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ONEMLI, DIKKATLE OKUYUNUZ LUTFEN / IMPORTANT, PLEASE READ CAREFULLY

Onemli, Dikkatle Okuyunuz Liitfen
v Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gegen bildiriler igin online (video konferans sistemi
Uzerinden) sunum imkani saglanmigtir.
Online sunum yapabilmek i¢in https://zoom.us/join sitesi {izerinden giris yaparak “Meeting ID or Personal Link Name” yerine
ID numarasini girerek oturuma katilabilirsiniz.
Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamasi kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC’lerde galisiyor.
Her oturumdaki sunucular, sunum saatinden 15 dk dncesinde oturuma baglanmis olmalari gerekmektedir.
Tim kongre katilimeilari canli baglanarak tiim oturumlari dinleyebilir.
Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.
Dikkat Edilmesi Gerekenler- TEKNIK BILGILER
v' Bilgisayarinizda mikrofon olduguna ve galistigina emin olun.
v’ Zoom'da ekran paylagsma ozelligine kullanabilmelisiniz.
v Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.
v Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir
v" Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

\

ASANENANENRN

IMPORTANT, PLEASE READ CAREFULLY
v" To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal Link Name” and
solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 15 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

ASENENENENEN

Points to Take into Consideration - TECHNICAL INFORMATION
v" Make sure your computer has a microphone and is working.
v" You should be able to use screen sharing feature in Zoom.
v' Attendance certificates will be sent to you as pdf at the end of the congress.
v" Requests such as change of place and time will not be taken into consideration in the congress program.

Before you login to Zoom please indicate your name_surname and HALL number,
exp. Hall-1, Ali OZDEMIR

Zoom
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Cloud Video Simple Mobile
Conferencing Online Meetings Collaboration

Meeting ID: 875 0838 3006
Passcode: 161718
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-Opening Ceremony-
18.03.2024
Time (Baku): 11:00-12:00
Time (Ankara): 10:00-11:00

kkk

SPEAKERS
Prof. Bayal Atasov
Prof. Anar Fazil oglu Abbasov
Prof. EInure Meammeadova
Prof. Sabina VELIYEVA

Dos. Azar Agazeynal oglu Qurbanzada
3k 3k k
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Moderator: Prof. Anar Fazil oglu Abbasov
Address: Azerbaycan Kooperasiya Universitesi
Baku Local Time: 13:00 - 15:00

TITLE AUTHOR(S) AFFILIATION
EVALUATION OF ADABOOST AND . . . . .
Sahin YILDIRIM Erciyes University, Kayseri,
R e P ON AT Mehmet Safa BINGOL Turkey
FORENSIC-BASED
INVESTIGATION ALGORITHM

Erciyes University, Kayseri,

WITH THE ELECTION CAMPAIGN Sahin YILDIRIM Turkey
FOR GLOBAL OPTIMIZATION AND Bilal OZAK Amasya University, Amasya,
INVERSE KINEMATIC SOLUTION Turkey
OF ROBOTIC MANIPULATOR
SUNI INTELLEKTIN
TRANSFORMATIV ASPEKTLORI: Azorbaycan Kooperasiya
INNOVASIYA MENECMENT] Aydm BOHROMOV Universiteti
NUMUN®SI
SYNTHESIS, ADME, MOLECULAR Nuriabah SARIRAVAKLI Aydin Adnan Menderes
DOCKING AND DFT OF NEW Ha aga%‘;l‘;%%%f“a University, Aydin, Turkiye
THIAZOLE(])(’%‘II\Q/I.?)I}IJSSI)'(IE(S)N METAL Serife Gokee CALISKAN Gazi Unlverls;ty, Ankara,
Onur GENC Turkiye.
INNOVATIVE TECHNOLOGIES
FOR THE CONTROL OF ) Agorbavean Kooperasiva
BRETTANOMYCES SPECIES IN Azor TAGIYEV erbaycan K00perasty

WINE: RECENT ADVANCES AND
FUTURE TRENDS

Universiteti

IN OUR TERRITORIES LIBERATED
FROM ARMENIAN OCCUPATION
DEVELOPMENT PERSPECTIVES
OF THE AGRICULTURAL FIELD

Nizami Cslal oglu Qafarov

Azarbaycan Kooperasiya
Universiteti
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FACE TO FACE (HALL -2)

18.03.2024

Moderator: Azerbaycan Kooperasiya Universitesi
Address: Dos. Azar Agazeynal oglu Qurbanzada
Baku Local Time: 13:00 - 15:00

TITLE

THE BIRTH OF POP MUSIC IN
TURKEY: 1960’S

AUTHOR(S)

Orhan Bingol

AFFILIATION

Sinop Universitesi, Fen
Edebiyat Fakiiltesi, Sosyoloji
Boliimii, Sinop Tiirkiye

“WESA” AS ONE OF THE TOOLS TO
COMBAT VIOLENCE AGAINST
WOMEN

Dog. Dr. Hatice ALTUNOK
Dr. Ahmet SARNIC

Jandarma ve Sahil Giivenlik
Akademisi — Ankara
Jandarma ve Sahil Giivenlik
Akademisi — Ankara

A QUALITATIVE RESEARCH ON
INDUSTRIAL REVOLUTIONS AND
TECHNOLOGICAL DEVELOPMENT

Dr. Ahmet SARNIC

Jandarma ve Sahil Giivenlik
Akademisi / Ankara

DARK TURIZM: YARANMA Aygiin OLIYEVA Azorbaycan Kooperasiya
SO9BOBLORI VO ZORUROTI Xoadico TAGISOY Universiteti, Baki, Azorbaycan
AZIRBAYCANDA VO DIGOR Amal Rasim oglu Hasonli Azorbaycan Kooperasiya
OLKOLORDO ICBARI TIBBI Alina Faiq qiz1 Mommodova | Universiteti, Baki, Azorbaycan
SIGORTANIN MUQAYiSasi 44 » DAKL, Y

