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Before Submission

The author must ensure that the manuscript has been prepared using

the BAREKENG template following the author guidelines and not written by only
one author. Manuscripts that can be written by only one author are intended for
the invited author or the author who has reputable research and publication in the field
of mathematics. The manuscript must also have been carefully proofread and checked
for similarity (for 2025 edition, a proofreading certificate must be attached as
a supplementary file in the submission process). Manuscripts that do not meet the
author guidelines, aim, and scope, along with manuscripts that are written in a different
format or have poor English grammar will be immediately rejected. Only manuscripts
that meet the BAREKENG standards will be processed further.

Registration and login are required to submit items online and to check the status of
current submissions.

News

Scopus Indexing Announcement

We are delighted to announce that the Barekeng: Journal of Mathematics and Its
Applications has been officially indexed in SCOPUS as of December 2024. The articles
indexed are those published starting from Volume 14 (2020) up until the latest edition
published during Scopus admission. More details can be viewed through the Scopus
tracking_system, Scopus website and, Scimagojr website.

Congratulations to all of the authors who have entrusted their finest work to
BAREKENG: Journal of Mathematics and Its Applications. Our heartfelt gratitude goes

https://ojs3.unpatti.ac.id/index.php/barekeng/index
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to the entire editorial team and peer reviewers for their dedication, hard work, and
invaluable contributions to enhancing the quality of every manuscript published in
BAREKENG: Journal of Mathematics and Its Applications.

We hope this achievement inspires continued contributions to the advancement of
Mathematics as a whole.

Best regards,
Editorial Team of BAREKENG: J. Math. & App.

Call For Papers !!!

Call for Papers...!!!
B 2025-05-18

BAREKENG : Journal of Mathematics and Its Applications, call for
papers for Volume 20 issue 1 (March 2026). Deadline submission

on August 31st, 2025.

https://ojs3.unpatti.ac.id/index.php/barekeng/index

Andry Lesnussa
i in Chief

Publisher Collaboration

BAREKENG : Journal of Mathematics and
Its Applications, published by Pattimura
University, in Collaboration with Indonesian
Mathematical Society (IndoMS). (see detail)
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Current Issue

Vol 19 No 3 (2025): BAREKENG: Journal of Mathematics and Its
Application

BAREKENG : Journal of Mathematics and Its Applications, Volume 19 Issue 3 (September

2025) has been available online since July 2025. All officially published articles are written in
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English. This volume is published four times a year in March,

June, September, and December. All articles in this issue (60
are&eng

research articles) include 242 authors from Indonesia, India,

Malaysia, Nigeria, Oman, and Kuwait.
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SENTIMENT ANALYSIS OF PRE-SERVICE MATHEMATICS TEACHER THROUGH
NAIVE BAYES CLASSIFIER: THE CASE OF MATHEMATICAL ABSTRACTION
PROBLEM

Riki Andriatna, Dadan Dasari 1485-1498

4 Abstract views 0 | B8 PDF downloads O |

COMBINING FUZZY ANP AND FUZZY ARAS METHODS FOR DETERMINING THE
BEST LAND INVESTMENT LOCATION

Chasib Idris, Mila Kurniawaty, Saadatul Fitri 1499-1512
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ANALYSIS OF THREE SERVERS CLOSED SERIES QUEUING NETWORK WITH
DELAY TIME USING MAX-PLUS ALGEBRA
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#il Abstract views 0 | 22 PDF downloads O |
MODELING GENDER DEVELOPMENT INDEX IN SOUTHEAST SULAWESI
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About Journal

BAREKENG : Journal of Mathematics
and Its Applications (p-ISSN: 1978-7227
and e-ISSN: 2615-3017) is a scientific
media  publication  published by
Pattimura University. This journal publish
articles related to Pure and Applied
Mathematics, Pure and Applied
Statistics, Actuarial Science, and
Mathematic Computation.

The meaning word "Barekeng" is a
local term of the Moluccas language
which means Counting or Calculating.
Counting is a main and fundamental
activity in the field of Mathematics.
Therefore we tried to promote

"Barekeng"” as the name of our
scientific journal.

Read more...

Updates Information

Good News!!!

Starting in 2020, BAREKENG: Journal of
Mathematics and Its Applications, is
published four times a year, namely in
March, June, September, and December.
While, since 2022, BAREKENG: Journal of
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MAPPING EARTHQUAKE MAGNITUDES IN BENGKULU PROVINCE AND
SURROUNDING AREAS USING ROBUST ORDINARY KRIGING

Baki Swita, Mulia Astuti, Fachri Faisal, Aang Nuryaman 1537-1552

4l Abstract views 0 | 23 PDF downloads O |

OPTIMIZING DEFINED BENEFIT PENSION PLAN FUNDING: COMBINING ENTRY
AGE NORMAL METHOD AND SINGLE SALARY APPROACH
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DERIVATIONS OF PSEUDO BE-ALGEBRAS
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ANALYTICAL APPROACH OF GENERALIZED LINEAR MODELS FOR HANDLING
OVERDISPERSION IN POVERTY DATA OF INDONESIA
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4 Abstract views 0 | B8 PDF downloads O |
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Mathematics and Its Applications has
published all its articles in English.

The articles for Volume 19 issue 2 June
2025 have been published, while for
Volume 19 issue 3 September 2025 &
Volume 19 issue 4 December 2025 are in
progress. Currently, BAREKENG: Journal
of Mathematics and Its Applications calls
for papers for volume 20 issue 1, March
2026.

As of December 7th, 2024, BAREKENG:
Journal of Mathematics and Its
Applications has been  successfully
accepted for Scopus indexing (click this
link here to check). Please check this link
and tracking
number: 844B555EB70B0478.

Editorial Office Location

&

| Office of BA... 3; ?Sﬂhgﬂ:ggls”
J°  View larger map
¥ ,
1t YanthyKha Poka
Office of BAREKEI

Jurnal ilmu maten

Teluk Ambon

u !GQ
M e

Map data ©2025 Report a map error

] Walang Resto ‘

9/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15794
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15794
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15794/10641
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15446
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15446
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15446/10736
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15627
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15627/10737
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15585
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15585
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15585/10738
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16352
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16352
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16352
https://www.scopus.com/sourceid/21101272725
https://www.scopus.com/sourceid/21101272725
https://suggestor.step.scopus.com/progressTracker/index.cfm?trackingID=844B555EB70B0478
https://maps.google.com/maps?ll=-3.655165,128.19394&z=15&t=m&hl=en&gl=ID&mapclient=embed&cid=2587652120563699967
https://www.google.com/maps/@-3.6551653,128.1939395,15z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan
Lilis Harianti Hasibuan, Ferra Yanuar, Dodi Devianto, Maiyastri Maiyastri, Rudiyanto 1587-1596
Rudiyanto

4 Abstract views 0 | B8 PDF downloads O |

TRANSFORMER-BASED OPTICAL CHARACTER RECOGNITION APPROACH FOR
IDENTIFYING MOTOR VEHICLES WITH OVERDUE TAXES
Nabila Dwi Fazira, Achmad Fauzan 1597-1608

# Abstract views 0 | BB PDF downloads O |

GRID SEARCH AND RANDOM SEARCH HYPERPARAMETER TUNING
OPTIMIZATION IN XGBOOST ALGORITHM FOR PARKINSON'S DISEASE
CLASSIFICATION

Shafa Fitria Agilah Khansa, Nurissaidah Ulinnuha, Wika Dianita Utami 1609-1624

# Abstract views 0 | @ PDF downloads O |

PREDICTION INTERVALS IN MACHINE LEARNING: RESIDUAL BOOTSTRAP AND
QUANTILE REGRESSION FOR CASH FLOW ANALYSIS
Wa Ode Rahmalia Safitri, Farit Mochamad Afendi, Budi Susetyo 1625-1636

4 Abstract views 0 | B8 PDF downloads O |

THE SHOELACE ALGORITHM IN ENGINEERING: PYTHON APPLICATIONS FOR
AREA AND INERTIAL ANALYSIS
Pankaj Dumka, Dhananjay R. Mishra 1637-1648

https://ojs3.unpatti.ac.id/index.php/barekeng/index

Google Scholar Citation

Citation Analysis : Google Scholar

Semua Sejak

Kutipan 5078 48

indeks-h 28 2
indeks-i10 91

Google Scholar :
Find us on

-y

10/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16352/10647
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16950
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16950
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16950/10680
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16800
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16800
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16800
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16800/10812
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16433
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16433
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16433/10817
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17403
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17403
https://www.facebook.com/jurnalbarekeng/
https://www.facebook.com/jurnalbarekeng/
https://www.instagram.com/jurnal_barekeng/
https://www.instagram.com/jurnal_barekeng/

