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Student infractions are incidents often committed by students who break the
rules at school. This naturally worries school authorities and overwhelms
them with student misbehavior. Student rule-breaking is a common problem
that can interfere with a safe and orderly learning environment. The more
students break the rules, the greater the impact on several aspects, including
student achievement, discipline, suboptimal teaching and learning activities,
and students' social lives outside of school. Identifying students who are
prone to rule violations can help school officials implement more effective
prevention programs. Data mining is a process of extracting information
from large data sets to discover patterns and relationships hidden within
them. This study aims to identify frequent student infractions using the
Frequent Pattern Growth algorithm. The Frequent Pattern Growth (FP -
growth) algorithm is used to generate frequent itemsets that are then used in
the association rules process. The association rules process aims to find rules
or relationships between violations based on the discovered Frequent
Itemsets. This process is influenced by predefined minimum support and
minimum confidence values. A Minimum Support value of 30% and a
Minimum Confidence value of 50% are used to obtain rules with a
sufficiently high confidence level. It is expected that the identification results
from this study will provide a better understanding of the types of violations
commonly committed by students in school. This information can be used by
school officials to develop more effective prevention strategies and focus on.
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1. Introduction

Artificial intelligence (Al) is a field of computer technology that aims to create systems capable of
mimicking and surpassing human cognitive abilities. Using advanced algorithms and computers, artificial
intelligence can learn, analyse and make decisions based on the data provided. The purpose of developing
artificial intelligence is to increase the efficiency, productivity and adaptability of systems in various fields
that can assist humans in decision-making [1][2][3][4].
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A process that uses statistical, mathematical, artificial intelligence (AI), and machine learning
techniques to extract and identify useful information from large databases is called data mining [4][5][6][7].

Juvenile delinquency and crime cannot be separated from the context of socio-cultural conditions of
the era of globalization, because each period is distinctive and presents a kind of challenge, especially for the
younger generation, so young people respond with a distinctive reaction to the existing social and cultural
stimuli [8][9].

Adolescence is a time of psychological shock, a time of transition or a wavering bridge that
connects a dependent childhood with a mature, independent adulthood. When the teenager already feels
responsible for himself. He is able to account for every action and accept the philosophy of life of the society
in which he lives. According to the changes of feelings he has gone through. It is undeniable that these
teenagers are potentially already religious [10] .

Student delinquency is an act that often causes community, school, and family unrest. Thus, student
delinquency actually refers to a behavior in the form of deviation or violation of established norms, and in
terms of the law, delinquency is a violation of the law that cannot be subjected to criminal law in relation to
its age [3][11].

Islamic counseling not only helps in overcoming students' problems related to learning, but also
touches the religious aspects of students, as religion plays a very important role in life, from bad deeds to
useful lives, both in worldly life and in the hereafter [11][12].

In order to address the privacy concerns in data mining, the subfield of data mining called privacy
preserving data mining (PPDM) has developed greatly in recent years. The purpose of PPDM is to protect
sensitive information from unwanted or unauthorized disclosure and to preserve the utility of the data. The
considerations for PPDM are twofold. First, sensitive raw data, such as individual ID card numbers and
mobile phone numbers, should not be used directly for mining. Second, sensitive mining products, the
disclosure of which would lead to an invasion of privacy, should be excluded [13][14][5].

Kernel-based data mining (DKBDM), such as distributed support vector engines. Among the few
known data destruction problems, those related to insider attacks have increased significantly, making them
one of the fastest growing types of security breaches. Once considered a minor issue, insider attacks have
risen to become one of the top three data breaches. Research related to insiders includes only limited kernel-
based data mining distributions, leading to significant vulnerabilities in developing protections for
cooperating organisations. Previous work often fails due to multifactor models that are rather limited in scope
and implementation [15][16][17][18].

Motion capture is an important technique with a wide range of applications in fields such as
computer vision, computer animation, film production and medical rehabilitation. Even with a professional
motion capture system. The raw data obtained largely contains the inevitable voices and outliers. Many
methods have been developed to differentiate the data, although this problem remains a challenge due to the
high complexity of human movements and the diversity of real-world situations. Data driven Robust Human
is an approach to motion denoising that identifies spatio-temporal patterns and structural sparsity in motion
data [19].