MUASIR SOSIAL SIYASST AVROPA
BIRLIYI OLKOLORI: PROBLEMLOR
VO INKISAF PERSPEKTIVLORI

Nozorov Miisliim Hotom oglu
Xolilova Tohminos Radif qiz1

Azorbaycan Kooperasiya
Universiteti, Baki, Azorbaycan

MUASIR DOVRDA AZORBAYCANIN

IQTISADI INKISAF Nazim Qonizads Tofiq oglu Azsrbaycan Kooperasiya
STRATEGIYASININ Loman Azar qiz1 Hiiseynova | Universiteti, Baki, Azorbaycan
FORMALASMASI
SONAYED® IDAROETMa
SISTEMININ INNOVATIV Vo Feride Nazim qiz1 Azarbaycan Kooperasiya
DAVAMLI INKISAFA Mbohorraomova Universiteti, Baki, Azorbaycan
YONSLDILMOSI
INTERNET-BANKCILIGIN .. o .
g : Cingiz Allahyar oglu Azsrbaycan Kooperasiya
IQTISADI ARTIMDA ROLUNUN Ibrahimli Universiteti, Baki, Azorbaycan

ARTIRILMASI ISTIQAMOTLORI

AZORBAYCAN IQTISADIYYATINDA
KOND TOSORRUFATININ MUHUM
ROLU

Xudaverdiyeva Kifayst Aslan

Azorbaycan Dévlot Igtisad
Universiteti (UNEC)
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FACE TO FACE (HALL -3)
18.03.2024
Moderator: Dr. Elvan Arif oglu CAFEROV
Address: Azerbaycan Kooperasiya Universitesi
Baku Local Time: 13:00 - 15:00
TITLE AUTHOR(S) AFFILIATION
AN ANALYSIS OF THEORETICAL
FACTORS INFLUENCING THE Azorbayean Kooperasiya
CHOICE OF CREDIT RISK Ayton ZEYNALOVA Universiteti
MANAGEMENT PRACTICES BY
BANKS
READING THE IMAGE: Giimiishane Universitesi
EKPHRASIS IN ALI SMITH’S HOW Ahmet URUK : '1'§ Dili ve Edebivats
TO BE BOTH AND AUTUMN netiiz Liivve Bdeblyatl
POTENTIAL AND CHALLENGES
OF THE AGRICULTURE SECTOR Nurbay SEY Bolu Abant Izzet Baysal
IN KOSOVO: POLICIES AND y University, Bolu, Turkey
SOLUTION PROPOSAL
INSAAT MUHITI DIZAYNI Vo .
ONUN ToDRISINO MUASIR . Azorbaycan Memarliq-Insaat
INNOVATIV YANASMA Norgiz AGAYEVA Universiteti (AzMIU)
METODLARI
QLOBALLASMA SORAITINDS
9RZAQ TOMINATI VO KOND Azor Agazeynal oglu Azorbaycan Kooperasiya
TOSORRUFATININ MUQAYISOLI Qurbanzads Universiteti
QIYMOTLONDIRILMOSI
LOBALLASMA VO IQTISADI q Azorbaycan Kooperasiya
QDAYANIQSILIQ PR(?BLEMi Anar Fazil oglu Abbasov Uyniversitefi Y
DAVAMLI VO BORPA OLUNAN
KSND-TSSS-RR-UFATI:- QU-)A ; Azorbaycan Kooperasiya
TOHLUK®SIZLIYI Vo IQLIM Sobino VOLIYEVA e aversitas
TRANSFORMASIYASININ
TONZIMLONMSi METODLARI
INVESTISIYA LAYIHOLORININ
IQTISADI QIYMOTLONDIRILMBSI: Azorbavean Kooberasiva
YEKUN INVESTISIYA QORARININ Elnuro MOMMADOVA Dniversitn
9SAS FAKTORLARININ MUQYYON
EDIiLMosi
FROM THE HISTORY OF
AGRARIAN REFORMS IN NORTH- Huseynov Jeyhun Ashraf Institute of History and
WEST AZERBAIJAN AT THE END hl Ethnology named after A.A.
OF THE 19TH - BEGINNING OF oghu Bakikhanov

AYRI-AYRI FONLIR UZR3 MUASIR

TOLIM TEXNOLOGIYALARINDAN

ISTIFADO TOCRUBOLARI DOVRI
PEDAQOJI MOTBUATDA

Aystxan ZIYAD (isgendsrov)
Dr.Elvan CAFEROV
Zemfira Anacan (Sirinova)

Azorbaycan Dovlot Pedagoji
Universiteti
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Session-1, Hall-1
16.03.2024
Moderator: Assist. Prof. Suna Ozden CELIK
Meeting ID: 875 0838 3006 / Passcode: 161718
Baku Local Time: 11:00 — 13:00
Ankara Local Time: 10:00 — 12:00

Author(s) Affiliation

ENSURING EFFICIENT OPERATION Ph.D. Mammadova Gulbahar
OF GAS WELLS IN THE CONDITION i Gulmammad Azerbaijan State Oil and
OF ACTIVE WATER AND SAND Ph.D.Abbasova Samira Vaqif Industry University
MANIFESTATIONS o q
INEQUALITY OF GAS CONSUMPTION . .
AND METHODS OF THEIR Aliyeva Ofelya Arastun Azfggagi‘n %tfgse?gtand
REGULATION ustry Y
CLEANING OF WASTE WATERS BY Giilay BULUT Istanbul Technical University,
ION FLOTATION Fatma ARSLAN Istanbul, Turkiye
P%\I,?g KII\{IQ}‘;’}S?S gg%Y]gg‘(/)V(];:]f:{N Yunus GULERY?:JZ Iskenderun Technical
USE Nurhan Adil OZTURK University, Hatay, Turkey
THE IMPORTANCE OF RETENTION
DAMS AND OPPOSITE Furkan ACAR Bursa Technical University,
EMBANKMENTS IN FLOOD AND Abdullah Emin AKAY Bursa, Tiirkiye
SEDIMENT CONTROL
Caner Yavuz KASAP
THE IMPORTANCE OF FIRE SAFETY . . . .
ROADS AND LANES IN FIGHTING Abdullalf( Emin AKAY Bursa Techmca} Il?nversrcy,
FOREST FIRES _Bura ARICAK Bursa, Turkiye
Stiimeyye BINGOL
THE USABILITY OF i-TREE . . -
SOFTWARE FOR THE YEAR-BASED S‘Emeyg?ggg% Bursa Technical Universi
DETERMINATION OF LAND USE, AIR Abd ‘if ah Emin AKAY ursa Be‘; ‘CTa..rki wersity,
POLLUTION AND HYDROLOGICAL c U i{ KASAP ursa, turkiye
STATUS IN SETTLEMENT AREA aner yavuz
RELEASE OF MICROPLASTIC FROM i : Namik Kemal University,
LAUNDRY OF TEXTILES Suna OZDEN CELIK Tiirkiye