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan

4 Abstract views 0 | ¥@ PDF downloads O |

MATHEMATICAL MODEL OF DENGUE HEMORRHAGIC FEVER SPREAD WITH
DIFFERENT LEVELS OF TRANSMISSION RISK

Faishal Farrel Herdicho, Nabil Azizul Hakim, Fatmawati Fatmawati, Cicik Alfiniyah, John 1649-1666
Olajide Akanni

#il Abstract views 0 | 23 PDF downloads O |

IMPLEMENTATION OF PLS-PM IN KNOWING THE FACTORS THAT INFLUENCE THE
INCIDENCE OF TYPHOID FEVER IN PATIENTS IN ANUTAPURA PALU HOSPITAL
Virga Damayanti, Fadjryani Fadjryani, Iman Setiawan 1667-1680

# Abstract views 0 | #@ PDF downloads O |

APPLICATION OF MAMDANI FUZZY LOGIC IN REFRIGERATOR SELECTION
Anisa Dwi Oktarina, Agus Maman Abadi, Syukrul Hamdi 1681-1698

#ii Abstract views 0 | 23 PDF downloads O |

PREDICTION OF ECONOMIC GROWTH RATE OF TUBAN REGENCY WITH
ADAPTIVE NEURO-FUZZY INFERENCE SYSTEM ALGORITHM
Maya Muaziza, Ahmad Zaenal Arifin, Suzatmo Putro 1699-1710

4l Abstract views 0 | 23 PDF downloads O |

https://ojs3.unpatti.ac.id/index.php/barekeng/index

11/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17403/10754
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17477
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17477
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17477/10699
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16977
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16977
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16977/10811
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17393
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17393/10648
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17554
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17554
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17554/10650

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan

FETAL HEALTH RISK STATUS IDENTIFICATION SYSTEM BASED ON
CARDIOTOCOGRAPHY DATA USING EXTREME GRADIENT BOOSTING WITH
ISOLATION FOREST AS OUTLIER DETECTION

Firda Yunita Sari, Dian Candra Rini Novitasari, Abdulloh Hamid, Dina Zatusiva Haq 17N-1724

4 Abstract views 0 | B8 PDF downloads O |

APPLICATION OF GPU-CUDA PARALLEL COMPUTING TO THE SMITH-WATERMAN
ALGORITHM TO DETECT MUSIC PLAGIARISM
Alfredo Gormantara, Ferdianto Tangdililing, Sean Coonery Sumarta 17251736

41 Abstract views 0 | 22 pdf downloads 0 |

ESTIMATION OF BENEFIT RESERVES IN ENDOWMENT INSURANCE USING THE
INDONESIAN MORTALITY TABLE IV AND ZILLMER METHOD

Wanda Hamidah Sadli, Devni Prima Sari 17371746

#il Abstract views 0 | 3 pdf downloads O |

APPLICATION OF THE FUZZY TOPSIS METHOD FOR LECTURER CERTIFICATION
ASSESSMENT

Stephanie Marceline Raintung, Luther A. Latumakulita, Franky Paat, Irwan Karim, Steven 17471764
Sentinuwo, Noorul Islam

41 Abstract views 0 | 2= pdf downloads 0 |

https://ojs3.unpatti.ac.id/index.php/barekeng/index

12/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16795
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16795
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16795
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16795/10828
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17294
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17294
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17294/10711
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15675
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15675
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15675/10704
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16026
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16026
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16026/10705

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan
DETERMINING TEACHING SCHEDULE AT STATE SENIOR HIGH SCHOOL 1 DEPOK
USING ASSIGNMENT THEORY WITH HUNGARIAN METHOD AND NEW IMPROVED

ONES ASSIGNMENT METHOD ASSISTED BY PYTHON
Catherine Richelle Hindarto, Febi Sanjaya 1765-1778

41 Abstract views 0 | 2= pdf downloads 0 |

IMPLEMENTATION OF THE DBSCAN ALGORITHM FOR CLUSTERING STUNTING
PREVALENCE TYPOLOGY IN WEST JAVA, CENTRAL JAVA, AND EAST JAVA
REGIONS

Bagus Sumargo, Kadir Kadir, Dena Safariza, Munawar Asikin, Dania Siregar, Nilam Novita 1779-1790
Sari, Danu Umbara, Rizky Hilmianto, Robert Kurniawan, Irman Firmansyah

41 Abstract views 0 | 22 pdf downloads 0 |

SPATIAL INTERPOLATION OF RAINFALL INTENSITY IN JAVA ISLAND USING
ORDINARY KRIGING

Shabira A. Auliyazhafira, Fariza A. Putri, Theresia S. Nauli, Aulia R. Al Madani, | Gede 1791-1804
Nyoman Mindra Jaya, Annisa N. Falah, Budi Nurani Ruchjana

# Abstract views 0 | #2 pdf downloads O |

BEEF PRICE FORECASTING BASED ON TEMPORAL, SPATIAL AND SPACE-TIME
PARAMETER INDICES
Syifa Nurul Fatimah, Ahmad Fuad Zainnuddin, Novi Mardiana, Utriweni - Mukhaiyar 1805-1824

41 Abstract views 0 | 2= pdf downloads 0 |

https://ojs3.unpatti.ac.id/index.php/barekeng/index

13/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16797
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16797
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16797
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16797/10706
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17132
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17132
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17132
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17132/10707
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15748
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15748
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15748/10708
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17564
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17564
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17564/10729

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan

NONLINEAR TRACKING CONTROL FOR PREY STABILIZATION IN PREDATOR-PREY
MODEL USING BACKSTEPPING
Khozin Mu'tamar, Janson Naiborhu, Roberd Saragih, Dewi Handayani 1825-1840

4 Abstract views 0 | 23 pdf downloads O |

FUZZY GEOGRAPHICALLY WEIGHTED CLUSTERING WITH OPTIMIZATION
ALGORITHMS FOR SOCIAL VULNERABILITY ANALYSIS IN JAVA ISLAND

Alwan Fadlurohman, Tiani Wahyu Utami, Setiawan Amrullah, Nila Ayu Nur Roosyidah, 1841-1852
Oktaviana Rahma Dhani

41 Abstract views 0 | 22 pdf downloads 0 |

COMPARATIVE ANALYSIS OF MACHINE LEARNING METHODS IN CLASSIFYING
THE QUALITY OF PALU SHALLOTS
Desy Lusiyanti, Selvy Musdalifah, Agusman Sahari, Iman Al Fajri 1853-1864

#il Abstract views 0 | 3 pdf downloads O |

ANALYSIS OF REAL RELATIVE ASYMMETRY IN URBAN TRANSPORTATION
NETWORK PROBLEMS USING SPACE SYNTAX, REDS, AND MACHINE LEARNING
CONCEPTS

Robiatul Adawiyah, Fitriyatul Mardiyah, Dafik Dafik, lka Hesti Agustin, Excelsa Suli
Wildhatul Jannah, Marsidi Marsidi

1865-1878

4l Abstract views 0 | 23 PDF downloads O |

https://ojs3.unpatti.ac.id/index.php/barekeng/index

14/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16931
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16931
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16931/10709
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16721
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16721
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16721/10710
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15965
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15965
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15965/10703
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16299
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16299
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16299
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16299/10835

7/1/25, 9:31 PM BAREKENG: Jurnal llmu Matematika dan Terapan

STABILITY ANALYSIS OF GAMBLING BEHAVIOR MODEL WITH COGNITIVE
BEHAVIORAL THERAPY TREATMENT

Fazat Asfa Niswah, Kartika Nugraheni, Irma Fitria, Retno Wahyu Dewanti 1879-1892

4l Abstract views 0 | 23 PDF downloads O |

A MODEL ON MARKET EQUILIBRIUM USING A DIFFERENTIAL EQUATION WITH
TIME DELAYS
Jalina Widjaja, Naufal Zidan Putra Irawan, Yudi Soeharyadi, Dumaria R. Tampubolon 1893-1904

41 Abstract views 0 | #@ PDF downloads O |

PERFORMANCE COMPARISON OF SOME TYPES OF WAVELET TRANSFORMS FOR
TOURISM DATA PATTERN APPROXIMATION
Syamsul Babhri, Lailia Awalushaumi, Bulgis Nebulla Syechah, Satriawan Pradana 1905-1922

