Journal of Physics: Conference Series

PAPER « OPEN ACCESS You may also like

. = . - Analysis of data mining classification by
ID3 algorithm approach for giving scholarships comparison of C4.5 and ID algorithms
R. Sudrajat, I. Irianingsih and D.
Krisnawan
To cite this article: Ali Rohman et al 2019 J. Phys.: Conf. Ser. 1175 012116 ) o
- Comprehensive Gas Characterization of a
z = 2.5 Protocluster: A Cluster Core
Caught in the Beginning of Virialization?
Jaclyn B. Champagne, Caitlin M. Casey,
Jorge A. Zavala et al.
View the article online for updates and enhancements.
- Establishment and Improvement of
Einancial Decision Support System Using
Artificial Intelligence and Big Data
Cong Si and Wenquan Shi

BREATH" Bl’eath BIOp5y® OMN|®

Y% TRANSFORM YOUR
The most advanced, complete solution for RESEARCH WORKFLOW

global breath biomarker analysis

L @
[ | {
N
Expert Study Design Robust Breath Reliable Sample > : Specialist Data
& Management Collection Processing & Analysis Interpretation

This content was downloaded from IP address 114.125.88.236 on 08/03/2023 at 03:28


https://doi.org/10.1088/1742-6596/1175/1/012116
/article/10.1088/1757-899X/166/1/012031
/article/10.1088/1757-899X/166/1/012031
/article/10.3847/1538-4357/abf4e6
/article/10.3847/1538-4357/abf4e6
/article/10.3847/1538-4357/abf4e6
/article/10.3847/1538-4357/abf4e6
/article/10.1088/1742-6596/1992/3/032082
/article/10.1088/1742-6596/1992/3/032082
/article/10.1088/1742-6596/1992/3/032082
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvTwFVQ28i9eIZgxRUWWBX_gcOB9TqP9GbTMeiaMMKHHa60CB5rOru2866_eUcjjzLlGepRLfd1KMxGTKu0HQffhqgWe24lncRgykJq7xLgCjFwS2MEhI4vUp2gywazxIt9WvZx-9l-i1hovywnuYA9Y76Yamtk32X1bS0xSQweyHrND1y9RdVZnfN8I2ZDkQ135XfJvsQ_hzP6byihaPPW3HxddMGzlg0lgI-abx79K6YaG_--4ZYDssBseLa8hFTaUEQReh1Kr5l7QUZhmVhpW4sO5LfmrWJghJ3M8p6Z0w&sai=AMfl-YT0iITNnDnRlTdbz7oEXHTc0W-MqvWCekkLCtXL82MdNxyQ47hPV1oGD-NHz8e_g86FtR8llbHu4JLUcJM&sig=Cg0ArKJSzNckT1uUMS_k&fbs_aeid=[gw_fbsaeid]&adurl=https://www.owlstonemedical.com/products/breath-bio%25C3%25A5psy-omni/%3Futm_source%3Djbr%26utm_medium%3Dad-lg%26utm_campaign%3Dproducts-jbr-coversheet-2023-omni%26utm_term%3Djbr

1st International Conference on Advance and Scientific Innovation (ICASI) IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1175 (2019) 012116  doi:10.1088/1742-6596/1175/1/012116

ID3 algorithm approach for giving scholarships

Ali Rohman?, Isturom Arif!, Isnin Harianti!, Anang Surohman Hidayat*, Wellem
Anselmus Teniwut?, Nuraini®, Inderawati®, Hasan Baharun®, Nurhidayah®,
Asrianti Dja'wa’, Upik Rahmi®, Jef Rudiantho Saragih® Jajang Burhanudin®,
Gumgum Gumelar!!, Tri Listyorini!?, Tuti Agustin®, Lala Nailah Zamnah'4, Moh
Yamin®®, M. Taufik Qurohman?é, Aji Radityal’, Reza Rachmadtullah'®, Agustinus
Suradi®®