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Session-1, Hall-2
16.03.2024
Moderator: Dr. Mujahid Ali
Meeting ID: 875 0838 3006 / Passcode: 161718
Baku Local Time: 11:00 — 13:00
Ankara Local Time: 10:00 — 12:00

CONGRESS PROGRAM

Author(s) Affiliation
EFFECTS OF CHARCOAL Abdifitah Mohamed Bursa Technical University
PRODUCTION ON DEFORESTATION ABDULLAHI Bursa. Tiirkive ’
IN SOMALIA Abdullah Emin AKAY i Y
URBAN GREEN AREAS IN AFRICA: Abdulwasa Abdiwali HASSAN | Bursa Technical University,
CASE OF SOMALIA Abdullah Emin AKAY Bursa, Tiirkiye
BOUDRAHAM Salima Mohammed V University in
MONITORING AND MODELING OF MABROUKI Jamal Rabat, Faculty of Sciences of
THE ENVIRONMENTAL IMPACTS OF ANOUZLA Abdelkader Rgbat, Rabat, Morocco
MARINE RENEWABLE ENERGIES AIT OUJALLAL IlTham University of Hassan II -
LOUKILI Hayat Casablanca, FSTM,
ABROUKI Younes Mohammedia, Morocco
AIT OUJALLAL IlTham Mohammed V University in
MABROUKI Jamal Rabat, Faculty of Sciences of
MODELING APPROACHES FOR ANOUZLA Abdelkader Rabat, Rabat, Morocco
WASTEWATER TREATMENT BOUDRAHAM Salima University of Hassan II -
LOUKILI Hayat Casablanca, FSTM,
ABROUKI Younes Mohammedia, Morocco
COMPARISON OF WATER o ahid AL
PRODUCTIVITY OF RESPONSIVE DRIP Asif Iqbal Water Management Research
IRRIGATION AND FURROW Malik Muhan?ma d Akram Farm, Pakistan
IRRIGATION IN BITTER GOURD .
Tahir Mehmood

APPLICATION OF WELL DEVIATION
CONTROL TECHNOLOGY BY
CHANGING THE AXIAL LOAD IN THE
DRILLING OF INCLINED-
HORIZONTAL WELLS IN THE FIELDS
OF WESTERN KAZAKHSTAN
All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.

Omarova Ayten Shamsaddin

Azerbaijan State Oil and
Industry University

Kindly keep your cameras on till the end of the session.
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GENERAL ACTION STYLES OF
MUNICIPAL FIRE DEPARTMENT
AFTER FIRE AND EXPLOSION
EVENTS

Author(s)

Gokhan KARAYUNLU
Murat ERCAN

Affiliation

Mersin Universitesi
Cankir1 Karatekin Universitesi

COUNTRY AND CHAPTER-BASED
CONCENTRATION ANALYSIS OF
TURKEY'S FOREIGN TRADE
TOWARDS THE ORGANIZATION OF
ISLAMIC COOPERATION COUNTRIES

Hatice PAPAKCI
Havanur ERGUN TATAR

Bartin Universitesi

CORPORATE SOCIAL
RESPONSIBILITY COMMUNICATION:
THE INFLUENCE OF SOCIAL
MARKETING ON PERCEPTIONS OF
SUSTAINABLE BUSINESS PRACTICES

Hafize Nurgiil DURMUS
SENYAPAR

Gazi University, Rectorate,
Ankara, Turkiye

STRATEGIC COMMUNICATION
PLANNING IN PUBLIC
ADMINISTRATION: INTERACTION
WITH INTERNAL STAKEHOLDERS
AND BUILDING CORPORATE
CULTURE

Mehmet Seyda OZAN

Erciyes University

ASSESSMENT OF PRIMARY AND
SECONDARY WORKING
ENVIRONMENTS IN TERMS OF NOISE
IN HYBRID WORKING: AN
APPLICATION IN THE FINANCE
SECTOR

Elif ULKU

Adana Alparslan Tiirkes Bilim
ve Teknoloji Universitesi,
Adana, Tiirkiye

STRATEGIC COMMUNICATION IN
PUBLIC INSTITUTIONS: COMPLIANCE
WITH THE SUSTAINABLE
DEVELOPMENT GOALS

Faruk Selahattin YOLCU

Kocaeli University

AI BANK ASSISTANT: HARNESSING
GENERATIVE Al FOR SMART ATMS

All participants must join the conference 10 minutes before the session time.

Shahriyar Guliyev

Nakhchivan State University,

Nakhchivan, Azerbaijan
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Author(s) Affiliation

THREADS OF TRADITION: UNRAVELING

CULTURAL INFLUENCES ON AFGHAN Tshewang Rinzin Sharda Universi
WOMEN IN NADIA HASHIMI'S ‘A HOUSE | Dr. Raf Raf Shakil Ansari ty
WITHOUT WINDOWS’

EFFECTIVENESS OF SOCIAL MEDIA

INFLUENCERS IN BRAND PURCHASE Dr. Jitender Kumar, Simran | IMSAR, Maharshi Dayanand

INTENTION Sikka University (Rohtak
CONSTRAINTS TO THE OPERATION AND HOUNDJI Pamphile,
MANAGEMENT OF THE MARKETS IN KOUMAGNON D. Université d’Abomey-Calavi,
THE MUNICIPALITY OF ADJARRA Raymond W. Aurel, Bénin
(SOUTH EAST OF BENIN) AGOSSA Toussaint
Ekenta, C. M., Enwerem, V.

GENDER AND FINANCIAL INCLUSION: A., Abdulrahman, S., Enugu State University of
ANALYSIS OF SOCIO-ECONOMIC Oladimeji, Y. U., Orogwu, D. Scie%lce and Technolo
FACTORS DETERMINING GENDER GAP | C., Oladimaji, T. E., Umar, Niver gy,
IN KADUNA STATE, NIGERIA 0. M., Ahmed, S., Mmamel, 1gena

C.B.

EMPLOYMENT VS ENTREPRENEURSHIP:

A PHENOMENOLOGICAL INQUITY OF Cebu Institute of Technology-

Polinar, Mark Anthony N.

