IT Journal e-1SSN: 2714-8831 | p-ISSN: 2252-746X
Vol. 11 No. 2 Oktober 2023 Hal.205-214 205

Application of Machine Learning with the Concept of Data
Mining Rough Set Methods in the Prediction of Lecturer
Performance level against Tri Dharma

Wahyu Saptha Negoro®!, Asbon Hendra Azhar®?, Ratih Adinda Destari®®, Fujiati®4,
Ardan Syah®®
abede Yniversitas Potensi Utama, JI.K.L.Yos Sudarso Km.6,5 No.3 A Medan, Indonesia
wahyusapthal707@gmail.com, ashon.upu@gmail.com, adindaalkarim0384@gmail.com,
fuji.potensiutama@gmail.com, ardannst26@gmail.com

ABSTRACT

Lecturers are human resources who are very influential in changing thought patterns and in the teaching and
learning process in a higher education institution. As a quality lecturer, lecturers must fulfill the tri dharma
performance which consists of Education, Research, service and several external duties so as to make lecturers
quality in educating and improving knowledge in their field. Data mining is a method in Computer Science that
is commonly used in the process of seeking knowledge, some fairly simple data mining algorithms are a rough
collection. The rough set method is an efficient technique for. Finding hidden knowledge in large-scale
databases, so that what is obtained from lecturer performance can become knowledge as a reference in the
future for determining lecturer performance decisions based on past experiences stored in the database. The
data consists of 2 attributes where the condition attributes are Education, Research, Service attributes and
external task and decision attributes. Research on lecturer performance was carried out at major potential
universities, namely college lecturers, thereby producing knowledge about lecturer achievements. The aim of
applying the rough set method is to be able to determine the performance achievements of lecturers in
implementing the tri dharma each semester based on lecturer data stored for a long period of time. so that you
get quality lecturers
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1. INTRODUCTION

Lecturers are lecturers at a University who must have quality and performance towards Tri Dharma
in changing the mindset of students, providing useful knowledge and completing all tasks as lecturers.
This can be realized by the efforts that must be fulfilled as a lecturer, namely carrying out tasks in the
form of Education, Research, devotion and external tasks.

In the processing of data in the database can use data Mining where data mining is a method in
Computer Science commonly used in the process of searching for knowledge [1]. The method used is
part of the data mining is Rough Set (RS) method is part of machine learning that analyzes the uncertainty
of the dataset used to determine the attributes of important objects (Classification) [2],[3]. The purpose
of this study is to extract information from the rough set on the case of the prediction of the level of
performance of lecturers against the Tri Dharma.

The advantage of using the Rough Set method is that it does not require initial or additional
information from Probability data in statistics, membership levels or probability values in fuzzy set
theory [4]. The main purpose of the Rough Set method for extracting rules from the database, reducing
the size of data and dealing with inconsistencies in the data [5]. This study tries to explore the knowledge
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stored in the database by predicting the level of performance of lecturers against Tri Dharma is sufficient,
good or very good or maybe less. Lecturer is an important resource at a University in the teaching process
so behind the busyness of lecturers, lecturers must also fulfill or complete the Tri Dharma tasks carried
out every semester in the form of research, community service and several other external tasks, therefore,
this study examines in a database stored on Lecturer performance in order to predict new knowledge on
Lecturer performance.

Other studies that use the application of the Rough Set method include [6] which is about selecting
applicants for House of worship facility assistance with the resulting rule Rough set algorithm is applied
in the prototype prediction of giving grants for House of worship assistance with the accuracy of
prototype verification testing of 92%. Based on the accuracy of the resulting prototype shows that the
methods and prototypes that are applied are good at predicting better results. The next research using the
same Rough Set method is the analysis of customer satisfaction [7], which has 8 Rules. Based on the
results of this study can provide new knowledge in predicting the level of performance of lecturers
against Tri Dharma by using Rough Set method.

Margins, column widths, line spacing, and type styles are built-in; Examples of type styles are
provided throughout this document and are identified in italic type, in parentheses, following the
example. Some components, such as multi-level equations, graphs, and tables are not defined, although
various styles of table text are provided. The formatter needs to create this component, by entering the
following applicable criteria. The introduction contains the background, research problems, objectives
and benefits of this research. Introduction using Font Size 11, Times New Roman, 1.0 Spacing, not
Bold/Italic and Justify.