1Department of Informatics Engineering, Universitas Maarif Hasyim Latif, Indonesia
2Tual State Fisheries Polytechnic, Indonesia

SUniversitas Hamzanwadi, Indonesia

“Universitas Halu Oleo, Indonesia

SUniversitas Nurul Jadid Paiton Probolinggo, Indonesia

®Universitas Al Asyariah Mandar, Indonesia

"Universitas Halu Oleo, Indonesia

8Universitas Pendidikan Indonesia

°Simalungun University, Indonesia

©politeknik LP31 Bandung, Indonesia

“Universitas Negeri Jakarta, Indonesia

2Universitas Muria, Indonesia

BUniversitas Sebelas Maret, Indonesia

“Universitas Galuh Ciamis, Indonesia

BUniversitas Lambung Mangkurat, Indonesia

®polteknik Harapan Bersama, Indonesia

YUniversitas Muhammadiyah Tangerang Indonesia

BUniversitas Negeri Jakarta Indonesia

BUniversitas Widya Dharma, Indonesia

ali.edutask@gmail.com

Abstract. Universitas Maarif Hasyim Latif (UMAHA) is a College that organizes scholarship
programs for its students. However, in the implementation of the program, some problems occur,
namely the University has difficulty in making decisions, and a large number of student data
applying for scholarships causes a long time to select the process. So, we need a tool/system to
help solve the problem. The purpose of this study is to apply the 1D3 decision tree algorithm in
a decision support system that can help facilitate the decision making of scholarships by the
UMAHA. Referring to Pressman, this study uses the Waterfall Method. Waterfall method is a
systematic and sequential software approach starting from analysis, design, coding, and testing.
The test results by applying the 1D3 decision tree algorithm indicate that the decision support
system built can help the effectiveness and efficiency of the scholarship selection decision
making the process by UMAHA, and the decision support system built has a high level of
decision-making accuracy. For the development of further research, decision making can be
based on more criteria such as student activity. Then in addition to academic achievement in this
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case using the GPA of the previous semester using non-academic achievements such as
achievements in the fields of sports, arts, music.

1. Introduction

In the current era the costs used for education are increasingly unreachable or more expensive, especially
for those who have a middle to lower economy. One of the highest levels of education is higher
education, with the highest level of education causing higher education costs. As a result for some
underprivileged students this can be an obstacle in continuing to study in college so that students can
often apply for academic or dropout leave. This is what makes Universitas Maarif Hasyim Latif
(UMAHA) provide scholarship programs for outstanding students and students who are classified as
having underprivileged economies. But to get a scholarship, the students must fulfill the rules set by the
university with various criteria.

The criteria that have been set for this case study are the academic achievement index, semester,
activeness in the campus organization, student transfer status, employment, total income which includes
parent income and personal income when working, etc. Therefore, not all students who enroll in the
scholarship program will be accepted by the university, only for students who meet certain criteria who
will get the scholarship [1]-[3]. With the many existing criteria and data processing procedures students
applying for scholarships conducted by the University include data collection, grouping, sorting, manual
calculations or own estimates, and in the end the data is arranged in a number of report forms. So that
the process of determining the scholarship award was made quite a long time.

Similar problems were also discussed in research in J.K's research. Using Data Mining Technique for
Scholarship Disbursement which concludes that applications that are built based on the decision tree
with 1D3 algorithm can be applied to decision support systems in scholarships [4], [5]. Application
testing that is built with the decision tree classification technique shows the results that the application
is effective, efficient and able to overcome the problems of the existing system. Based on the
considerations described above, the ID3 algorithm will be applied to the recommendation for
scholarships at the UMAHA. Because the 1D3 algorithm has the advantage of being able to extract
hidden information in a set of data, dividing a set of data into smaller sets and the results of an analysis
in the form of tree diagrams that are easy to understand [6], [7].