# Abstract views 0 | @ PDF downloads O |

USING A MONOTONE SEQUENCE OF FUNCTIONS TO DETERMINE THE SHORTEST
ARC LENGTH OF CIRCLES CONNECTED ANY TWO POINTS ON SPHERE
Muhammad Kabil Djafar, La Ode Safiuddin, Lilis Laome, Norma Muhtar, Herdi Budiman,
Edi Cahyono, La. Gubu, Alfian Alfian, Indra Alamsyah, Askar Kohalsum

1923-1932

4l Abstract views 0 | 23 PDF downloads O |

ANALYSIS OF THE RELATIONSHIP BETWEEN WATER QUALITY AWARENESS AND
DRINKING WATER CONSUMPTION BEHAVIOR (CASE STUDY: MAJENE CITY AND

https://ojs3.unpatti.ac.id/index.php/barekeng/index 15/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15461
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15461
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15461/10836
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16535
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16535
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16535/10837
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17202
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17202
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17202/10725
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17070
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17070
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17070/10838
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17283
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17283

7/1/25, 9:31 PM BAREKENG: Jurnal llmu Matematika dan Terapan

CAMPALAGIAN VILLAGE, WEST SULAWESI)

Musafira Musafira, Nur Hilal A. Syahrir, Putri Indi Rahayu 1933-1944

4 Abstract views 0 | B8 PDF downloads O |

DYNAMIC ANALYSIS OF PREDATOR-PREY MODEL WITH CANNIBALISM
INTERVENTION AND DISEASE INFECTION IN PREY USING HOLLING TYPE 1l
RESPONSE FUNCTION

Fardinah Fardinah, Hikmah Hikmah, Rahmah Abubakar, Laila Qadrini, Haris Haris, Nadia
Salsabilah

1945-1956

# Abstract views 0 | BB PDF downloads O |

APPLICATION OF THE SUPPORT VECTOR MACHINE, LIGHT GRADIENT BOOSTING
MACHINE, ADAPTIVE BOOSTING, AND HYBRID ADABOOST-SVM MODEL ON
CUSTOMERS CHURN DATA

Felice Elena, Robyn Irawan, Benny Yong 19571972

# Abstract views 0 | @ PDF downloads O |

A THREE-TERM CONJUGATE GRADIENT METHOD FOR LARGE-SCALE
MINIMIZATION IN ARTIFICIAL NEURAL NETWORKS

Umar A Omesa, Muhammad Y. Waziri, Issam A. R. Moghrabi, Sulaiman M. Ibrahim, Gudu E 1973-1988
B, Fakai S L, Rabiu Bashir Yunus, Elissa Nadia Madi

4l Abstract views 0 | 23 PDF downloads O |

https://ojs3.unpatti.ac.id/index.php/barekeng/index 16/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17283
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17283/10839
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17287
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17287
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17287
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17287/10726
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17296
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17296
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17296
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17296/10840
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17704
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17704
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17704/10841

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan

SECURING INFORMATION CONFIDENTIALITY: A MATHEMATICAL APPROACH TO
DETECTING CHEATING IN ASMUTH-BLOOM SECRET SHARING
Azhar Janjang Darmawan, Sugi Guritman, Jaharuddin Jaharuddin 1989-2002

4l Abstract views 0 | 23 PDF downloads O |

MATHEMATICAL MODELLING OF SMOKING BEHAVIOR: TREATMENT AND
PREVENTION OPTIMAL CONTROL
Ananda Noersena, Fatmawati Fatmawati, Cicik Alfiniyah, Afeez Abidemi 2003-2016

41 Abstract views 0 | #@ PDF downloads O |

MODELING TOTAL FERTILITY RATE IN INDONESIA: A COMPARISON OF FOURIER
SERIES REGRESSION AND ELASTIC NET REGRESSION
Fadhilah Fitri, Melin Wanike Ketrin, Mawanda Almuhayar 2017-2028

# Abstract views 0 | @ PDF downloads O |

PERFORMANCE LOSS QUANTIFICATION IN KERNEL DENSITY ESTIMATION FOR
ACTUARIAL AND FINANCIAL ANALYSIS
Shafira Fauzia Untsa, Nanang Susyanto, Danang Teguh Qoiyyimi, Dwi Ertiningsih 2029-2038

4 Abstract views 0 | B8 PDF downloads O |

A COMPARATIVE ANALYSIS OF DBSCAN AND GAUSSIAN MIXTURE MODEL FOR
CLUSTERING INDONESIAN PROVINCES BASED ON SOCIOECONOMIC WELFARE
INDICATORS

https://ojs3.unpatti.ac.id/index.php/barekeng/index

17/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17382
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17382
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17382/10842
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17444
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17444
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17444/10809
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17192
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17192
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17192/10702
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16771
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16771
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16771/10762
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17533
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17533
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17533

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan

Sri Andayani, Namita Retnani, Thesa Adi Saputra Yusri, Bambang Sumarno Hadi Marwoto 2039-2056

4l Abstract views 0 | 23 PDF downloads O |

MODELING THE IDX30 STOCK INDEX USING STEP FUNCTION INTERVENTION
ANALYSIS

Rais Rais, Dini Aprilia Afriza, Iman Setiawan, Hartayuni Sain, Fadjryani Fadjryani, Junaidi 2057-2068
Junaidi

# Abstract views 0 | BB PDF downloads O |

MODEL APPROACH OF AGGREGATE RETURN VOLATILITY: GARCH(1,1)-COPULA
VS GARCH(1,1)-BIVARIATE NORMAL
Asysta Amalia Pasaribu, Anang Kurnia 2069-2082

#il Abstract views 0 | 23 PDF downloads O |

IMPACT OF FEATURE SELECTION ON DECISION TREE AND RANDOM FOREST
FOR CLASSIFYING STUDENT STUDY SUCCESS

Firdaus Amruzain Satiranandi Wibowo, Heri Retnawati, Muhammad Lintang Damar Sakti, 2083-2096
Asma Khoirunnisa, Angella Ananta Batubara, Miftah Okta Berlian, Zulfa Safina Ibrahim,

Jailani Jailani, Sumaryanto Sumaryanto, Lantip Diat Prasojo

4l Abstract views 0 | 23 PDF downloads O |

OPTIMAL PORTFOLIO FORMATION USING MEAN VARIANCE EFFICIENT
PORTFOLIO AND CAPITAL ASSET PRICING MODEL WITH ARTIFICIAL NEURAL

https://ojs3.unpatti.ac.id/index.php/barekeng/index

18/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17533/10825
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17251
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17251
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17251/10810
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17176
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17176
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17176/10830
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17017
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17017
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17017/10827
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17546
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17546

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan

NETWORK AS STOCK SELECTION METHOD
Emy Siswanah, Siti Maslihah, Agustina Anggraini, Muhammad Malik Hakim 2097-2110

4 Abstract views 0 | B8 PDF downloads O |

SURVIVAL ANALYSIS ON DATA OF STUDENTS NOT GRADUATING ON TIME USING
WEIBULL REGRESSION, COX PROPORTIONAL HAZARDS REGRESSION, AND
RANDOM SURVIVAL FOREST METHODS

Ramya Rachmawati, Nur Afandi, Muhammad Arib Alwansyah 2111-2126

41 Abstract views 0 | #@ PDF downloads O |

COX PROPORTIONAL HAZARD AND EXPONENTIAL SURVIVAL ANALYSIS IN
PATIENTS WITH END-STAGE CHRONIC KIDNEY FAILURE AT BOJONEGORO
Nur Silviyah Rahmi, Achmad Rifai, M. Irfan Islami, Annisa Andra Azifa 2127-2140

# Abstract views 0 | @ PDF downloads O |

LEPROSY CASE MODELING IN EAST JAVA USING SPATIAL REGRESSION WITH
QUEEN CONTIGUITY WEIGHTING
Toha Saifudin, Marisa Rifada, Karina Rubita Makhbubah, Devira Thania Ramadhanty 2141-2154

41 Abstract views 0 | 2= pdf downloads 0 |

PERFORMANCE EVALUATION OF THE INDF.JK STOCK PRICE MOVEMENT
PREDICTION MODEL USING RANDOM FOREST METHOD WITH GRID SEARCH
CROSS VALIDATION OPTIMIZATION

https://ojs3.unpatti.ac.id/index.php/barekeng/index

19/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17546
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17546/10795
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17613
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17613
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17613
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17613/10813
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16002
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16002
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16002/10829
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16101
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16101
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16101/10826
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17042
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17042
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17042