GRADUATING ENTREPRENEURSHIP University
STUDENTS’ CAREER PATH
INFORMATION AND BUSINESS
MANAGEMENT TOPIC WILL BE THE Alquma Noor ILMA University, Karachi
NEW ERA OF BUSINESS Muhammad Faisal Allama Igbal Open University
ADMINISTRATION STUDENTS IN
PAKISTAN
Allama Igbal Open University
CORE THEMATIC AREAS OF PEOPLE Muhammad FAISAL Mggizggﬁ‘ggﬁﬂts
SERVICES MANAGER (PSM) IN IT Reema Shaheen Jazan Universit
INDUSTRY OF PAKISTAN Munir AHMAD y

National University of Science
and Technology, Pakistan

WOMEN EMPOWERMENT ISSUES IN
PAKISTAN WHAT ARE THE MAIN ISSUES
THAT FOUND IN PAKISTAN A REVIEW
BY DR FAISAL

All participants must join the conference 10 minutes before the session time.

Muhammad Faisal Allama Igbal Open University
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PHAGE THERAPY APPLICATIONS IN
THE FIGHT AGAINST BACTERIAL
DISEASES IN AQUACULTURE

Author(s)

Oguzhan KUZUCU
Mikail OZCAN

Affiliation

Birecik Food, Agriculture and

Livestock District Direc’gorate
Kahramanmaras Siit¢li Imam
University

A BIOINFORMATICS APPROACH TO
THE POTENTIAL ROLE OF THE SIRT1
GENE IN DISEASE PATHOGENESIS

Demet Kivanc Izgi, Elif
Orhan, Ayse Erol, Hayriye
Senturk Ciftci, Fatma Savran
Oguz

Istanbul Universitesi,
Istanbul, Tiirkiye

BIOINFORMATICS ANALYSIS OF IFN-I'
RELATED GENES IN MULTIPLE
SCLEROSIS DISEASE

Ayse Erol Bozkurt, Elif Orhan,
Demet Kivanc Izgi, Hayriye
Senturk Ciftci, Fatma Savran

ist.anbul Universitesi,
Istanbul, Tiirkiye

Oguz
Irem CAVUSOGLU
NALBANTOGLU
CURRENT STATE OF DRUG-INDUCED Serhat SEVGI Karadeniz Technical
VASCULITIS Elif GUN University, Trabzon, Tiirkiye
Zain KALHA
Berkay DEMIRCI
Serhat SEVGI
DRUG-INDUCED ANTIPHOSPHOLIPID irem CAVUSOGLU
SYNDROME: CLINICAL SIGNIFICANCE NALBAN TQGLU Karadeniz Technical
AND ASSESSMENT OF THE CURRENT Elif GUN University, Trabzon, Tiirkiye
SITUATION Berkay DEMIRCI
Zain KALHA
PARASITIC DISEASES Nilgun ULUTASDEMIR Gg‘f‘“?.hane University,
iimiigshane, Turkey.
PARASITES TRAD;%I\;IETTED THROUGH Nilgun ULUTASDEMIR Ggrurlu?hane University,

] _ timiishane, Turkey.
POSTSPINAL SUBDURLEETAON | v st | Fardons e
ANALJEZI AMACIYLA PENG BLOK Sedat SAYLAN nl"e?gﬁ%&a zon,

UYGULANMASI

All participants must join the conference 10 minutes before the session time.
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Title Author(s) Affiliation
EFFECT OF DIFFERENT NUTRIENT
MEDIUM CONCENTRATIONS AND )
SUGAR SOURCES ON IN VITRO Esra OZCAN Ankara University, Ankara,
MICROPROPAGATION OF AQUARIUM Hasan Hiiseyin ATAR Tiirkiye
PLANTS BACOPA MONNIERI AND
CERATOPHYLLUM DEMERSUM
DETERMINATION OF THE EFFECTS OF izel DEMIR
DIFFERENT PRIMING APPLICATIONS ON Merve KARAKOYUN Bilecik Seyh Edebali
THE GERMINATION OF WALNUT . el University, Bilecik, Tiirkiye.
. Sinem OZTURK ERDEM
(Juglans regia L.) SEEDS
A GENERAL OVERVIEW OF MEASURES
THAT CAN BE TAKEN TO REDUCE THE T.C Tarim ve Orman
NEGATIVE EFFECTS THAT MAY OCCUR Meltem A¥AZ Beikanhvl /;e incilik
IN AGRICULTURE DURING THE Zekeriya CIGDEM . tmgn Eg’ttit.. ”
ADAPTATION PROCESS TO GLOBAL agtirma Lnstitusu
CLIMATE CHANGE
Malatya Turgut Ozal
ENCAPSULATI(?N OF BIOACTIVE Seving TAY University, Malatya, Tiirkiye
COMPOUNDS: SPRAY DRYING . . .
Murat YILMAZTEKIN Inonu University, Malatya,
TECHNIQUE o 1.
Tiirkiye
USE OF LEVAMISOLE IN THE Mubhittin USLU Yozgat B%figlﬁiUéllverS‘ty’
TREATMENT OF PAPILLOMATOSIS Enver YAZAR . Y vy
Selcuk University, Tiirkiye
GLUCOCORTICOID (CORTICOSTEROID)- Muhittin USLU Yozgat B}’izi‘l?ll(‘iUm"erS“y’
INDUCED ALLERGIC REACTIONS Enver YAZAR . ye vy
Selcuk University, Tiirkiye
A CASE OF ATRESIA ANITYPEIT IN A 1- Aksarav University. Aksara
MONTH-OLD-BRITISH SHORTHAIR Nihan AVCI y ty, o

KITTEN

Turkey.