2. Research Method

The determination of scholarships at UMAHA is still done through manual calculation by the Dean of
the student affairs department itself so that the service of the University to the students who apply for
the scholarship requires a long time. This research was conducted at the UMAHA which is located at.
JI. Ngelom Megare No 30 Sepanjang Taman Sidoarjo from June to July 2018. and the object is data
from students of UMAHA by conducting interviews with the Dean of UMAHA to find out the criteria
limitations of obtaining scholarships later used as a reference in collecting student data by giving
guestionnaires to students. then the use of data mining techniques to process student data that was
previously obtained by questionnaire.

3. Result and Discussion

3.1. Data Description

In distributing questionnaires to each questionnaire that has been given to the respondents and it is
expected that respondents can fill in the questions submitted on the questionnaire in accordance with the
actual situation. Of the 150 questionnaires distributed to students, only 115 questionnaires can be used
and can be processed into useful data for the continuation of this research and from the data 100 data
will be used as testing data.

3.2. Data Mining
The steps to be taken in the data mining process are as follows:
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Data Cleaning. Data cleaning is done by selecting relevant student data for scholarship
applicants in accordance with the criteria for determining scholarships.

Data Integration. Integration or merging of data is done by combining data received from
scholarship questionnaires at UMAHA, in the form of N/M data, name, address, gender, study
program, semester, student transfer status, previous semester GPA, number of campus
organizations followed, total income of parents, employment status. For some of the initial data,
the questionnaire support system for scholarship decision support participants can be seen in
figure 1.

No Nama Jnis Kelamiy Alamat Tinag Semester | K | Orgonissi| Penghaslen Orangtua | Peeqian | Penghaslan pribadi Pindahan PTlain]  Bewsiowa
1 4 |Rahenag Hidayat Indea (Lakilaki | Tanjons Trosobo Rt 04 R 03 {Tebaik Informatlen [Semester § 3.0 0 Rg3.000.000,00 Behun Bekeria Rp000|  Tiak |oeummemenh syt
2|2 ea Bams § Lakiliki  {Jalan Raya Katezan Manzjemen Semaster 4 |34 0| Rpd.000.000,00|80dh Bekerja | Rpl300000,00]  Tidak |ociummemenutisyarat
3 |Adiyono Laki-iki  |Ds Keboen Anom Rt 01Rw. 07 |Tekoik Informatika [Semester § |18 0| Rg2700.000,00|30dzh Bekerja | Rpl00000.00|  Ticek  |peummemenutizyarat
4] 242216016 D Intan Sasi Patempuan |Din. t. 10Rw 03 | Alpatand Semaster 4 3 63 0| Rg3.000.000,00|Betun Bekerja Ro0 0| Tidk  |seummemeni syt
3| 142216039 Euphrasia Fenny D [Perempnan |Rum s | Alntansd Semaster 4 |14 0 Rol,00|Belum Bekeria Re000|  Tidk |ocummementi syt
6| 242216017 |[Linda Purvati¥ |Perempuan | Tenunzan Driyorsfo Aluntansd Semester4 319 0 Rel)00|Belum Bekerja Rl 0| Tik  |peummementi syt
7| 41216030 |Ya Sinta Mot Persmpuan |11 MastripNo. 183 Karangpilang | Mangjemen Semaster4 318 0| Rg7.000.000,00|Behun Bekeria Rel M| Tidsk  |peummementi syt
8| 143216901 [RaizaFsa ANS  [Perempuan |11 Brizen Katamso 3 No. 73 Teboik Informatlea [Semester § 324 0 Rp200000000  |Behun Bekeria Rel00|  Tidk |ocummementi syt

Figure 1. Part of the initial table of participants in the SPK scholarship questionnaire

Data Selection (Data Selection). Data in the database is often not all data used, therefore only
the data that is suitable for analysis will be taken from the database. The data used are NIM,
name, department, semester, GPA, organization, parental income, employment, personal
income, transfer status from other universities, then on income attributes because there are two,
it will be combined into one attribute that is the total income attribute. Whereas for sex data and
addresses of students will be removed from the table because the two data from these attributes
will not be used in the data mining process. So that the list of attributes used in the data mining
process can be seen in table 1.
Table 1. Attribute selection.