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan

Della Zaria, Evy Sulistianingsih, Shantika Martha, Wirda Andani 2155-2168

4 Abstract views 0 | 23 pdf downloads O |

COMPARISON OF LEAST SQUARE SPLINE AND ARIMA MODELS FOR PREDICTING
INDONESIA COMPOSITE INDEX
Any Tsalasatul Fitriyah, Nur Chamidah, Toha Saifudin 2169-2178

41 Abstract views 0 | #3 pdf downloads O |

ANALYSIS OF EARTHQUAKE SEISMICITY IN MALUKU PROVINCE AND ITS
SURROUNDING AREAS USING THE MAXIMUM LIKELIHOOD ESTIMATION
METHOD

Henry Junus Wattimanela, Adi Setiawan 2179-2190

#il Abstract views 0 | 3 pdf downloads O |

MULTIOBJECTIVE MODEL PREDICTIVE CONTROL IN STOCK PORTFOLIO
OPTIMIZATION
Marlina Y, Solikhatun Solikhatun 2191-2206

4 Abstract views 0 | 23 pdf downloads O |

PREDICTION OF AVERAGE TEMPERATURE IN BANYUWANGI REGENCY USING
SARIMA

Idrus Syahzagqi, Sediono Sediono, Mega Kurnia Dyaksa, Anggi Triya Vionita, Anisah 2207-2218
Nabilah Ghasani

https://ojs3.unpatti.ac.id/index.php/barekeng/index

20/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17042/10801
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17363
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17363
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17363/10798
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16351
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16351
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16351
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/16351/10785
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17226
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17226
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17226/10832
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17469
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17469

7/1/25, 9:31 PM

BAREKENG: Jurnal llmu Matematika dan Terapan

4 Abstract views 0 | #3 pdf downloads O |

THE TRIPLE IDEMPOTENT GRAPH OF THE RING Z_n
Vika Yugi Kurniawan, Bayu Purboutomo, Nughthoh Arfawi Kurdhi 2219-2228

#il Abstract views 0 | 3 pdf downloads O |

ANALYSIS OF FOOD SECURITY FACTORS WITH PATH MODELING SEGMENTATION
TREE (PATHMOX) METHOD IN PARTIAL LEAST SQUARES IN WEST KALIMANTAN
Nabila I1zza Harnanta, Hendra Perdana, Neva Satyahadewi 2999-2242

# Abstract views 0 | #3 pdf downloads O |

COMPARISON OF EXPONENTIALLY WEIGHTED MOVING AVERAGE CONTROL
CHART WITH HOMOGENEOUSLY WEIGHTED MOVING AVERAGE CONTROL
CHARTS AND ITS APPLICATION

Erna Tri Herdiani, Mustabsyirah Mustabsyirah 2243-2262

#ii Abstract views 0 | 3 pdf downloads O |

LEVEL SOFT GROUP AND ITS PROPERTIES
Saman Abdurrahman, Mochammad Idris, Faisal Faisal, Na’imah Hijriati, Threye Threye, 2263-2274
Aprida Siska Lestia

4 Abstract views 0 | 23 pdf downloads O |

https://ojs3.unpatti.ac.id/index.php/barekeng/index

21/22


https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17469/10807
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15930
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15930/10796
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17051
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17051
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17051/10831
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17302
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17302
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17302
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/17302/10808
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15922
https://ojs3.unpatti.ac.id/index.php/barekeng/article/view/15922/10797

7/1/25, 9:31 PM BAREKENG: Jurnal llmu Matematika dan Terapan

VIEW ALL ISSUES »

Editorial Office Contact Info
Pattimura University +62 852 4335 8669 (Yopi Andry Lesnussa)
Ex. UT Building 2nd Floor, Ir. M. Putuhena Street, +62 823 9798 0021 (Dyana Patty)
Poka-Ambon City, 97233, Maluku Province, Indonesia barekeng.journal@mail.unpatti.ac.id

barekeng.math@yahoo.com

https://ojs3.unpatti.ac.id/index.php/barekeng/index 22/22


https://ojs3.unpatti.ac.id/index.php/barekeng/issue/archive

BAREKENG: Journal of Mathematics and Its Applications
September 2025 Volume 19 Issue 3 Page 1765-1778

B Clre &e ng P-ISSN: 1978-7227 E-ISSN: 2615-3017

n
jurnal ilmu matematika dan terapan d https://doi.org/10.30598/barekeng

DETERMINING TEACHING SCHEDULE AT STATE SENIOR
HIGH SCHOOL 1 DEPOK USING ASSIGNMENT THEORY WITH
HUNGARIAN METHOD AND NEW IMPROVED ONES
ASSIGNMENT METHOD ASSISTED BY PYTHON

Catherine Richelle Hindarto !, Febi Sanjaya®*

2Department of Mathematics Education, Faculty of Teacher Training and Education, Universitas Sanata Dharma
Jin. Affandi, Mrican, Caturtunggal, Depok, Sleman, Yogyakarta, 55281, Indonesia

Corresponding author’s e-mail: * febi@usd.ac.id

ABSTRACT

Article History: Every school has a lesson schedule that describes the allocation of teacher assignments to
Received: 17" December 2024 €€rtain lesson hours in each class. The teaching schedule at State Senior High School 1
Revised: 4" March 2025 Depok is still made manually. Therefore, assignment theory using the Hungarian method
Accepted: 2 April 2025 and the New Improved Ones Assignment (NIOA) method assisted by Python is an alternative
Published: I July 2025 for automating the schedule creation process. The purpose of this research is to determine

(1) the assignment model, (2) the application of the Hungarian method, (3) the application
of the NIOA method, and (4) a comparison of the process and results using both methods
from the teaching schedule at State Senior High School 1 Depok. The following research
results were obtained. The assignment model can be arranged into assignment tables, which
Automated Scheduling; contain teacher codes in the rows, day and lesson hour codes in the columns, and the

Keywords:

Hungarian; availability of teacher’s teaching hours, which is filled in with entry 1 if the teacher can
Neu'/ Improved Ones teach and 0 if the teacher cannot teach in the corresponding cells. Those tables are
Assignment, processed using Python according to Hungarian and NIOA assignment algorithms. The
Python; difference in the application of the two methods is only in the algorithm for finding the initial
Teaching Schedule basic feasible solution. Overall, the two methods applied produce the same schedule results.

Differences in results are obtained if two teachers can only teach at the same time.

This article is an open access article distributed under the terms and conditions of
the Creative Commons Attribution-ShareAlike 4.0 International License.

How to cite this article:

C. R. Hindarto and F. Sanjaya., “DETERMINING TEACHING SCHEDULE AT STATE SENIOR HIGH SCHOOL 1 DEPOK USING
ASSIGNMENT THEORY WITH HUNGARIAN METHOD AND NEW IMPROVED ONES ASSIGNMENT METHOD ASSISTED BY
PYTHON,” BAREKENG: J. Math. & App., vol. 19, no. 3, pp. 1765-1778, September, 2025.

Copyright © 2025 Author(s)
Journal homepage: https.//ojs3.unpatti.ac.id/index.php/barekeng/
Journal e-mail: barekeng.math@yahoo.com; barekeng.journal@mail unpatti.ac.id

Research Article - Open Access

1765



http://creativecommons.org/licenses/by-sa/4.0/
https://ojs3.unpatti.ac.id/index.php/barekeng/
mailto:barekeng.math@yahoo.com
mailto:barekeng.journal@mail.unpatti.ac.id

1766 Hindarto, et al. DETERMINING TEACHING SCHEDULE AT SMA NEGERI 1 DEPOK USING ASSIGNMENT THEORY ...

1. INTRODUCTION

Every school has a lesson schedule prepared for each class. The purpose of the lesson schedule is to
ensure every student can receive learning experiences as much as possible within the existing schedule [1],
[2], [3]. According to Chusna, Fatrianto, and Birbas [1], [4], a good lesson schedule should consider teacher
placements and teaching hours.

Based on interviews with Curriculum Department Staff Teacher at State Senior High School 1 Depok,
the school prepares the lesson schedule by considering several things, namely the type of teacher, Subject
Teachers' Forum (MGMP), teacher's activities, student conditions, and course weight. However, the school
still uses a manual method to create the schedule, which involves manually recording the time of teachers'
teaching availability and entering this data into Excel for documentation. This manual approach completes
the schedule in at least two weeks. If there is any revision on the schedule, the staff still have to check it
manually, which can take a lot of time and effort. There is a possibility of human error in manual scheduling,
such as putting the teacher in the time that the teacher can not teach, putting the teacher in the wrong class,
or even accidentally putting two or more teachers in one class at the same time. Therefore, a solution is needed
to create teaching schedules that are quicker and easier to check.