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
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Title Author(s) Affiliation
MOTIVATIONAL PROBLEMS Ilknur MAYA Canakkale Onsekiz Mart
EXPERIENCED BY PAID TEACHERS Tugba OZTURK University, Canakkale, Turkey

) Canakkale Onsekiz Mart
FACTORS AFFECTING THE JOB Ilknur MAYA University, Canakkale, Turkey
MOTIVATION OF SECONDARY .
Ayca YALCINKAYA Canakkale Plevne Anatolian
SCHOOL TEACHERS . :
. High School, Istanbul
EDEBI TELAFEUZ Aliyeva Leyla Allahgul
ALISKANLIKLARININ SOZDIZIMININ | <3 Vo YS bnamVahiq | Sumdayit Dovlet Universiteti
OGRETILMESINDEKI ETKiSi onbailyeva vabnam va

AZORBAYACAN DILININ XARICI
TOLOBOLORD OYRODILMOSIND® IKT-
NIN ROLU

Mahmudova Homids Rizvan

Sumgayit Dovlot Universiteti

THE EFFECT OF THREE-STAGE
ROBOTIC STEM APPLICATIONS ON

Ziimriit Sengiiler Hancioglu

Gazi University, Ankara,

STUDENTS' ATTITUDES TOWARDS flbilge Dékme Tiirkiye
SCIENCE
TEACHERS’ OPINIONS ON THE
LEARNING LOSSES EXPERIENCED IN o
PROBLEM SOLVING SKILLS BY 4TH Y‘ﬁf;%%gﬁ%% Inonu UmT"lflfliZ Malatya,
GRADE STUDENTS AFTER THE Y
EARTHQUAKE
SOVIET RUSSIA AND AZERBAIJAN IN Bolu Abant fzzet Bavsal
THE WORKS OF SAMET AGAOGLU Mehmet KUTALMIS Universi pore Tﬁl?l’d .
(BAKU 1909 — ISTANBUL 1982) Y Y
ONE NATION, TWO STATES: THE : N .
ROLE OF COMMON VALUES IN Hfan..ch%%%kU Ankara U%?.Vir?lty’ Ankara,
TURKIYE-AZERBAIJAN RELATIONS ygun urkiye.
THE ROLE OF HISTORICAL ACTORS
IN TRANSFERRING CULTURAL Ihsan CAPCIOGLU Ankara University, Ankara,
VALUES: THE EXAMPLE OF NIZAMI Aygiin ALIYEVA Tiirkiye.

GANJAVI AND YUNUS EMRE

BASIC PRINCIPLES FOR TEACHING
SIMPLE SENTENCES IN SECONDARY
SCHOOL
All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.

Sahibova Sevinc Kamal qiz1

Sumgayit Dovlot Universiteti
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SCHOOL CONTEXT-RELATED
FACTORS THAT AFFECT PRINCIPALS’
INSTRUCTIONAL LEADERSHIP
COMPETENCE AT PRIMARY SCHOOLS
IN TARCHA TOWN, ETHIOPIA

Mr Godaye Gobena Gomiole

Jimma University, Ethiopia

UNFOLDING MORPHO-SEMANTIC
MATRIX: A STUDY ON THE
RELATIONSHIP BETWEEN

MORPHOLOGY AND LEXICAL
SEMANTICS IN ENGLISH LANGUAGE

Sinan OZYURT

Gaziantep Islam Science and
Technology University

EFFECTS OF FIELDWORK STRATEGY
ON SENIOR SECONDARY SCHOOL
STUDENTS ACADEMIC
PERFORMANCE AND INTEREST IN
GEOGRAPHY, KATSINA, NIGERIA

AHMED Tukur, SALISU
Aminu, NDATSU Abdulkadir,
ABDULLAHI Umar Bala

Federal University of
Technology, Minna, Nigeria
Umaru Musa Yar’adua
University Katsina, Nigeria

BLENDED LEARNING: NAVIGATING
CHALLENGES, FUTURE
TRAJECTORIES, AND
RECOMMENDATIONS

Zohaib Hassan Sain

Superior University, Pakistan

EMPOWERING EDUCATORS:
NAVIGATING THE LANDSCAPE OF
TEACHER TRAINING IN PAKISTAN

WITH INSIGHTFUL SOLUTIONS

Zohaib Hassan Sain

Superior University, Pakistan

TOURISTS ATTITUDE, COGNITIVE

TRUST, AND INTENTION TO BOOK

GREEN HOTELS IN CAN THO CITY,
VIETNAM - INITITAL FINDINGS

Quoc-Khanh NGUYEN
Que-Nhu DUONG
Nam-Khang Tri NGUYEN

Can Tho University, Vietnam

Al-Farabi Kazakh National

SUPPLY CHAIN RESILIENCY

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.

ANTHROPOLOGICAL ANALYSIS OF Abdrassyl S.S. University

LITERARY WORK “FAHRENHEIT 451" Giiven MENGU Ankara Hac1 Bayram Veli

Universitesi
Al-Farabi Kazakh National
DISCOURSE ANALYSIS OF LITERARY Abdrassyl S.S. University
WORK “THE TELL-TALE HEART” Giiven MENGU Ankara Haci1 Bayram Veli
Universitesi
LOGISTICALLY SUSTAINABLE
ORGANIZATIONAL -PERSONAL, AND Ananda Majumdar University of Alberta
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ANALYZING FLAVONE DERIVATIVES Merzouki Mohammed,

Bouammali Boufelia Mohammed I University,
FOR INHIBITING SARS-CoV-2 PROTEIN A )2 Morocco
Challioui Allal
PERCEPTIONS AND ATTITUDES OF lemail Ademiluvi fmirates CogeTge ﬁf H]ealth
PEOPLE TOWARD MONTHLY smail Ademiluyi ciences and Technology,
OGUNNIRAN Kano, Nigeria
ENVIRONMENTAL SANITATION IN Dr. Abdullahi Dahir Lincoln University Coll
GWALE LGA, KANO - Abduliahl Dahird co versily Lollege
Malaysia
Thottambedu Malleswari,
DERMO DOSTH Sriponmani Nt, Sri Siva Kavya | R.M.K. Engineering College
R
EXPLANATION THE PROCESS OF
FULFILLING MOTHERING ROLE IN Dr. Effat Mazaheri Ardabil University of Medical
PATIENT WITH BREAST CANCER: A Sama Sepordeh Sciences, Ardabil, Iran
GROUNDED THEORY STUDY
EXPLORING THE ROLE OF NURSE-LED

HEALTH PROMOTION PROGRAMS IN
PREVENTING CHRONIC DISEASES IN | Fatima Dianah, Amos Ronald