Attribute Using
Nama \
Jenis Kelamin X
Alamat X
Jurusan N
Semester \
Organisasi v
Penghasilan Orangtua \
Pekerjaan \
Penghasilan Pribadi v
Pindahan dari PT lain ~
Ne NIM Nama Jurusan Semester IPK  |Organisasi| Total P Pekerjaan Pindahan PT lain Beasiswa
1| 143213124|Rahmad Hidavyat Indr Teknik Informatika |Semester 8 [3.00 0| Rp3.000.000,00| Belum Beketja Tidak Belum syarat
2| 241216135| Angpa Bagus § Manajemen Semester 4 (304 0 Rp3.500.000,00| Sudah Bekerja Tidalk Balum memenuhi syarat
3| 143214519| Adiyono Teknik Informatika |Semester8 [2.8 0 Rp3.600.000.00| Sudah Bekerja Tidalk Belum syarat
4| 242216016|Dewi Intan Sari Aluntansi Semester 4 [3.63 0| Rp3.000.000,00| Belum Beketja Tidak Belum syarat
5| 242216039|Euphrasia Fenny D | Akuntansi Semester 4 [2 84 0 Rp0.00|Belum Bekerja Tidalk Belum memeanuhi syarat
6] 24221601 7|Linda Purwati N Aluntansi Semester4 |3.19 0| Bp0.00|Belum Bekerja Tidak Belum syarat
7[ 241216050 Ya Sinta Moi Manajemen Semester4 [3.18 0| Rp7.000.000,00| Belum Bekerja Tidak Belum syarat
8] 143216901 |Raiza Esa AN S Telnik Informatika |Semester 8 [3.24 0 Rp2.000.000.00| Belum Bekerja Tidal Balum memenuhi syarat
8| 143214507 [Aditva Darmawan | Teknik Informatika |Semester 8 |3.6 2 Rp6.300.000,00| Sudah Bekerja Tidak Belum syarat
10| 143214508 Azizah Teknik Informatika |Semester8 [3.0 2 Rp6.800.000,00| Sudah Bekerja Tidalk Belum memeanuhi syarat
11 143214505 [Rico Agung Prabowo | Telnik Informatika |Semester 8 |2.98 0 Rp2.200.000.00| Sudah Bekerja Tidalk Belum syarat
12] 143214520 (M. Rifai Teknik Informatika |Semester 8 [3.10 0| Rp2.500.000,00| Sudah Bekerja Tidak Belum syarat

Figure 2. Part table student data after data selection process.

Data Transformation. Data that has previously been discarded or merged into the appropriate
format hereinafter to be processed in the ID3 data mining decision tree. Because the data from
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several attributes obtained from the questionnaire in the form of numerical numbers, it is
necessary to change the attributes into several intervals. In this case the organization needs to
be changed into two attributes, namely between those who are active in organizations if students
follow at least 1 or more organizations that are at UMAHA or who are not active in the
organization if the students do not follow the organization at all, while for semester attributes
there are many attributes will be divided into 3 categories, namely the initial semester which
represents 1st semester, mid semester representing 2nd semester, 3rd semester, 4th semester,
5th semester, and also 6th semester, as well as the final semester representing 7th semester and
8th semester, for categories the GPA attribute will be divided into two categories, namely GPA
3.00 and above, or GPA below 3.00, and the attributes of total income are also divided into 2
categories, namely the total income below 3 million and also the total income of 3 million and
above. So after the data transformation process is carried out to produce categories that can be
useful to facilitate the data mining process later because the above attributes have been
categorized according to their respective values. For the results of the student questionnaire data
table, the data transformation can be seen in figure 3.