The scheduling process can be carried out in various ways, using mathematical methods and other
approaches. Based on previous research, many school scheduling problems have been solved using genetic
algorithms [5], [6], |7], |8]. Some have been addressed using the B/S method [9] and web-based approaches
[4]. Additionally, they can also be solved mathematically using the integer linear model method and goal
programming [10], [11], [12]. The assignment method for solving scheduling problems has not yet been
found among these various methods.

Assignment theory is a special case of transportation theory [13]. The problem often resolved with
transportation theory is the distribution of goods from several sources to several destinations. Therefore, the
distribution process will be arranged so that each factory can get the goods it needs, each warehouse has
sufficient supply, and shipping costs can be optimized. Allocation in transportation theory allows for multiple
sources to be transported to a single destination or for a single source to be transported to multiple
destinations. In contrast, assignment theory deals with assigning workers to specific tasks, with the condition
that each worker performs only one task and only one worker performs each task.

The Hungarian method for optimizing assignment problems is the most common [14]. The principle
of the Hungarian method is to select workers for jobs that produce optimum objective function value. The
principles of the Hungarian method are (1) determining the initial feasible solution, (2) testing optimality,
and (3) revising the table if there are any unassigned workers. A feasible solution can be obtained by
subtracting each row and column with minimum and minimum columns. Optimality tests are carried out
using horizontal and vertical lines that cover the assignment. The assignment occurred when the entry of a
pair of workers and a job was 0. If the number of lines doesn’t equal the number of rows or columns, the
process continues to the revision stage. The revision stage is carried out by determining entries crossed by a
line, not struck by a line, and closed by the intersection of two lines. Then, every entry that doesn’t get crossed
by a line is subtracted by the minimum of those entries (d;;), and every entry whose position is in the
intersection of two lines is added by d;;. Even though the entries of the initial matrix change as a result of the
operation, the assignment selection and optimization results remain the same.

Various methods have been developed to solve assignment problems [13], [15], [16], [17]. Khalid,
Sultana, and Zaidi [18] developed a new assignment method called the New Improved One's Assignment
(NIOA) Method. The algorithm consists of five steps. The first step is to calculate and write the sum of the
elements in each row on the right side of the cost matrix. Then, determine the smallest sum among them.
Divide each total of each row i of the matrix by the smallest sum. If k; < 2 for all i, then proceed to step 3;
otherwise continue on to the next step. The second step is to add or subtract any row by any number, until
every k; < 2. In the third step, the new matrix, find the smallest (or largest) entry of each row and each
column. Then, divide each entry by the corresponding product of the smallest (or largest) entry on each row
or column. In the next step, find each row's minimum (or maximum) entry in the new matrix and divide each
entry by that minimum (or maximum) entry. The process of assigning the workers to their jobs is the same
as in the Hungarian method but covers all entries with 1. If there are unassigned workers, revise. Select the
minimum (or maximum) entry that does not liec on any of the lines. Then, divide every entry with uncovered
lines by the minimum (or maximum) value.
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However, Murugesan and Esakkiammal [15] discovered a problem that resulted in an optimal solution
using the New Improved Ones Assignment Method. Their research concluded that some cases within
assignment theory do not yield optimal results compared to the Hungarian method. If the results are not
optimal, then the assignment may be different. In the case of a teaching schedule, as long as the teacher's time
is available for a particular class, the results of the assignment will not be a problem. Optimal values are not
considered in the case of teacher scheduling, creating a combination of assignments that schools can consider
when choosing a schedule. Therefore, the NIOA method will not be a problem despite its weakness.

Assignment problems can be constructed and solved with the help of programming languages. Python
is a programming language that is freely available and free to use, even for commercial purposes. Python is
a programming language that is easy for users to understand [19], [20], [21]. Python also enables
collaboration, making it one of the most widely used programming languages.

The Hungarian and New Improved One's Assignment methods will be implemented when creating
teaching schedules. Python is used as a tool to assist in solving teacher scheduling problems. Python is an
appropriate programming language for this research, as it allows for collaboration with schools.

2. RESEARCH METHODS

The research used applied research. Applied research is carried out to overcome problems and improve
internal aspects of life by formulating alternative solutions based on scientific knowledge [22]. This research
will apply assignment theory to the teacher's teaching schedule using the Hungarian and New Improved One's
Assignment methods, which Python assists.

Definition 1. Assignment theory is a special balanced case (equal number of rows and columns) of
transportation theory, where the number of workers and tasks selected is equal to 1 |14], [23]

Assignment theory consists of several workers and tasks to be paired, each having a certain weight
(cost, time, earnings, and others). Each worker is paired with the task, providing minimal or maximal weight.
The problem of assigning n workers to m tasks are expressed as follows.

Minimizing the objective function:

z = Yiz1 Xjeq CijXij (1)

Subject to (s.t.):
Zﬁﬂ‘ii =1;j=12,..,m ()
Z;n=1xij:1ii=1,2,--,m (3)

x;j = 1, if worker i is assigned to job j or x;; = 0, if worker i is not assigned to job j.

Description:

x;j: assignment of worker i to job j

c;j: weight (cost) of worker i on job j (¢;; € R)
Table 1 represents Definition 1.

Table 1. Assignment Table as a Representation of the Assignment Matrix

Job
1 2 3 n
1 Ci1 C12 C13 Cin
Worker 2 C%1 Cyp c2.3 C%n
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The research was carried out at State Senior High School 1 Depok, which is located at Babarsari Street,
Tambak Bayan, Depok, Caturtunggal, Sleman, Special Region of Yogyakarta. The subject of this research is
the lesson schedule at State Senior High School 1 Depok. Assignment Theory will be implemented in subjects
to optimize the teaching schedule. The data used in this research is primary data. The required data are the
number of subject teachers teaching in a particular class, the number of teaching hours for every teacher at
every level, considerations to make lesson schedules, and lesson schedules applied at the school during the
academic year 2023/2024.

Data is collected through interviews, observation, and documentation. Data is obtained by interviewing
the Curriculum Department Staff who make the schedule. Data on teacher teaching schedules is obtained by
observation and documentation. The research instrument needed is an interview guide. The interview guide
contains information about how the school creates teaching schedules and what considerations the school
takes into account when it makes a teaching schedule. Further information consists of teacher picket
schedules, schedules of routine activities carried out by the school, the duration of the student's study at
school, and other information received when conducting interviews. The data obtained will be analyzed in
several sections. After obtaining the data on teachers and subjects taught by teachers, data are analyzed to
form an assignment matrix according to the assumptions and considerations in making lesson schedules at
school. The optimization of the assignment matrix is analyzed using different algorithms for each method in
Python. The similarities and differences in the schedules formed to analyze the process and results of
determining the teaching schedule.

The Python application used in this study is Google Colab, which utilizes the Pandas, NumPy, and
Random libraries. Google Colab is connected to Google Drive using the mount feature during the process.
The data file is stored in Google Drive as an Excel file. Subsequently, the Excel file is read using Pandas,
producing input data as a data frame. After that, the data frame is converted into a list or array to facilitate
executing the Hungarian and NIOA algorithms.

3. RESULTS AND DISCUSSION

Data was collected on April 1st, 2024, at State Senior High School 1 Depok on Babarsari Street,
Tambak Bayan, Depok, Caturtunggal, Sleman, Special Region of Yogyakarta. The data was obtained through
an interview with the Curriculum Department Staff Teacher, responsible for creating the class schedules at
State Senior High School 1 Depok. The data collected includes a description of the teaching process for the
2023/2024 academic year, as well as information regarding the considerations and processes undertaken by
the school in creating the class schedules.

The curriculum used by the school is the 2013 Curriculum for grades XI and XII and the Merdeka
Curriculum for Phase E/Grade X. The school has 18 classes, consisting of six Phase E/Grade X classes, four
grade XI MIPA classes, two grade XI IPS classes, four grade XII MIPA classes, and two grade XII IPS
classes. Each grade follows 46 weekly lesson hours, consisting of 10 hours for Tuesday-Thursday and 8 hours
for Monday and Friday. In the 2023/2024 academic year, State Senior High School 1 Depok has 42 teachers,
comprising 31 Civil Servant Teachers and 11 Non-Permanent Teachers.