UNDERSERVED COMMUNITIES OF Kalukusu King Ceasor University
KOMAMBOGA, KAWEMPE DIVISION,
KAMPALA UGANDA
REGULATORY PATHWAY OF CLASS I Natesh Gunturu, Dr. Ic{eﬁ“laml%ypffaf G“l’\}llp’ J58
MEDICAL DEVICE ELASTIC BANDAGE Balamurali Dhara V, Dr. 0’.€ge of Tharmacy, Mysuru.
JSS College of Pharmacy,
OF USA Adepu Ramesh M
ysuru.
THE EVOLUTATION OF SPORTS Elvis Ponari SIGAL UNIQA PENSION
INSURANCE MARKET IN ALBANIA Edison GJONI FUND
ANALYSIS OF FACTORS

CONTRIBUTING TO THE PERSISTENCE Kugonza Grace, Amos Ronald
OF HOSPITAL-ACQUIRED INFECTIONS Kalul,<usu King Ceasor University
AT MULAGO NATIONAL REFERRAL
HOSPITAL, UGANDA
REVIEW OF CRISPR-CAS9

BREAKTHROUGH: EDITING THE pRyidhyalakshm, Bharath Institute of Higher
HUMAN GENOME FOR HEALTHIER T bajagahapaty, uication and wesearct,
LIVES R.Srinivasan Chennai 600073
TICHXOJIOTHYECKUE OCHOBbl | AOAPKaIbIK ABAVLIAEB | ypo oo marsrii xasaxcio-
o Nyticen6ex BAETOB o
BOCIIUTATE/IbHOU PABOTLI B Hvpoxurir ECEHTAER TYPELIKUN YHUBEPCUTET
TIPOIIECCE ®U3NYECKOTO yp u uMeHn Xozka Axmena Scasy,
BOCTTUTAHUSA Ancar KEHECBAU Typkecran, Kazaxcran
Aiinana BAKBEPTEH ’

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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A STUDY ON COMPARISON OF WATER Gudlavalleru Engineering
QUALITY INDEX IN VIJAYAWADA, Subhashish Dey College, Gudlavalleru, Andhra
NTR DISTRICT, ANDHRA PRADESH Pradesh, India
University of Relizane,
THE BENDING OF P-FGM PLATES Faculty of science and
BASED ON NON-UNIFORM ELASTIC Berrabah Hamza Madjid technology, Department of
FOUNDATIONS Civil Engineering 48000,
Algeria
CONSTRUCTION FEATURE AND
REGULATORY ASPECTS OF ORGAN Babita Gupta, Rishabha Galeotias Uni itv. Indi
CHIP FOR DRUG DELIVERY Malviya algotias University, India
APPLICATION
PRACTICAL AND RAPID SYNTHESIS TAOUFYK Azzeddine,
OF VARIOUS PYRIMIDINE BENHADRIA Lahoucine, Université Cadi Avvad. Safi
PHARMACEUTICALS ASSISTED BY A OUDGHIRI Khaoula, 6 M yyad,
CATALYTIC SYSTEM BASED ON AGUNAOU Mahfoudi and 40030, Morocco
SODIUM ALGINATE AND CHITOSAN BAHSIS Lahoucine
ANALYZING THE EFFECTS OF
PLASMA DISCHARGE IN THIN FILM Abdelkader BOUAZZA Uni&llii}s]i?‘tgf;l()%’?“?:::ttolg(’)oo
MATERIALS DEPOSITION: STUDY Tiaret Algeri:a
AND SIMULATION APPROACH ’
APPLICATION OF THE DOE METHOD Khalid Elatife
TO OPTIMIZE A RADIAL IMPULSE Abdellatif El Mariani Mohammed V University in
TURBINE FOR WAVE ENERGY Zakaria Laf dai{i Rabat, Morocco
CONVERSION
Djillali Liabes University Sidi-
INVESTIGATION OF Bel-Abbes, Algeria.
ELECTROMAGNETIC INTERFERENCE Houcine miloudi University of Relizane,
(EMI) GENERATED BY A THREE- Mohamed MILOUDI Algeria.
PHASE DIODE BRIDGE RECTIFIER IN | Mohammed Hamza BERMAKI | Djillali Liabes University Sidi-
THE FREQUENCY RANGE OF 5 KHZ Abdelkader Gourbi Bel-Abbes, Algeria
TO 30 MHZ Ahmed Ben Bella University,
Oran, Algeria
Djillali Liabes University Sidi-
Bel-Abbes, Algeria.
Houcine miloudi University of Relizane,
HIGH FREQUENCY MODEL OF EMC Mohamed MILOUDI Algeria.
FILTER Mohammed Hamza BERMAKI | Djillali Liabes University Sidi-
Abdelkader Gourbi Bel-Abbes, Algeria
Ahmed Ben Bella University,
Oran, Algeria

All participants must join the conference 10 minutes before the session time.
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Kindly keep your cameras on till the end of the session.
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POWER SYSTEM STABILIZER ( PSS)
OF TOW-AREA KUNDUR TEST

Author(s)

Zouhir Boumous, Samira

Affiliation

LEER Laboratory, Univ Souk

SYSTEM WITH FUZZY LOGIC Boumﬁu(sl’. Y%‘“ﬁ‘le DJflghader’ Ahras, Algeria
TECHNIQUE adia Belhouchet
CORRELATION OF ULTRASOUND
PARAMETERS OF MILK Derra Mourad Ibn Zohr University, Agadir,
ADULTERATION BY PRINCIPAL Morroco.
COMPONENT ANALYSIS (PCA)

THERMOCHEMICAL CONVERSION OF
PLASTICS WASTE INTO HIGH VALUE-
ADDED PRODUCTS VIA PYROLYSIS

Bilal Shoukat, Muhammad
Yasin Naz, Shazia Shukrullah,
Hammad Hussain, Farzin
Shaikh, Muhammad Shoaib

University of Agriculture
Faisalabad,Pakistan
University of Science and
Technology Beijing, Beijing,
China

APPLICATION OF A NEW APPROACH
TO ASSESSING THE OPERABILITY OF
AN ELECTRONIC COMPONENT IN
COMPARISON WITH A REFERENCE
SAMPLE

Alexandrov V.S.

