ten
Pillars of iLearning that adopts the benefits ofICT,
developed by Raharja University Online based on a
cloud-based Learning Management System (LMS) hosted
by users without the need to install or download software
or applications that are considered to facilitate the campus
community and students in do lectures [2].

Figure 1: Learning Management System Concept

The use of LMS combined with the concept of an expert
system of basic rules with the method of forward
chaining, in addition to helping users or students who can
learn the material interactively, and assisting the
instructor in seeing the progress of user expertise, for this
lecturer can also provide convenience in assessing student
assignments. This is considered to be more interactive
which means that users can apply the knowledge learned
and also get immediate feedback [3].
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In Mahaman [4], the undergone research on an expert
system, are based on rules for conducting integrated pest
management. In the research, he agreed to represent
knowledge in the form of IF-THEN linguistic rules. This
expert system is considered to have provided an
evaluation of the expert system that is still conventional
[4]. As for other studies that discuss expert systems with
forward chaining techniques which are then combined
with rule-based reasoning, it is used as a concept of
combining the diagnosis of pests and diseases in chili [5].

Subsequent research [6], have discussed a web-based
expert system for harvesting wheat in Pakistan. The
Expert System applies rules based on two main classes of
problems with disease and pests. The system gives a very
precise output of results, and is considered to be very
consistent. Based on the description and research that has
been there before, the author makes the application of
expertise that can be used as a student assignment grading
system by applying the chaining rule base forward
chaining method. In this paper discusses the development
of expertise software used on websites to support learning
and assessment of tasks accessed by students and
lecturers.

2. RESEARCH METHOD

To collect data in this study, observation technique is
used that is to go directly to the field to observe and
examine the assessment of an assignment in the
academic sphere, that is online learning through the
media LMS also conducts interview sessions with
relevant speakers to be able to provide an assessment
with the concept of rule base forward chaining [7].

There are previous studies conducted in line with the
Literature Review about the concept between
assessment and technology. In an effort to develop an
assessment system on a LMS using the concept of rule
base forward chaining, the authors conducted a
literature study in this study as one of the applications
of the research method to be carried out [8]. Among
them is identifying gaps and methods that have been
done before, also continuing research that has been
carried out, and to find out others who have the same
specialization and research area in this field [9].

The first research [10]. Explained that the performance
of lecturers was assessed from 4 aspects namely:
carrying out education and teaching, conducting
research, community service, as supporting elements of
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lectures. Further research [11] discussed the
application of a new rule based system that is a system
called extended belief rule based (EBRB). It has the
concept of combining structure learning and parameter
learning or as joint learning to improve the system of
EBRB.

Other research [12] have discussed the influence of the
gamification method which is very significant not only
in terms of students but supporting lecturers also find it
easy to award student test scores which previously
occurred due to inaccuracies due to inaccuracies in the
data used to be more timely and accurate in terms of
data. The other report discussed the use of the rule base
expert system concept using the Rapid Application
Development (RAD) design method with the User
Acceptance Testing technique. With the results that the
rule base system can show indications of illnesses
suffered by children and their solutions with very
precise results [13]. In line with the research cited
earlier, the authors take an outline that a system using a
rule based expert system is able to identify or solve
problems with more precise and accurate solutions. It
is expected that by combining it with the LMS learning
system it can produce good solutions [14].

3. RESULT AND ANALYSIS

Development in an application of expertise should be
made based on expert system components as a basic or
main component that must be present, namely a good user
interface, inference engine, and knowledge base [15].
This expert system architecture was built in part based on
a knowledge base, database, inference engine, users and
experts. The following is an overview of what systems
build expert systems [16].
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Figure 2: General description of expert systems

Calculation of the results with forward chaining consists
of several steps, namely knowledge base, inference
engine, working memory and user interface. Knowledge
base in expert systems is a representation of knowledge
from an expert that needs to be understood, to formulate
and solve problems that are converted into rules so that
they can be understood and processed by the system [17].
Knowledge base contains knowledge in problem solving.
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This knowledge base also contains rules relating to that
knowledge. In this process knowledge is represented as a
knowledge base and the rule base is then coded, collected,
and formed systematically.