The teaching schedule at State Senior High School 1 Depok is arranged with several considerations,
including the type of teacher, the schedule for Subject Teacher Conference, the personal considerations of
the teachers, student conditions, and subject weights. State Senior High School 1 Depok has three types of
teachers: Civil Servant Teachers (ASN) consisting of teachers who are part of the Civil Service and teachers
who are Government Employees with Work Agreements, Religious Education and Character Education
teachers, and Non-Permanent Teachers. Each subject teacher has a specific Subject Teacher Conference
schedule, with one weekly meeting. Personal teacher considerations include health and condition, retirement
age, individual and family matters, and other factors related to the teacher's activities outside of work. In
addition to teacher considerations, the class schedule is also adjusted to student conditions and the subjects'
weight. Subjects requiring high concentration, accuracy, and focus from students are preferably not placed at
the end of the day. The school also provides options for placing subjects such as Informatics, Javanese
Language, Cultural Arts, Music Arts, Religious Education, and Character Education at the end of the day.
The first- and second-lesson hours on Monday should preferably be filled with subjects that have a minimum
of four lesson hours, as the teacher briefing after the flag ceremony has the potential to cut the first lesson
hour.
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Based on those considerations, creating the schedule at the school begins by asking Non-Permanent
Teachers and Religious Education and Character Education teachers who are not ASN about their availability
to teach at the school. The next step is to review the Subject Teacher Conference (MGMP) schedule. Teachers
with a Subject Teacher Conference (MGMP) schedule on a particular day can only teach until the 4th lesson
hour. Next, the school considers the personal condition of each teacher. Teachers with health issues typically
receive adjacent classes when scheduled to teach two or more classes in proximity. The class lasts two lesson
hours per session, except for subjects with three two-lesson hours per week. The school will divide subjects
with three two-lesson hours into two sessions: one session with two lesson hours and one session with one
two-lesson hour. These two lesson hours will be scheduled on the same day as the other subjects and will
have similar constraints. Subjects with at least three two lesson hours are scheduled on Monday during the
first- and second-class periods. Physical Education (Penjasorkes) is preferably expected before the second
break so that students do not exercise in the afternoon.

Assignment theory using the Hungarian method and the New Improved Ones Assignment (NIOA)
method, with the assistance of Python, can be implemented to create the schedule. The scheduling is based
on several assumptions:

1. The school has already assigned teachers to specific grades and subjects.

2. Non-Permanent Teachers have been manually scheduled to teach on certain days and class hours.
3. Supervisors for P5 activities are not scheduled.

4. Retirement time and personal considerations are not taken into account.

Based on the school's considerations in organizing the teaching schedule, a matrix is formed to model
the teacher assignment at the school, as shown in Table 2.

Table 2. Teaching Assignments at State Senior High School 1 Depok 2023/2024 Academic Year

Day_Lesson Hours Code

Monday_A Monday_B Monday_C - Friday D
1 €11 C12 €13 Cim
2 21 C22 C23 Com
Teacher
Code 3 C31 C32 C33 C3m
m Cm1 Cm2 Cm2 " Cmm

Minimizing the objective function:

Z = Yimq X1 CijXij ©
¢;j = 1, if the teacher can teach at the specific lesson hour

or

c;j = 0, if the teacher can't teach at the specific lesson hour

Subject to (s.t.):

Yitixij=1;j=12,..,m (10)
Zﬁlx”:l;i:l,Z,..,m (11)
x;j = 1, if teacher i is assigned to specific lesson hour j

or
x;j = 0, if teacher i is not assigned to specific lesson hour j
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Description:
x;j: assignment of teacher i to lesson hour j
m is the number of lesson hours available in one week.

Phase E/Grade X has a value of m = 17, because they have P5 activities that take place at the last four
lesson hours on Tuesday, Wednesday, and Thursday. Grades XI and XII have a value of m = 20 when the
Religious Education and Character Education subject is conducted for 3 lesson hours at once in one day or
m = 21 when the subject is divided into 1 and 2 lesson hours.

Classes XI and XII have two types of classes: the Mathematics and Natural Science (MIPA) primary
class consists of four classes and the Social Sciences (IPS) major consists of two classes. The number of
teachers in Class XI is 26, consisting of seven GTTs and three, including teachers of Religious Education and
Character. Meanwhile, on Friday, the teachers who teach in Class XII have 24 teachers consisting of five
GTTs and three of them are teachers of Religious Education and Character. Class XI MIPA 2 and XII MIPA
2 comprised Muslim and Christian students. Class XI MIPA 3 and XII MIPA 3 consist of Muslim and
Catholic students. Class XI IPS 2 consists of Muslim, Christian, and Catholic students. Class XII IPS 2
consists of Muslim, Christian, Catholic, and Hindu students. Therefore, the time for assigning teachers to
Religious Education and Character Education needs to be determined first.

The teacher constraint limits each teacher to teaching only one class at a specific time. The time
constraint limits each class period to be taught by only one teacher. This study uses only entries where ¢;;
and x;; have values of 1 and 0, so the optimization of the objective function will have the same value if there
are other possible assignments. Those two numbers were chosen because the school does not have priority
subjects, and all subjects are considered to be arranged equally. Therefore, this study uses assignment theory
to assign teachers to teaching times.

The teacher code represents one meeting in a class for a specific teacher teaching a subject. The day
and lesson hours codes are structured this way because each day has 8-10 lesson hours, and each session
typically lasts for two lesson hours. Thus, class periods can be grouped in multiples of two, with the following
breakdown: A for lesson hours 1-2, B for lesson hours 3-4, C for lesson hours 5-6, D for lesson hours 7-8,
and E for lesson hour 9-10. However, certain conditions may prevent the lesson hour from being represented
by code A. The teacher code for one meeting in a subject with three class periods will be combined with the
meeting of a subject with similar constraints by assigning a new teacher code.

In this study, the assignment is still done manually using Google Sheets, as an automatic modeling
method has not yet been found. When using Google Sheets, the first row of every sheet must be skipped
because the Python code is designed to separate the Teachers and Day Lesson Hours codes with an empty
first row. Table 3 is the assignment table for the initial data of class E1.

Table 3. Teaching Assignment Class E1

Tea- El_ El1_ El1_ E1_ E1T El T El_ E1_ E1_ E1_ E1.T E1L.T E1.L.T E1_ El1_ El1_ E1_
Mon Mon Mon Mon — — Tues Wedn Wed Wed hurs hurs hurs Frid Frid Frid Frid
cher uesd uesd

Code day  day_ day_ day_ ay A ay B day_ esday nesd nesd day day day = ay_ ay_ ay ay
A B C D - - C A ay B ayC A B C A B C D
36 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1
27 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1
27-28 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1
32 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0
3 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
16 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1
25 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1
40 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1
3 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
18 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1
41 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
26 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1
6 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1
31 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1
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After the table is completed, the file is downloaded in .csv format and processed using Python. Once
the teacher assignment for class E1 is created, the modeling continues for class E2. In addition to the school's
considerations, the modeling for class E2 depends on the assignment results in class E1. The same approach
is applied to create the assignments for all classes, continuing with class E3, class E4, and so on until XII IPS
2. This ensures that a teacher already teaching in one class will not be scheduled to teach in another class
simultaneously.

Data is processed according to each method's algorithm. The Hungarian and NIOA methods produce
the same initial feasible matrix, so the result of the optimal matrix is also the same. The assignment results
using both methods do not exhibit varying assignment combinations. The Python code has been designed to
provide assignments to the leftmost entry that meets the assignment criteria in each row with the smallest
Boolean value of 'True' [24]. Thus, the resulting assignment form from Python is obtained as follows in
Figure 1.

["E1l Monday A'] ----- [*27-28 E1']
['El_Monday B'] ----- ["36_E1']
["El Monday C'] ----- ["31 E1']
["El_Monday D"] ----- ["27_E1']
["El Tuesday A'] ----- ["25 E1']
["El_Tuesday B'] ----- ["48 E1"]
["El Tuesday C'] ----- ['41 E1']
["El_Wednesday_A'] ----- ['3_E1"]
['El_Wednesday B'] ----- ['6_E1']
["El_Wednesday C'] ----- ['11_E1"]
['El_Thursday A'] ----- ['26_E1']
["El Thursday B'] ----- ['28_E1']
["E1l_Thursday C'] ----- ['32_E1']
['E1_Friday A"] ----- ['38 E1']
["E1l Friday B'] ----- ["16 E1']
['E1l _Friday C'] ----- ["18 E1']
["E1l Friday D'] ----- ["28 E1']

Figure 1. List of Teaching Assignments in Class E1 from Python

The meaning of Figure 1 above is as follows. For example, [‘E1_Friday D’] ---- [29 E1’] means that
the teacher for class E1 on Friday during lesson hours 7-8 (D) is a teacher with code 29. The assignment
matrix for the next class is prepared and processed similarly using Python. Based on the results, there are
some differences in the schedule for Grade XII. The main change is in Grade XII MIPA 1, as the subsequent
classes follow the outcome of the class before. In the case of Grade XII MIPA 1, a difference in results was
found between the Hungarian and NIOA methods, as shown in Table 4.