2. METHOD

A. Knowledge Discovery ini Database (KDD)

This study uses the stages of Knowledge Discovery In Database (KDD), while the stages consist of
Selection (selecting relevant data), Prepocessing (eliminating noise and data inconsistency or combining
data sourced from many sources), Transformation (transforming data into a form suitable for the process
in data mining), Data Mining (choosing an algorithm that is in accordance with the data pattern or
extracting patterns from the data used), Interpretation/Evaluation (interpreting patterns into knowledge
by eliminating redundant and irrelevant patterns) [8]. The KDD process can be seen in Figure 1.
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Figure 1. Knowledge Discovery in Database (KDD)

B. Research Stages
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The steps that must be applied so that research can be carried out in a directed manner and make it
easier to analyze existing problems can be seen in the image below.
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Figure 2. Research Stages

C. Data Mining

Data mining is a process that uses mathematics, statistics, artificial intelligence and machine learning
techniques to extract and identify useful information and further get knowledge from the database [9]. Data
mining or also known as knowledge discovery in database (KDD), data is analyzed from various different
perspectives and then summarizes the data into desired information and can be used both for classification,
grouping and for predicting and patting certain patterns or trends as something that new. Knowledge. In the
process of searching for information, various techniques and processes of computer study are carried out
iteratively and interactively to determine valid, useful, and understandable patterns [10].

Rough Set was built by Zdzislaw Pawlak in the early 1980s. The philosophy of the Rough Set is that
information (knowledge, data) can be associated with objects. In a Rough Set, a data set is represented as a
table, where the rows in the table represent objects and the columns represent the attributes of the objects
[11]. The Rough Set method is one of the data mining techniques that deals with the problem of Uncertainty,
Imprecision and Vagueness in Artificial Intelligence (Al) applications. Rough set theory is an efficient
technigue for Knowledge Discovery in Database (KDD) in the process and Data Mining stages [12].

Stages in using the Rough Set algorithm:

e Data Selection (Selection of data to be used in the database).

o Establishment of a Decision System that contains condition attributes and attributes in decisions.

e Formation of Equivalence Class, namely by eliminating repetitive data.

e Discernibility Matrix Modulo D, is a matrix that contains comparisons between data with different
conditions of attributes and attributes of Formation decisions.

e Generate reduct using boolean algebra.
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¢ have arule (new knowledge stored in the database).

3. RESULT AND DISCUSSION

The following is an explanation of the results of research regarding the prediction of the level of
performance of lecturers against the Tri Dharma using the Rough Set method.

A. Data Selection
The data used in this study are lecturers' performance data on the task load of the Tri Dharma, while
the lecturers in this study were lecturers at the Main Potential University. Attributes of the conditions

used there are 4 attributes including education, research, dedication and external assignments and
attribute decisions from the results of lecturer performance.

The components used in this study as the basis for the assessment components are as follows:
Education (Maximum 20%)

Research (Maximum 30%)

Community service (Maximum 30%)

Outside Task (Maximum 20%)

So that obtained from the assessment component in Education can be seen in Table 1.

Table 1. Criteria For Assessment Of Educational Components

No Education Criteria Weight
1. Number of Face to face 10%
2. Making UTS and UAS Questions 5%
3. Evaluation 5%

The assessment component in the study can be seen in Table 2.

Table 2. Education Component Assessment Criteria

No Research Criteria Weight

1. Research Scientific Works, Articles 10%
and Books

2. Research Grant 20%

The components of the assessment on Community Service can be seen in Table 3.

Table 3. Criteria For Assessment Of Community Service Components

No Community Service Criteria Weight
1. PkM Mandiri 10%
2. Internal Pkm 10%
3. External PkM 10%

Components of the assessment on External Assignments, can be seen in Table 4.
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Table 4. External Assignment Component Assessment Criteria

No External Task Criteria Weight

1. Conference Moderator 10%

2. Campus Event Organizing 10%
Committee

After the weight of the component values of each criterion on the condition attribute is obtained,
the next step is Data Transformation.

B. Data Transformation
The results of the assessment in the form of categories with a range can be seen in the following
table:

Table 5. Assessment Results With Range

Range Category Score
<30 Not enough 1
31<50 Enough 2
51<80 Well 3
81<100 Very good 4

The assessment category in Table 5 is an assessment for the decision systems stage.

C. Formation of Decision Systems
Decision Systems from lecturer performance predictions consist of:
e Condition Attributes:education, research, service and external assignments.
o Decision Attribute: Results from Lecturer.
The following is an example of the data used in the decision system consisting of 8 (eight) data in
Table 6:

Table 6. Decision Systems

Lecturer Value Value Value oT Total Value Decision
Education Research Devotion
Joni 15 25 21 10 71 Well
Andi 17 26 25 8 76 Well
Roni 18 28 27 9 82 Very
good
Ibnu 16 23 29 7 75 Well
Siti 20 22 22 8 72 Well
Ridwan 14 15 10 10 49 Enough
Wahyu 15 17 28 10 70 Well

Ahmad 18 10 15 7 50 Enough
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D. Formation of Equality Class
The next stage is the formation of the Equivalence Class because the attributes in the decision
system have not been transformed, so the transformation stage must be carried out so that the value of
the attribute has a simpler value condition to be carried out in the next step.
At Attribute A (Education), there are 4 groups as follows:

0<Xs5=1

6<X<10=2
11<X<15=3
16X <20=4

In Attribute B (Research), there are 4 groups as follows:

0<X<10=1

11=X<15=2
16X <25=3
26X <30=4

In Attribute C (Community service), there are 4 groups as follows:

0<X<5=1
6<X<11=2

12X <20=3
21<X<30=4
In Attribute D (Outer Tasks), there are 4 groups as follows:

0<X<6=1

7T<X<10=2
11X <I5=3
16X <20=4

After the transformation stage is carried out, the results of the formation of decision systems can be
seen in Table 7 below.