There are several ways to represent data into a knowledge
base in the form of attributes, rules, meticulous networks,
frames, and logic. There are two main elements of the
knowledge base, namely fact and special heuristics. Fact,
is a situation (theory) related information, and special
heuristics, or rules, directly use knowledge to solve
certain problems.

In this research, the Rule Based on expert system is rule-
based reasoning, knowledge is represented using rules in
the form of: IF-THEN. This form is used when our model
has some expert knowledge on a particular problem and
the expert can solve these problems about assessment
sequentially. When new knowledge is found that has to be
inputted or edited, then the whole program has to change
and requires a lot of time inference Machines to retrace
program listings. So the creation of an expert system with
several knowledge bases needs to pay attention to how to
store the right storage so that the data table for storing
that knowledge can be well organized for some
knowledge.

The otherside, Inference Engine is determining the
rules/problems of existing assessment with forward
chaining based search methods. Inference is a process
used by expert systems to produce new information from
information that is already known. Rule based expert
systems in this research is the inference process is carried
out in a module called an inference engine. The engine
inference functions are: give questions to the user, add the
answer to working memory (blackboard), add new facts
from a rule (inference results), add the new facts to
working memory, and matching facts to working memory
with rules. In this research, all of the functions are about
the assessment to learning outcome.

Search mechanisms in this way will analyze a particular
problem that is described based on the facts that appear
and then traced to find solutions to answers or
conclusions with the best criteria. This mechanism will
gather the facts that are seen and obtained during the Q &
A process with the user, and the use of rules stored in a
database of rules known as knowledge base, the inference
engine can draw a conclusion and provide a
recommendation or suggestion that the user needs.

In general, the forward reasoning inference (Forward
Chaining) rules will be tested one by one in a certain
order. When each rule is tested, the system evaluates
whether the condition is true or false. In other words,
reasoning starts from the facts first to test the hypothesis.
Forward chaining is data driven because inference starts
with the information available and then a conclusion will
be obtained. In expert systems generally the reasoning or

268

inference engine method is implemented in the form of
coding lines in a particular programming language. Then
it can be expected that an expert system with some
knowledge can only be filled with a few expertise that
have the same inference technique and have the same
knowledge base structure.

Determine the rules of the assessment of existing student
assignments with a forward chaining based search
method. Using an inference engine that is used as the
brain function of the application of expertise, in this
section there is a mechanism with a function to reason /
think and has a pattern of reasoning system used by an
expert [18]. The search mechanism used in this way will
analyze a particular problem that is described based on
the facts that are thereafter to be traced in finding
solutions to answers or conclusions with the best criteria
[19].

Working Memory is part of an expert system that is used
to record ongoing events including temporary decisions.
This section contains the facts of the problem found in a
process. These facts come from consultations. The
structure of working memory will follow the expert
system inference flow. Then, User Interface. In this
section is a mechanism or medium of communication
between users (users) with the program. This section also
provides and provides information facilities and some
information that leads to tracing the problem until a
solution is found.

4. DISCUSSION.

In order to deal with the problems that have been
explained before, it is necessary to have an
implementation process of an assessment system that is
able to support the learning contained in the LMS classes.
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Figure 3: Student assignment view

This expert system knowledge comes from a variety of
sources, including interviews and observations with
lecturers at Raharja University and scientific research
journals that discuss the same field of science, namely the
LMS as well as the rule base expert system [20]. In
Figure 2 the attribute of information contained in this
system consists of questions, answers, question points,
score scores, gamification points, and grade of overall
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score total assignments that have been done by students.
The value of this membership function will be used as a
reference in calculating the assessment process.