No| NIM | Nama Jorusan Semester IFK Organisasi | Total Penghasilan | Peherjaan | Pindahan PT lain Beasiswa
1] 143213124 |Rahmad Hidayat Inde| Teknik Informatika  |Semaster akhir 3.00Keatas | Tidak Aktif |3 Juta Keatas Belum Bekerja Tidak Belum memanuhi syarat
2| 241216135|Angza Bagus 8 Manajemen Semester Kestas | Tidal Aktif |3 Juta Keatas Sudah Belerja Tidal Belum memenuhi syarat
3| 143214319(Adivono Teknik Informatika  |Semester akhir Dibawah 2.00 | Tidak Aktif |3 Juta Keatas Sudah Bekerja Tidak Belum memenuhi syarat
4| 242216016 |Dewi Intan Sari Aluntansi Semester 00Keatas | Tidak Aktif |3 Juta Keatas Belum Bekerja Tidak Belum memenuhi syarat
3| 242216039 |Euphrasia Feny D | Aluntansi Semastar Dibawah 3.00| Tidak Aktif |Di bawah 3 Tuta Belum Bekerja Tidak Belum memenuhi syarat
6| 242216017|Linda Purwati N Alamtanst Semastar 00Kearas |Tidak Akiif |Di bawah 3 Juta Belum Bekerja Tidak Belum memenuhi syarat
7] 241216050|Ya Sinta Moi Manajemen Semester Kestas | Tidal Aktif |3 Juta Keatas Belum Bekerja Tidal Belum memenuhi syarat
8| 143216901 [RaizaEsa ANS Telnik Informatika _[semester akhir 3.00keatas | Tidak Akiif |Dibawah3 Juta  |Belum Bekerja Tidak Belum memenuhi syzrat
9| 143214307|Aditya Darmawan | Teknik Informatika | Semester akhir 3.00Keatas | Aktif 3 Juta Keatas Sudsh Bekerja Tidak Belum memenuhi syarat
10| 143214508 | Azizah Teknik Informatika  |Semester akhir 3.00Keatas | Aktif 3 Juta Keatas Sudah Belerja Tidak Belum memenuhi syarat
11] 143214303|Rico Agung Prabowo| Teknik Informatika [semester akhir Dibawzh 3.00| Tidak Aktif |Dibawah 3 Juta  |Sudah Bekera Tidak Belum memanuhi syarat

Figure 3. Part table student data after data transformation process.

e Mining Process. In the mining process, what will be done is to form a decision tree rule with
ID3 algorithm, then the Entropy and Information Gainya are calculated. The following is a tree
that is formed after the calculation process of Entropy values and Information Gain of 100
student data with 13 positive resolution data and 87 negative resolution data.

Pindahan
dari PT lain

Ya Tidak

/Belum
memenuhi ( organisasi
\\syara( )\

Aktif

( semester ( memenul hi

Semester Awal Semester Akhir
Semester Pertengahan

(Penghasitan

3 Juta keatas Dibawah 3 Juta

K:y dari 3,00 3,00 kei
i

syarat

Figure 4. Rule Decision Tree ID3 For SPK Scholarships

3.3. Data Mining

Rule accuracy testing is done to determine the accuracy of the decision results by the rule in the decision
support system. In this study the authors tested 100 data on student training for scholarship applicants
using the RapidMiner application. Following are the results of testing decision support systems.
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Table View Plot View

accuracy: 99.00% +- 3.00% (micro average: 99.00%)

frue Belum memenuni syarat true Memenuni syarat class precision
pred. Belum memenuhi syarat 86 0 100.00%
pred. Memenuhi syarat 1 13 92.86%

class recall 98.85% 100.00%

Figure 5. Rule ID3 accuracy calculation results.

4. Conclusions

Based on the results and discussion of the Decision Support System for Giving Scholarships at Maarif
Hasyim Latif University, it can be concluded that the Decision Support System built has a high level of
decision-making accuracy, and the decision tree with 1D3 algorithm can be used to gain knowledge in
the field of education especially in giving scholarship.
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