Empirical data analysis methods based on random matrix theory (RMT) and time series analysis are
proposed for energy systems. In the context of Big Data in energy systems, there is a great need for new
mathematical tools to describe and analyse Big Data. The results showed that empirical data from power
systems modelled by RMT in time series have high sensitivity to dynamically characterised system states as
well as efficiency observations in system analysis compared to conventional equation-based methods
[20][21][22].

The frequent extraction of route patterns from personal trajectory data is the basis for location
awareness and location services. However, most approaches are only capable of finding short, incomplete
route patterns. A new approach is proposed to find route patterns, often based on abstractions of trajectories.
First, path partitioning, location extraction, data simplification and general segment detection are used for
abstract path data, converting these trajectories into Common Temporal Segment (STS) sequences and
generating a 1-frequency frequency item set. Then a pattern search algorithm was proposed based on the
temporal-spatial proximity relationship of STAR [23][24][25][26].

In this study, it will discuss one of the algorithms in Data Mining, namely the Frequent Pattern-
Growth (FP-Growth) algorithm. This algorithm is part of the association technique in data mining. Fp-
Growth is used as an alternative to determine data that occur frequently in a data set (Frequent Itemset). The
feature of Fp-Growth is a data structure used in a tree called fp-Tree. Using Fp-Tree can extract Frequent
Itemset from Fp-Tree [24]. The purpose of using this Fp-Growth algorithm in this case is to determine the
behavior patterns of SMA Negeri 1 Lembang Jaya students who are often conduct the violation.
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2. Research Methods

The research methodology is a step that must be carried out in order to make the preparation of the
research easier and also to serve as a guide for the researcher in carrying out the research. The methodology
used in the preparation of this study is presented in a framework. The form of the framework description in
this study starts with the identification of the problems, problem analysis, setting the objectives, studying the
literature, data collection, analysis and processing of the data, implementation, testing the results, and
decision making. The phase of the framework are designed to ensure that the research is purposeful and that
the objectives set in the study are achieved.

The objective of this study is to identify students based on association patterns of student violations
using frequent pattern growth algorithms that can serve as a reference for teachers when making decisions
about student violations in school.

This framework presents the steps taken to solve the problems under discussion. The framework of this
research can be illustrated in the picture below :

MMengidentifikasi Masalah

N

MMenganalisa Masalah

6

MMenentulkan Tujuan

6

MMempelajari Literatur

e

MMengumpulkan Data

6

MMenganalisa dan Mengolah Data

e

Implementasi

e

Fengujian Hasil

N2

MWMengambil Keputusan

Figure 1. Framework

1 Result

3.1 Introduction
The system implementation phase is one of the phase in the system development life cycle. This phase
is the phase of putting the information system so that it is ready for use. In order for a system to run
properly, it must first be determined where it will be implemented.

3.2 System Implementation

In implementation, a computer is needed, to operate the computer itself also requires three
supporting components as follows:

1. Hardware

Hardware used to design or run application programs that have been created. It is a computer unit
that has memory as a storage medium, and a printer unit as a report printer.

2. Software

To run the designed application program must use some supporting software.
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3.3 WEKA

WEKA is a package of practical Machine Learning Tools. "WEKA stands for "Waikato Environment
For Knowledge Analysis", which was created at the University of Waikato, New Zealand for research,
education and various applications.
Create a File with Notepad and save the file in Arff format based on the prepared violation data as

a.

figure 2

)| data pelanggaran jumatArff - Notepad — &
File Edit Fermat Wiew Help

Ecj]relation Pelanggaran@attribute Laki-Laki
{1}@attribute °"Pelanggaran Sedang’ {1}
@attribute "Koto Anau® {l}@attribute IPAZ2
{l}¥@attribute °~Pelanggaran Berat" {17}

{1}@datal,1,1,1,2,2,?