Grading scale

This assignment is using the default class grading scale: Standard regulz ‘

Grade Minimum% Letter%
At a5 97.5
A 90 92.5
A- 85 87.5
B+ 80 82.5
B 75 ZE5
B- 70 72.5
C+ 65 675
c 60 62.5
c- 55 525
D 50 525
F 45 20

Figure 4: Scale grading table found in Learning Management
System (LMS)

Figure 3 is a grade calculation table in the LMS system
that uses the assessment automatically concept, used to
assess student assignments in the form of quizzes or other
independent assignments. The table above contains a
combination of rules as a requirement to produce grading
outputs that will produce results according to the value of
the student assignment. The rule base system used this
time is a rule-based system, if expressed in If-Then
statements that are relevant to static from the start of the
system in the form of data and conditions [21]. All
actions that need to be taken to resolve the problem are
based on facts. The rules link facts in IF with actions in
the THEN section [22]. Here there are 4 (four) rules that
are used to produce output in accordance with the grade
table in the LMS system.

Table 1: Variable Qualification Rule

Rule Qualification Grade
Right Answer =43 - 50
A+>95
Score (Right Answer x2) |A>90<95
R1 =86 -100 A->85<90
Right Answer = 35 - 42
B+ >80
Score (Right Answer x2) |B>75<80
R2 =70-84 B->70<75
Right Answer =28 - 33
C+>65
Score (Right Answer x 2) |C > 60 <65
R3 =56 - 66 C->55<60
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‘ Right Answer = 25
D > 50 <55
Score (Right Answer x 2)
R4 =50
Right Answer = 22
, F>45<50
Score (Right Answer x 2)
R5 =44
Table 2: Rule implementation
ULE 1: RULE 3:

IF Right Answer = 47
AND Score = 94
THEN Grade = A

IF Right Answer = 30
AND Score = 60
THEN Grade =C

RULE 2:

IF Right Answer = 41
AND Score = 82
THEN Grade = B+

RULE 4:

IF Right Answer = 27
AND Score = 54
THEN Grade = D

In this expertise system design uses forward chaining
reasoning model technique (forward tracking) which is a
method or technique that starts with the input of a set of
facts related to a symptom answered by the user as an
expert input system, then tracking procedures are carried
out such as conducting a fire rule (fact selection in the
production system) to the final destination through a link
that is packaged in the form of a diagnosis with the results
of the possibility of skin disease suffered by patients [23]-
[25].

Standalone assignment

Score

Your latest submission is used

95/100 (95%)

Response: Model N
Submission

Gorrect answer: Model Naratif

Submitted: Jun 17, 2:41 pm

T

dan alat yang mengembangkan dirinya
maupun interaksi yang lain antar

Response: Nano tek

Correct ans

Nano teknolagi
Score: 2.5 out of 2.5 «

Figure 5: Output Grade on student assignments

Figure 5 made an informed decision about the results or
output of the rule based expert system support assessment
of learning outcome with the forward chaining.
Implementation of rule based concept of forward chaining
can be compared with the previous assessment system.
The rule based expert system was made with experts and
can be concluded that the rule based expert system for
supporting assessment learning outcomes using the rule
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base forward chaining concept can provide the right,
correct and consistent assessment of the facts or grades
produced by students. Results of the rules based expert
system in this result in line with similar research [26]
which is to quantify the performance of various grade
alternatives. The other hand, the rules based expert
system in this research adopts a concept that assesses that
knowledge with a rule-based knowledge base [27]-[30].

5. CONCLUSION

In this paper, a rule based expert system has been
developed for supporting assessment of learning
outcome. This is an improvement from previous studies
about the assessment learning outcome in the Learning
Management System is investigated. Based on the results
of testing of the rule based expert system for supporting
assessment of learning outcome in this research, it can be
concluded that the system that is currently running is
considered to be very both can support to assess learning
outcome. It is including the work of lecturers to run the
material that will be submitted to students. The system
provides an assessment using two variables. It is namely
the correct problem and score. Moreover, assisted by the
application of the rule based expert system in this
research is proven to facilitate lecturers in assessing
student assignments, with the concept of forward
chaining which helps in finding data that is in accordance
with facts.