Kazan National Research
Technical University named
after A.N. Tupolev,

OFDM/CDMA TRANSMISSION
CHANNEL QUALITY ESTIMATION;
SIMULATION UNDER SCILAB

M. Abrous, B. Yagoubi, and A.
Cherifi

Mostaganem University,
Algeria

NANOCOMPOSITE COATING
DEVELOPMENT: ENHANCING
CORROSION PROTECTION WITH

Monapriya Naidu Kerinasamy
Naidu
Assoc. Prof. Dr. Ramesh Kasi
Prof. Dr. Ramesh T

EPOXIDIZED NATURAL RUBBER AND Subramaniam Physics, Malaysia
NANOMATERIALS Dr. Vengadaesvaran
Balakrishnan
PRODUCTION OF COMBUSTIBLE

University of Malaya, Faculty
of Science, Department of

FUELS AND VALUABLE CARBON
FROM PURE AND MIXED PLASTIC
WASTES USING CARBON BLACK
THROUGH CATALYTIC IN-SITU

Rishmail Saleem, Muhammad

Yasin Naz, Shazia
Shukrullah,Muhammad Shoaib,
Farzin Shaikh

MICROWAVE PYROLYSIS PROCESS

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.

University of Agriculture
Faisalabad, 38040, Pakistan
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Title Author(s) Affiliation
BIBLIOMETRIC ANALYSIS OF Ilknur Ozkan . . .
STUDIES CONDUCTED IN TURKEY ON Secil Taylan Akdeniz UIT“"eifS‘ty’ Antalya,
FRAILTY IN THE ELDERLY Seda Cansu Yenigiin urkey
BIBLIOMETRIC ANALYSIS OF : i
Ilknur Ozkan . . .
NURSING STUDIES ON SYMPTOM Secil Taylan Akdeniz University, Antalya,
MANAGEMENT PUBLISHED IN WEB Seda Cansu Yenigiin Turkey
OF SCIENCE
STUDENT OPINIONS ON THE COURSE PR Balikesir University, Balikesir
OF RESEARCH METHODS IN Ahmgt Haklgan ST%&%AYA Hungarian University of
EDUCATION IN SPORT SCIENCES eren ur Budapest, Hungary
NURSES' VIEWS AND
METAPHORICAL PERCEPTIONS ON Ayse CICEK KORKMAZ, Bandirma Onyedi Eyliil
THE USE OF ARTIFICIAL Zeynep ERSAY ONAL University, Balikesir, Tiirkiye
INTELLIGENCE ROBOT NURSES
EFFECTS OF CLIMATE CHANGE ON s . .
MENTAL HEALTH OF WOMEN AND Cicek EDIZ Hakkari Universiy, Hakkari,
CHILDREN Turkiye
THE EFFECTS OF DISEASE . . .
PERCEPTIONS AND PSYCHOLOGICAL Pinar BESTAS Hali¢ Um"{‘?ﬁiy’ Istanbul,
NEEDS OF PATIENTSRECEIVING Leman KUTLU Istanbul Atlas I}Jlniversity
HEMODIALYSISTREATMENT ON Istanbul. Turke ’
THEIR ATTITUDES TO SEEK HELP ’ Y
ACCEPTANCE AND COMMITMENT Giimiishane Universit
THERAPY AND PSYCHIATRIC Sevda UZUN G..m§.. hane. Turke o
NURSING Umushane, Turkey
THE EFFECT OF THE MOTIVATIONAL
INTERVIEWING METHOD ON Giimiishane University,
QUALITY OF LIFE AND SELF- Sevda UZUN Giimiigshane, Turkey
EFFICACY BEHAVIORS OF Nermin GURHAN Tokat Gaziosmanpasa
INDIVIDUALS WITH CHRONIC University, Tokat, Turkey
DISEASES: A META-ANALYSIS STUDY
EXAMSICI)\III%CS} E%gll\égsggv%g%%RRED Hazan KURTASLAN Akdeniz University, Antalya,
Fidan TAGHIZADE Tiirkiye

CELEBRATIONS IN AZERBAIJAN

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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COMPARATIVE STUDY OF HONEY,

Author(s)

Nakhchivan State University,

BEE POLLEN. PROPOLIS AND o ssaboy | kb, brbn
FLOWERS OF CHESTNUT PRODUCTS 8 . .
University, Trabzon, Turkey
PREPARATION OF
POLY(ACRYLAMIDE-CO-2-
ACRYLAMIDO-2-METHYL-1- Yasemin ISIKVER Sivas Cumhuriyet University,
PROPANESULFONIC ACID) Okan BAGLAYAN Sivas, Turke
HYDROGEL AS A CONCRETE ’ Y
INTERNAL CURING AGENT AND
INVESTIGATION OF ITS PROPERTIES
IN VITRO DETERMINE OF Duygu ALPASLAN
ANTIFUNGAL ACTIVITY OF NATURAL Selma KIPCAK BITIK Van Yiiziincii Y1l University,
PARTICLES AGAINST PATHOGENIC Tuba ERSEN DUDU Van, Turkey
SCLEROTINIA SCLEROTIORUM Nahit AKTAS
DYE REMOVAL STUDIES FROM Semanur SAGLAM Canakkale Onsekiz Mart
WASTEWATER WITH MAGNETIC Feride N. TURK University, Canakkale, Turkey
ADSORBENT PRODUCED FROM RED Hasan ARSLANO GLU Cankir1 Karatekin University,
SLUDGE-LIGNOCELLULOSIC WASTES Cankiri, Turkey
DEVELOPMENT OF CATALYTIC Samet CELIK
HYDROGEL ALGINATE/ZNCl. AND ITS Giiler HASIRCI Kocaeli University, Kocaeli,
APPLICATION IN FUEL ADDITIVE Niliifer HILMIOGLU Turkey
SYNTHESIS
EFFECT OF METHYL FARNESOATE
INJECTION ON FATTY ACIDS, AMINO Mehmet BAL Firat University, Elazg,
ACID AND GONAD DEVELOPMENT IN Ayse Giil HARLIOGLU Tiirkiye