1,1,1,1,2,2,2

1,1,1,1,2,2,2 )
1,2,2,2,1,1,2 Diubah Dalam
1,2,2,2,1,1,7? Format Arff
1,1,1,2,?,2,1

1,1,1,2,2,2,1

?,1,7,1,2,2,?

?,1,7,1,2,2,?

1,?,1,2,1,2,2

1,?,1,2,1,2,2

1,1,2,2,2,2,2

Figure 2. File creation with Notepad

@attribute "Tanah Sirah® {l1}@attribute IPS52

b. After creating files with Notepad, then test the results with WEKA (WEKA initial display)

¥ Weka GUI Chooser - O

Program Visualization Tools Help

8 WEKA

The University
of Waikato

Applications

Waikato Environment for Knowledge Analysis
Version 3.8.1

{c) 1999 - 2018

The University of Waikato

Hamilton, New Fealand

Figure 3. WEKA Initial Display

Explorer
Experimenter |
KnowledgeFlow |
Waorkbench |
Simple CLI |

On the initial display, when the WEKA application is opened, it looks like figure 5.2. WEKA has four main
menus and four buttons. The four main menus are programs, visualization, Tools, and Help.

C.

Click Tools, choose Arftviewer, then it looks like figure 4.
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(] Weka GUI Chooser = =

Program Visualization JEE]

Package manager Cirl+L
Arffiewer Cirl+A
SglViewer Ctrl+3
Bayes net editor Ctrl+

KnowledgeFlow |
‘Waikato Environment for Knowledge Analysis
Version 2.8.1 Workbench |

(c) 1999 - 2018

The University of Waikato Simple CLI |

Hamilton, Hew Zealand

Figure 4. Arffviewer display

Arffviewer is used to display Arff Files in student violation data Spreedsheet format.

d. Click File, choose Open then it looks like figure 5.

- ARFF-Viewer = B
Edit View

& Open Cirl+0
o

= Exit AltsX

Figure 5. File Retrieval

In this phase is a way to retrieve violation data files that have been changed through Notepad with Arff
format from folders stored on the saved partition.

e. Inputted file display on WEKA as shown in figure 6.

= ARFF-Viewer - E\erlinda_tesis 2\jurnal perbaikan\data pelanggaran jumatArff.arff =
File Edit View

_[ data pelanggaran jumat.Arff.arff ]

Relation: Pelanggaran
Mo. 1: Laki-Laki 2: Pelanggaran Sedang 3: Koto Anau 4: IPAZ 5: Pelanggaran Berat 6: Tanah Sirah 7: IPS2

Nominal MNominal Mominal Nominal MNominal MNominal Mominal

T+ 1 1 1

2 1 1 1 1

3 1 1 1 1

4 1 1 1 1
h: 1 1

6 1 1 1

T 1 1
8 1 1 1

Figure 6. File Display on WEKA

f.  Then open Explorer, it looks like on figure 7.
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[ Weka GUI Chooser

Program Visualization Tools Help

The University
of Waikato |

‘Waikato Envircnment for Knowledge Analysis

Versicn 3.8.1 [
{c) 1999 - 2016 :
The University of Waikato |
Hamilton, Mew Zealand :

Applications

Explorer

Experimenter |
| KnowledgeFlow |
Warkbench |

Simple CLI |

- O

Figure 7. Display for opening Explorer

The Explorer menu is used to test student violation data to get the results of the Rule.

g.  Then click Open File and find the Arff format data savings, and click Open, as shown in figure 8.

o Open

Look In: |ﬁjurna| perbaikan

| | data erlinda.Arff | | data_tesis_jumat.arff
| | data pelanggaran jumatArff.arf | 7| data_tesisok.arff

|| DATA PELANGGARAM ARFF | | data_tesisok1.arff
|| data pelanggaran1.Arff | | data_tesisok11.arff

|| data_tesis.arff [ dataok ARFF
- J T
File Mame: E‘erlinda_tesis 2\jurnal perbaikan

Files of Type: |_ArITdata files (* arff)

J (@) (@] &) (=) =]

|| Invoke options dialog

MNote

Some file formats offer additional
options which can be customized
when invoking the options dialog.