REFERENCES

1. K. Seaborn and D. I. Fels (2015). Gamification in
theory and action: A survey,” International
Journal of human- computer studies, vol. 74, pp.
14-31.

2. Baptista, G., & Oliveira, T. (2017). Why so
serious? Gamification impact in the acceptance of
mobile banking services. Internet Research, 27(1),
pp. 118-139.

3. U, Rahardja., E.P, Harahap. and S.R, Dewi., 2019.
The Strategy of Enhancing Article Citation and H-
Index on SINTA to Improve Tertiary Reputation.

4. Mahaman, B. D., Passam, H. C., Sideridis, A. B.,
&Yialouris, C. P. (2003). DIARIES-IPM: a
diagnostic advisory rule-based expert system for
integrated pest management in Solanaceous crop
systems. Agricultural Systems, 76(3), 1119-1135.

5. Zhang, A, Gao, F., Yang, M., & Bi, W. (2020). A
new rule reduction and training method for
extended belief rule based on DBSCAN
algorithm. International Journal of Approximate
Reasoning.

270

6.

7.

10.

11.

12.

13.

14.

15.

16.

Khan, F. S., Razzaq, S., Irfan, K., Magbool, F.,
Farid, A., lllahi, 1., & Amin, T. U. (2008, July).
Dr. Wheat: a Web-based expert system for
diagnosis of diseases and pests in Pakistani wheat.
In Proceedings of the World Congress on
Engineering (Vol. 1, pp. 2-4).

Al Amoush, A. B., & Sandhu, K. (2020). Jordan
Learning  Analytics Management  Systems
Innovation (Jordanian Universities). International
Journal of Innovation in the Digital Economy
(IDE), 11(1), 44-59.

Mthethwa-Kunene, K. E., &Maphosa, C. (2020).
An Analysis of Factors Affecting Utilisation of
Moodle Learning Management System by Open
and Distance Learning Students at the University
of Eswatini. Humanities, 5(1), 17-32.

Al-Sharhan, S., Al-Hunaiyyan, A., Alhajri, R., &
Al-Huwail, N. (2020). Utilization of Learning
Management System (LMS) Among Instructors
and Students. In Advances in Electronics
Engineering (pp. 15-23). Springer, Singapore.

U, Rahardja., Q, Aini, Y.l, Graha. and N,
Lutfiani. 2019, December. Validity of Test
Instruments.

Wang, Y. M., Ye, F. F., & Yang, L. H. (2020).
Extended belief rule based system with joint
learning for environmental governance cost
prediction. Ecological Indicators, 111, 106070.

U, Rahardja., T, Hariguna. and Q, Aini., 2019.
Understanding the Impact of Determinants in
Game Learning Acceptance: An Empirical Study.
Viceconti, M., Zannoni, C., Testi, D., Petrone, M.,
Perticoni, S., Quadrani, P., ...&Clapworthy, G.
(2007). The multimod application framework: a
rapid application development tool for computer
aided medicine. Computer methods and programs
in biomedicine, 85(2), 138-151.

Untung, Rahardja. (2019). Understanding of
Behavioral Intention use of Mobile Apps in
Transportation: An Empirical Study. International
Journal of Advanced Trends in Computer Science
and Engineering.

Asidik, 1., Kusrini&Henderi (2018, December).
Decision Support System Model of Teacher
Recruitment Using Algorithm C4. 5 and Fuzzy
Tahani. In Journal of Physics: Conference Series
(Vol. 1140, No. 1, p. 012030). IOP Publishing.
Hamedan, F., Orooji, A., Sanadgol, H,
&Sheikhtaheri, A. (2020). Clinical Decision
Support System to Predict Chronic Kidney
Disease: A Fuzzy Expert System Approach.



Henderi et al., International Journal of Advanced Trends in Computer Science and Engineering, 9(1.2), 2020, 266 - 271

17.

18.

19.

20.

21.

22.

23.

24,

25.