Table 4. Differences in Teacher Assignment Results in Class XII MIPA 1

Teacher Code Teacher Code
Schedule Hungarian NIOA Schedule Hungarian NIOA
Monday A 38-1 14 Wednesday E 2-1 8-1
Monday B 23-1 20 Thursday A 13-2 5-1
Monday C 8-1 38-2 Thursday B 15 23-1
Monday D 34B 23-2 Thursday C 19B-1 8-2
Tuesday 4-5 2-2 17 Thursday D 14 19B-2
Tuesday 6-7 23-2 2-1 Thursday E 20 19B-1
Wednesday A 5-1 15 Friday A 38-2 34B
Wednesday B 13-1 24A Friday B 19B-2 13-2
Wednesday C 8-2 38-1 Friday C 24A 2-2
Wednesday D 17 13-1 Friday D 5-2 5-2

The results were different because two teachers could only teach simultaneously, as shown in Table
5. This issue causes the assignment matrix to be unable to find an optimal line equal to the number of rows
or columns in the assignment matrix, leading to a revision stage. The results of the revision stage for both
methods differ. The revision process in teacher assignments affects some teachers, leading to assignments
that do not align with the considerations. If a similar situation occurs, it is necessary to recheck the matrix
and also review the schedule once it is completed.
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Table 5. Obstacles in the Class XII MIPA 1 Assignment Matrix

XII XII XII XII XII XII XII' XII XII XII XII XII XII XII XII XII XII XII XII XII
MIp MIP MIP MIP MIP MIP MIPA MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP MIP
Taecher A1 A1 A1 A1 A1l Al 1 Al A1 A1 A1 A1 A1 A1 A1 A1l A1l A1 A1 Al

Code Mon Mon Mon Mon Tues Tues Wedne Wed Wed Wed Wed Thur Thur Thur Thur Thur . . . .
Frida Frida Frida Frida

day day_ day_ day_ day_ day_ sday_ nesd nesd nesda nesd sday sday_ sday sday sday A B C D

A- B C D 4 67 A ayBaC yD ayE A B C D E Y2 ¥P YL ¥
196-1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
196-2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
34B 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 0 1 1 1 0 0 1 1 0 1 1 1 0 1 1 0 1 1 1 1
17 0 1 1 1 0 0 1 1 0 1 1 0 1 0 1 1 0 1 1 0
13-1 1 1 1 1 0 0 1 1 1 0 0 0 0 0 0 0 1 1 1 1
13-2 0 0 0 0 0 0 0 0 0 0 o Il o 0 0 0 0 0 0 0
15 0 1 1 1 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 0
20 0 0 0 0 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 0
2-1 1 1 1 1 0 0 0 1 1 1 1 1 0 0 0 0 1 1 1 1
2-2 0 0 0 0 1 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1
23-1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1
23-2 0 0 0 0 1 1 0 0 0 0 0 1 0 1 1 1 0 0 0 0
24A 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 0 0
38-1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
38-2 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 1 1 1 1
5-1 1 1 1 1 0 0 1 0 0 0 1 0 0 0 0 0 1 1 1 1
5-2 0 0 0 0 0 0 0 0 0 0 o Il o 0 0 0 0 0 0 0
8-1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0
8-2 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 1 1 0 1

In the context of teacher scheduling, the optimization results are not heavily emphasized. Nevertheless,
differences in results indicate another example of non-optimal assignments in the NIOA method, as noted in
[15]. According to the opinions of these researchers, the Hungarian method is the most reliable so far, and
future researchers should not rely solely on the NIOA method. In this case, the NIOA method offers
opportunities to explore alternative variations in scheduling teacher assignments.

Overall, the scheduling process met the expectations of the Curriculum Department Staff Teacher,
specifically the implementation of a blocking system from the start. The scheduling results using Python are
produced more quickly than manual scheduling. Despite many assumptions, the scheduling results using
Python can be reviewed in less than a week.

However, there are some weaknesses in the scheduling process using Python. Even though a blocking
system has been created based on the school's considerations, there is still a possibility that the resulting
schedule may not be suitable for teachers or students. For example, in Table 5 two teachers can teach for
only one lesson hour. It would be a problem for Python since it will proceed to the revision stage of each
method, resulting in an unsuitable schedule. The assignment matrix should be reviewed before it is processed
in Python. If it does happen, manual checking is necessary to ensure that the schedule aligns with teachers'
and students' capacities and abilities. This checking can be done using Excel with Conditional Formatting
applied.

Another weakness is that no parallel assignment matrix form has been found for all classes within one
school, so there are additional obstacles to viewing the assignment of teachers between one class and another.
However, scheduling can still be done one by one between classes. Apart from that, the weighting in this
study still uses the numbers 1 and 0. It will probably be much better if the entries are large enough for a
subject-blocking system with a fixed time for its implementation.