Pilih Nama File yang telah
disimpan dengan format Arff

M|
Open ] | Cancel |

Figure 8. Display for opening files

h. Then select Association. Click Associate, and Choose FP-Growth like figure 9.

[+] Weka Explorer - O
[ Preprocess T Classify T Cluster TAsso:\ate T Select attributes T Visualize }
Associator
Choose ||Apriori-M 10-T0-C0.9-D0.05-U1.0-M0.1-8-1.0-¢-1
Associator output
| start |
Result lis R

Figure 9. Display for association selection

147

Jurnal Teknologi dan Open Source, Vol. 6, No. 1, June 2023: 142 - 150



Erlinda, Dwipa Junika Putra, Mourend Devegi

e-ISSN: 2622-1659

On the figure above, it is used to select the Association and make settings that will be used in testing student

violation data.

i.  Then select the Association and setting. Click FP-Growth to make settings, then click Ok as shown

in figure 10.

L=} weka.gui.GenericObjectEditor
weka associations. FRPGrowth

Anout

Figure 10. Display for Association Selection and Settings

j. An then click Start to get the Output as figure 11.

Class implementing the FE-growth algorithm far finding large More 1
iterm ssts without candidats gsneration.
Capabilities |
delta o.os
dorMotCheckCapabilities | Falss -]
fnasalRulesForsuppornLevel |False =]
lowe rBoundiMinSupporrt 0.3 ISI DAINSLIE O3
maxMumberonterms | -1
metricType | Confidence -
ISI DvIITS
N kMetric o.50 COMNFIDENCE OSSO0
numMmRUles ToFind 15|
positivelndex | =
rulesmMustContain
transactonsMustCantain
upperSoundMinSuppart | 1.0
ussORForMustContainlist | False B3]
L Cpen | Save || =3 [ Cancel |

] Weka Explarer
Preprocess | Classify | Cluster | Associate | Selectattributes | Visualize
Associator

| Choose |FPGrowth-F 2-1-1-N15-TD-C05-D0.05-U1.0-M03
KLIK START
| star |

Result list (right-click ... === Run information ===

[TPR2-1]: § —> [Pelanggaran Sedang-1]: 5  <conf:{l)> lift:(l.44) lew: (0.

. [Felanggeren Sedang=l]: % ==> [Laki-L
[¥oto Anau=1]:

=11: 7 <conf:(0.78)> li:
[Pelanggaran Sedang=1]: 5  <conf:{0.71)> 1i

.
PR

[Pelanggaran Berat=1]: 4 ==> [Laki-Laki=1]: 4 <conf:(l)> lift:(1.18) lev: (0.0

Scheme weka.associations.FPGrowth —B 2 -1 -1 -N 15 -T 0 -C 0.5 -D 0.05 -U 1.0 -M 0.3

Relation: Pelanggaran

Instances: 13

Avtributes: 7
Laki-Laki
Pelanggaran Sedang
oto Anau INT MERUPAKAN RULE YANG
1PR2 DIHASILKAN DARI DATA
Pelanggaran Berat PELANGGARAN SISWA
Taneh Sirsh
1852

=== Associator model (full training ser) ===

FPGrowth found 14 rules (displaving Top 14)

[Koto Anau=1]: 7 ==> [Laki-Laki=1]: 7 <conf:{1)> lift:(1.18) lev:(0.08) conv:(1.08)

. [Pelanggaran Sedang=1, Koto Bnau=1]: 5 ==> [Laki-Laki=l]: 5 <conf:(1)> 1ift:(1.18) lev:(0.06) conv: (0.77)

Figure 11. Display of the output result

I

As shown above is the result of student violation rules produced according to the Frequent Growth pattern

algorithm used which is useful for making the right decision.

4. Conclusion

Based on the results of the analyzes and tests performed, the following can be concluded:

1. The greater the minimum support, the fewer rules are generated..

2. The Frequent Pattern Growth data mining method can be used to identify the violations frequently

committed by students at SMA 1 Lembang Jaya, Solok..

3. The patterns obtained can be used to help guidance counselors make decisions about violations that

occur.
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