International Journal of Medical Informatics,
104134.

Uma, K., & Devi, U. R. (2020). A Fuzzy Based
Expert System for Prediction of Rainfall

Dispersion in Tamil Nadu, 2018. Our Heritage,
68(4), 201-208.

Aini, Q., Sunarya, P. A., &Bein, A. S. (2019). The
Implementation OfViewboard Of The Head Of
Department As A Media For Student Information
Is Worth Doing Final Research. 1AIC
Transactions on Sustainable Digital Innovation,
1(1), 18-25.

L. Leng, X. Mao, H. Jia, T. Xu, A.S. Chen, D.
Yin, G. Fu. (2018). Performance assessment of
coupled green-grey-blue systems for Sponge City
construction, Science of the Total Environment,
doi.org/10.1016/j.scitotenv.2020.138608.

Dudek T., &Smialkowska B. (2019). Integrated
quality assessment of services in an adaptive
expert system with a rule-based knowledge base.
Transportation Research Procedia, 39 (2019) ,24-
41.

Imron, M., Hasanah, U., &Humaidi, B. (2020).
Analysis of Data Mining Using K-Means
Clustering Algorithm for Product Grouping.
International Journal of Informatics and
Information Systems, 3(1), 12-22.

Azis, A., Adhi, B., &Maselia, A. (2020). Support
System for Determination of Low-Income
Students Scholarship ( BSM ) with Technique for
Order Preference by Similarity to Ideal Solution (
TOPSIS ). International Journal of Informatics
and Information Systems, 3(1), 1-11.

Suhartono, D. (2020). System of Information
Feedback on Archive Using Term Frequency-
Inverse Document Frequency and Vector Space
Model Methods. International Journal of
Informatics and Information Systems, 3(1), 36-42.
Hariguna, T., Hung, C. W., & Sukmana, H. T.
(2019). The antecedent of citizen intention use of
e-government service. Telkomnika
(Telecommunication Computing Electronics and
Control), 17(1), 202-209.
https://doi.org/10.12928/ TELKOMNIKA.v17il1.1
1588

Hariguna, T., Lai, M. T., Hung, C. W., & Chen, S.
C. (2017). Understanding information system
quality on public e-government service intention:
An empirical study. International Journal of
Innovation and Sustainable Development, 11(2—
3), 271-290.

271

26.

217.

28.

29.

30.

https://doi.org/10.1504/1J1SD.2017.083290

Hariguna, T., Berlilana, & Wibowo, R. (2017).
Understanding the impact of multimedia
education on autism students an empirical study.
In ACM International Conference Proceeding
Series (pp. 231-236). Association for Computing

Machinery.
https://doi.org/10.1145/3162957.3163004
Suresh, B., Nikhilesh, T., Abhishek, T,

Balakrishna, M., Chandra Sekhar Yadav, G. V. P.,
&Ghali, V. S. (2020). Qualitative subsurface
analysis in quadratic frequency modulated thermal
wave imaging. International Journal of Emerging
Trends in Engineering Research, 8(1), 31-34.
https://doi.org/10.30534/ijeter/2020/06812020
Masood, S. H., &Riza, S. (2020). Ensemble of
Classifiers in Text Categorization. International
Journal of Emerging Trends in Engineering
Research, 8(1), 41-45.

Rahardja, U., Hariguna, T., Aini, Q., &Santoso, S.
(2019). Understanding of behavioral intention use
of mobile apps in transportation: An empirical
study. International Journal of Advanced Trends
in Computer Science and Engineering, 8(1.5
Special Issue), 258-263.
https://doi.org/10.30534/ijatcse/2019/4581.52019
Hiele, T. M., Widjaja, A. E., Chen, J. V,
&Hariguna, T. (2019). Investigating students’
collaborative work to continue to use the social

networking site. International Journal of
Advanced Trends in Computer Science and
Engineering, 8(1.5 Special Issue), 375-386.

https://doi.org/10.30534/ijatcse/2019/6181.52019