Table 6 and Table 7 below are the results of teacher assignments to teach at State Senior High School
1 Depok in the 2023/2024 academic year. The school's lesson schedule format prepares the results.
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Table 6. Teaching Schedule Using Hungarian Method
TIME PHASE E / GRADE X GRADE XI GRADE XII
D MI MI Ml MI MI MI
A JP E1l E2 E3 E4 ES Eé6 Pl\:ll PA PA PA II;S IPS2 PA PA l\:l;) PA H;S IPS 2
Y 2 3 4 1 2 4
1 27 42 32 30 25 3 4 2397/ 16 26 34B 35 38 23 7/10 6 40 19A
2 28 42 32 30 25 3 4 2397/ 16 26 34B 35 38 23 7/10 6 40 19A
3 36A 31 27 3 11 6 4 2397/ 16 21 35 34B 23 15 5 8 19A 24A
M BREAK
g 4 36A 31 28 3 11 6 42 4 21%/ 21 35 34B 23 15 5 8 19A 24A
D 29/ 19
A 5 31 36 18 27 6 26 42 4 10 33 40 25 8 5 13 B 9 24B
Y BREAK
6 31 36 18 28 6 26 35 4 29 33 40 25 8 5 13 IB? 9 24B
7 27 28 36 6 31 18 35 42 33 25 24B 40 3134 13 19B 23 7 17
8 27 28 36 6 31 18 29 42 33 25 24B 40 3])34 13 19B 23 7 17
1 25 11 40 36 16 27 5 17 8 6 35 32B 4 13 34B 23 15 24B
2 25 11 40 36 16 27 5 17 8 6 35 32B 4 13 34B 23 15 24B
3 40 16 26 27 36 30 21 5 3{: 9 25 20 4 7;3 23 2: 3 32B
34 24
T 4 40 16 26 27 36 30 21 5 B 9 25 20 2 4 23 A 3 32B
E BREAK
S 5 41 6 30 16 27 36 13 21 5 26 24B 9 2 4 20 7 40 34B
D 6 41 6 30 16 27 36 13 21 5 26 24B 9 23 4 20 7 40 34B
A BREAK
vy 7 34B 25 21 20 40 24B 23 2 19B 6 9 3
8 34B 25 21 20 40 24B 7 2 19B 6 9 3
9 P5 23 13 26 :;; 9 40 7 5 2 21 24B 20
10 23 13 26 :g 9 40 7 5 2 21 24B 20
1 3 27 28 11 30 41 23 35 25 15 32B 18 5 %f 4 21 38 40
2 3 27 28 11 30 41 23 35 25 15 32B 18 5 14 4 21 38 40
w
E 3 6 32 3 28 41 16 35 5 15 8 18 9 13 14 4 3]): 17 38
D 34
N 4 6 32 3 28 41 16 35 5 15 8 18 9 13 14 7/10 B 17 38
]SE BREAK
D 5 11 30 41 18 3 28 5 21 6 14 17 34A 8 20 13 9 32B 15
A 6 11 30 41 18 3 28 5 21 6 14 17 34A 8 20 13 9 32B 15
Y BREAK
7 21 13 5 35 34A 15 17 8 2 38 3 9
8 P5 21 13 5 35 34A 15 17 8 2 38 3 9
9 13 20 35 6 15 32B 2 38 8 17 14 3
10 13 20 35 6 15 32B 2 38 8 17 14 3
1 26 29 27 25 28 11 17 35 6 4 34A 18 13 38 8 15 16
2 26 29 27 25 28 11 17 35 6 4 34A 18 13 38 8 15 16 7/37/
3 28 18 29 32 40 25 33 23 35 4 14 34A 15 17 38 IB? 16 10122
4 28 18 29 32 40 25 33 23 35 8 14 34A 15 17 38 IB? 7 4
BREAK
T
H 5 32 25 16 7 18 31 36 15 17 8 20 24B g) 23 14 38 34B 4
U
R 6 32 25 16 7 18 31 36 15 17 29 20 24B 1; 23 14 38 34B 4
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TIME PHASE E / GRADE X GRADE XI GRADE XII
D MI MI Ml MI Ml MI
A JP E1 E2 E3 E4 ES E6 PI\:II PA PA PA H;S IPS2 PA PA I\:I; PA H;S IPS 2
Y 2 3 4 1 2 4
S BREAK
]z 7 25 33 36 29 18 35 14 7;3 23 20 38 40
Y 8 25 33 36 29 18 35 14 7;3 23 20 38 40
P5
9 29 36 26 35 32B 14 20 1; 17 8 24A 38
10 29 36 26 35 32B 14 20 1; 17 8 24A 38
71 19
1 30 27 25 40 32 0 33 42 21 17 29 4 38 B 5 16 24B 9
2 30 28 25 40 32 48534 33 42 21 17 29 4 38 1; 5 16 24B 9
3 18 3 31 42 26 27 20 33 8 9 29 4 IB? 2 38 16 32B 14
F 29/37 19
R 4 18 3 31 42 26 28 20 33 8 9 4 10 B 2 38 7 32B 14
1 BREAK
D 29/37 24 34
A 5 16 40 6 26 27 32 42 23 8 33 4 10 A B 15 9 20 19B
Y 29/37 24 34
6 16 40 6 26 28 32 42 23 8 33 4 10 A B 15 9 20 19B
BREAK
7 29 26 11 31 7/37 40 15 13;1 20 21 9 17 5 8 24A 14 19A 32B
8 29 26 11 31 7/37 40 15 :g 20 21 9 17 5 8 24A 14 19A 32B
The assignment theory, particularly the Hungarian method, and NIOA can be utilized to schedule
teacher assignments in various schools. If scheduling is to be implemented in other schools, adjustments to
assumptions, considerations, and the modeling process will be needed. The teacher codes at a school can be
adjusted according to the number of teachers and can be sorted by the subjects they teach. The teaching time
codes can be adjusted based on class hours per day. Personal considerations can be related to the conditions
of the teachers and students.
Table 7. Teaching Schedule Using NIOA Method
TIME PHASE E / GRADE X GRADE XI GRADE XII
D MI MI MI MI MI MI
A JP E1l E2 E3 E4 ES Eo6 PA MIPA PA PA IPS IPS2 PA PA Mi PA IPS IPS 2
2 1 PA3 1
Y 1 3 4 1 2 4
1 27 42 32 30 25 3 4 29/37 16 26 34B 35 23 13 7/10 6 38 19A
2 28 42 32 30 25 3 4 29/37 16 26 34B 35 23 13 7/10 6 38 19A
3 36A 31 27 3 11 6 4 29/37 16 21 35 34B 38 8 13 9 L? 40
BREAK
29/ 19
4 36A 31 28 3 11 6 42 4 10 21 35 34B 38 8 13 9 A 40
29/ 19
5 31 36 18 27 6 26 42 4 10 33 40 25 8 5 23 B 32B  24B
M
o BREAK
N 6 31 36 18 28 6 26 35 4 2190/ 33 40 25 8 5 23 l; 32B 24B
D
A 7 27 28 36 6 31 18 35 42 33 25 24B 40 '7;34 15 19B 21 7 38
Y
8 27 28 36 6 31 18 29 42 33 25 24B 40 %4 15 19B 21 7 38
T 1 25 11 40 36 16 27 5 17 8 6 35 32B 4 23 34B 38 9 14
U 2 25 11 40 36 16 27 5 17 8 6 35 32B 4 23 34B 38 9 14
ISE 3 40 16 26 27 36 30 21 5 3; 9 25 20 4 7;3 24A 6 15 3
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TIME PHASE E / GRADE X GRADE XI GRADE XII
D MI MI  MI MI  MI MI
A JP EI E2 E3 E4 E5 E6 PA MPA o0 pa S pgs pa opa ML opa IS gy
2 1 PA3 1
Y 1 3 4 1 2 4
K 4 40 16 26 27 36 30 21 5 3}34 9 25 20 2 4 24A 6 15 3
Y BREAK
5 41 6 30 16 27 36 13 21 5 2 24B 9 2 4 20 7 40 34B
6 41 6 30 16 27 36 13 21 5 26 24B 9 23 4 20 7 40 34B
BREAK
7 3; 25 21 20 40 24B 23 13 5 9 3 3B
8 3; 25 21 20 40 24B 7 13 5 9 3 3B
P3 34
9 23 326 59 40 7 5 2 21 24B 20
10 23 13 26 31; 9 40 7 5 2 21 24B 20
1 3 27 28 1130 41 23 35 25 15 32B 18 5 38 4 8  24B 17
2 3 27 28 11 30 4 23 35 25 15 3B 18 5 38 4 8 24B 17
w 3 6 32 3 2 41 16 35 5 15 8 18 9 13 20 4 3;' 17 38
E
D 4 6 32 3 2 41 16 35 5 15 8 18 9 13 20 710 3;' 17 38
1; BREAK
s 5 u 30 4 18 3 28 5 21 6 14 17 34A 2 8 38 20 9 3B
o 6 11 30 4 18 3 28 5 21 6 14 17 34A 2 8 38 20 9  32B
A BREAK
vy 7 21 13 535 34A 15 14 2 8 17 20 3
8 bs 21 13 535 34A 15 14 2 8 17 20 3
9 3 20 3 6 15 32B 38 17 5 14 3 9
10 3 20 35 6 15 3B 38 17 5 14 3 9
1 26 29 27 25 28 1117 35 6 4 34A 18 13 2 s 3% 16
2 26 29 27 25 28 11 17 35 6 4 34A 18 13 2 s 38 16 0
3 28 18 29 32 40 25 33 23 35 4 14 34A 17 24A 15 19B 16
4 28 18 29 32 40 25 33 23 35 8 14 34A 17 24A 15 19B 7 4
BREAK
T 5 32 25 16 7 18 31 36 15 17 8 20 24B 1;; 14 38 23 34B 4
H
U 6 32 25 16 7 18 31 36 15 17 29 20 24B 1; 14 38 23 34B 4
R
S BREAK
D 7 25 33 36 29 18 35 15 7;3 9B 8 32B 40
A
Y 3 25 33 36 29 18 35 15 7;3 19B 8 32B 40
P3 19 24
9 29 36 26 35 2B 14 20 13 2 40 15
10 29 36 26 35 32B 14 20 139 13 2A4 40 15
1 30 27 25 40 32 710 33 42 21 17 29 4 8 19B 13 16 24A 9
2 30 28 25 40 32 710 33 42 21 17 29 4 8 19B 13 16 24A 9
3 18 3 31 4 2 27 2 33 8 9 29 4 19B 23 17 16 38  24A
4 18 3 31 4 26 28 20 33 8 9 4 291/37/ 19B 23 17 7 38  24A
F
RI BREAK
D 29/37/
A 5 16 40 6 2% 27 32 42 23 8 33 4 o 24A 3B 2 15 14 19A
Y
6 16 40 6 26 28 32 4 23 8§ 33 4 291/37/ 24A 34B 2 15 14 19A
BREAK
7 29 26 11 31 737 40 15 34B 20 21 9 17 38 14 23 19A  24B
8 20 26 11 31 737 40 15 34B 20 21 9 17 38 14 23 19A  24B
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4. CONCLUSIONS

Based on the results and discussion, it can be concluded that:

a. The teaching assignment model at State Senior High School 1 Depok can be structured by
assigning codes to all teachers, which will later correspond to the ‘worker.” Next, codes are
assigned to the days and lesson hours corresponding to the ‘job’. The model-solving process is
carried out sequentially, first solving the model for one class and then using the results from that
class as constraints for solving the model for the next class.

b. Overall, the implementation process of the Hungarian method and New Improved Ones
Assignment methods produces the same teaching assignment. The only difference lies in the part
of the code in Python, which is adapted to each algorithm. Differences in results are obtained if
there are two teachers who can only teach at the same lesson hour.

c. The limitation of this study is that the scheduling process can only be performed for one class at
a time before proceeding to the next class. Future research can develop a teaching assignment
model that enables scheduling for the entire school in parallel.
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