Table 7. Value Formation Of Decision Systems After Transformation

Lecturer Value Value Value oT Total Decision

Education Research  Devotion Value
Joni 3 3 4 3
Andi
Roni
Ibnu
Siti
Ridwan
Wahyu
Ahmad

AWWABRDD>
WWN W W >
WhWhABMDMD>
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The formation of the Decision System value after being transformed in Table 7 above, then the next
step is the formation of the Equivalence Class, where the Equivalence Class is grouping objects that
have the same condition attribute values based on the decision system table [13].

Tabel 8. Equivalence Class

EC A B C D DC
EC1 3 3 4 2 3
EC2.

1
EC2.
2
EC3
EC4
EC5

~
N
N
N
w

AW b
WIN| W b
WW sl &
NININ N
NINW| b

In EC2.1 and EC2.2, they have different decision values while the condition attributes are all the
same but in this study it is considered an inconsistent value. So that the results of the Equivalence Class
that are formed there are 5 Equivalence Class.

E. Formation of Discernibility Matrix Modulo D

Discernibility matrix is the columns in the matrix filled with a set of condition attributes that have
different condition values. The result value of the Discernibility Matrix can be seen in Table 9.
Tabel 9. Discernibility Matrix

EC EC1 EC2 EC3 EC4 EC5

EC1 X AB A BC AC
EC2 AB X B ABC BC
EC3 A B X ABC C
EC4 BC ABC ABC X AB
EC5 AC BC C AB X

While the Discernibility matrix module D is a matrix that contains comparisons between data with
different condition attributes and decision attributes. Data with different condition attributes, but the
same decision attributes are still considered the same [14][15]. The result value of the Discernibility
matrix module D can be seen in Table 10.

Tabel 10. Discernibility Matrix Modul D
EC EC1 EC2 EC3 EC4 EC5

EC1 X X X BC AC
EC2 X X X ABC BC
EC3 X X X ABC C
EC4 BC ABC ABC X X
EC5 AC BC C X X

Based on the results obtained in the Discernibility matrix, module D has 5 classes which will be
described in the Reduct formation stage.
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F. Formation of Reduct

Reduct is the selection of the minimum attribute (interesting attribute) which from a set of attribute
conditions using the Prime Implicant Boolean function. The collection of all Prime Implicants
determines the sets of reducts [16].

The Reduction process is used to select the Condition Attributes that will be used to generate
Knowledge in a way. Why was it chosen because not all knowledge will be used to generate knowledge,
how to increase knowledge by making Boolean Algebra equations based on Discernibility Matrix or

Discernibility Matrix Modulo D so the results are used as REDUCT. The resulting reduction can be
seen in Table 11.

Table 11. Lecturer Performance Reduct

Class Boolean Algebra Results Reduct
El (BvC) " (AvC) Cv(A.B) {C},
{AB}
E2 (AvBVvC) ~ (BvC) BvC {B}, {C}
E3 (AvBvC) " C C C
E4 (BvC) ™ (AvBVC) * (AvBVC) BvC {B}, {C}
E5 (AvC)~ (BvC) " C C C

Based on Table 11 above, the Reducts on Lecturer Performance towards Tri Dharma are 3 Reducts,
namely:

{C} = {Community service}
{AB} = {Education, Research}
{B} = {Research}

G. Generate Rule / Knowledge

Reduct results obtained are used to generate Knowledge by referring to the Decision System table.
So that the resulting Rule by comparing it with a combination of existing attributes, as follows:

o {C} = {Community service}
If Community service is worth = 4, then the decision is worth = 3 or the decision is worth =
4
If Community service is worth = 3, then the decision is worth = 2
o {AB} ={Education, Research}
If Education is worth = 3 and Research is worth = 3, then the decision is worth = 3
If Education is worth = 4 and Research is worth = 4, then the decision is worth = 3 or or the
decision is worth = 4
If Education is worth = 4 and Research is worth = 3, then the decision is worth = 3 or or the
decision is worth = 2
If Education is worth = 3 and Research is worth = 2, then the decision is worth = 2
o {B} ={Research}
If Research is worth = 3, then the decision is worth = 3 or the decision is worth = 2
If Research is worth = 4, then the decision is worth = 3 or the decision is worth = 4
If Research is worth = 2, then the decision is worth = 2
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4. CONCLUSION

Based on this research, 9 knowledges were produced consisting of 2 knowledge from Reduct Service,
4 knowledge from Reduct Education and research and 3 knowledge from Reduct Research.

The knowledge generated consists of if and then, this knowledge can be used in the future to determine
or determine the income of a lecturer based on past experiences stored in the database.
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