PONTASTACUS LEPTODACTYLUS
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DELIVERY SYSTEM FOR Seyda KARADIREK Yalova U‘%Wfkrflzy’ Yalova,
CIPROFLOXACINE Nergiz KANMAZ urKy
IMPREGNATION AGENT EFFECT ON RADI
ADSORPTION CAPACITY OF Sg’gra g?{ANNI[iEK Yalova University, Yalova,
ACTIVATED CARBON FROM BLACK li & P it Turkiye
CUMIN PULP Pelin DEMIRCIVI
MOLECULAR MECHANISMS IN Hande GULBENK Malatva Tureut Ozal
NONALCHOLIC STEATOHEPATITIS Mehmet ERDEM Universitetgi Malg a. Tiirkive
INFLAMMATION Tugba Raika KIRAN » Malatya, Turkiy
ACTIVITY STUDIES OF CARBON Veysel OZCAN
SUPPORTED IRON SULFIDE H. Mehmet TASDEMIR Gazi University, Ankara,
ELECTROCATALYSTS FOR D.Dolunay ESLEK KOYUNCU Tiirkiye
HYDROGEN EVOLUTION REACTION Alpay SAHIN
COMII)’%IéSI{TlfI{]{ 83%%%2%5? ISJ%]ED AS Goncha ABBASOVA Eskisehir Osmangazi
WOUND DRESSING MATERIALS Vural BUTUN University, Eskisehir, Turkey.
] istaanl Yeni Yiizy1l
NVE Miinife DEMIREL University, Istanbul, Tiirkiye.
i&ND g{é%%ﬁgiﬁgﬁ%%%%{f&l gfl{‘ Fatma Zehra KOSE Sakarya University, Sakarya,
OF PLA and Re-PLA POLYMERS Sakir ALTINSOY . Turkiye.
Nuray BEKOZ ULLEN Istanbul Universitesi-
Cerrahpasa, Istanbul, Tirkiye
Istanbul Yeni Yiizy1l
CH&%{AX\}‘I%II{{I%;T;(BE 28113 %E{\Llﬁi\w Miinife DEMH_{.EL University, Istanbul, Tiirkiye.
POLYMERS PRODUCED USING 3D Fatma Zehra KOSE Sakarya University, Sakarya,
PRINTING FROM DIFFERENT Sakir ALTINSOY b e, i
PRODUCTION PLANES Nuray BEKOZ ULLEN Istanbul Universitesi-

Cerrahpasa, Istanbul, Tiirkiye
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NAVIGATING THE FUTURE OF

ORGANIZATIONS THROUGH DIGITAL Gujarat University

TRANSFORMATION AND Dawit Negussie, Fitsum Girma BCODAIilJ G (Iilrll)lvgrsny,
LEADERSHIP: SLR medaba
VelTech Rangarajan Dr.

Sagunthala R&D Institute of

ENHANCING CUSTOMER Scien nd Technol
EXPERIENCE IN OMNICHANNEL Dr.C.Vijai, Mr.M.Elayaraja S e, OB
BANKING SERVICES: A St.Peter’s Institute of Higher

COMPREHENSIVE ANALYSIS Education and Research,

Tamil Nadu, India

DOMESTIC WEEKEND TOURISM IS A
CONTRIBUTOR TO THE ECONOMIC Phd. Mimoza Kotollaku University of Elbasan, Rruga
SUSTAINABILITY OF TOURIST P.h d. Lenida Lekli “Ismail Zyma”, Elbasan,
DESTINATIONS. CASE STUDY OF THE ) Albania
DISTRICT OF TIRANA, ALBANIA
SCHOOL CONTEXT-RELATED
FACTORS THAT AFFECT PRINCIPALS’
INSTRUCTIONAL LEADERSHIP Mr Godaye Gobena Gomiole Jimma University, Ethiopia
COMPETENCE AT PRIMARY SCHOOLS
IN TARCHA TOWN, ETHIOPIA
ICONOGRAPHY OF THE STATE
POWER IN THE MOSAICS IN THE
SOUTH VESTIBULE OF HAGIA Sandor Foldvari
SOPHIA AND IN THE HUNGARIAN
KINGDOM
EARLY STUDY ON FLOURISHING AT
WORK USING SYSTEMATIC Ade Irma Anggraeni
LITERATURE REVIEW
LAW ON CONTRACTS FOR TRANSFER Phan Minh Gioi
OF LAND USE RIGHTS NOW IN Vo Kim Loan
VIETNAM
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PERSPECTIVE OF SENSORS AND
SIGNAL SENSING MECHANISMS IN
MECHATRONICS APPLICATION:
ENHANCING EFFICIENCY AND
PERFORMANCE

Aniekan Essienubong Ikpe
Michael Okon Bassey
Mfonobong Rivenus Asuquo

Akwa Ibom State Polytechnic,
Nigeria

REVIEW PAPER ON CHROMOSOMAL
ABERRATION DUE TO INDUSTRIAL
EFFLUENT

Dr. S.N.PAL AND V.P.CHARPE

Sevadal mahila
mahavidhyalay

IMPACT OF UDDER MORPHOMETRY
ON SUBCLINICAL MASTITIS IN DAIRY
CATTLE

Farrah Deeba, Muhammad
Asfand Yar Asghar, Anas
Sarwar Qureshi, Muhammad

University of Agriculture
Faisalabad, Pakistan.
Riphah International

Adil University Lahore, Pakistan
SYNTHESIS OF NICKEL Government College
OXIDE/GRAPHENE OXIDE Atta ul Haq, Hafiz Muhammad University Faisalabi d
COMPOSITE FOR THE DEGRADATION Abubakar Pakistan ’
OF CLOTHIANIDIN PESTICIDE

APPLICATION CRISPR IN
MICROBIOLOGY, PROSPECTS AND

Alabi, O. O., Okanlawon T. S.,

Glorious Vision University,

PUNJAB, PAKISTAN: IN SIGHT IN TO
ADAPTATION

LIMITATION: A MINI REVIEW Nosa, A. A Ogwa, Edo state
PYRIMETHAMINE BASED CO-
CRYSTAL SALTS FORMATION, SINGLE Ushna Government college
CRYSTAL, DFT, COMPUTATIONAL Dr. Akbar Ali university Faisalabad
AND BIOLOGICAL EVALUATION
MORPHO-ANATOMICAL
MODIFICATION IN WITH University of Education
ANTASOMNIFERA(L.) DUNAL FROM Syeda Sabika Zahra Naqvi Y ’

Lahore, Pakistan

THE CONCEPT OF INDUSTRIAL
ELECTRIC MOTORS AND THEIR
ELECTROMAGNETIC PRINCIPLES: AN
INTERPHASE FOR
ELECTROMECHANICAL ENERGY
CONVERSION

Aniekan Essienubong Ikpe
Umoh Offiong
Michael Okon Bassey

Akwa Ibom State Polytechnic,
Nigeria

PREVALENCE AND ANTIBIOGRAM OF
SHIGELLA SP. IN DODO-IKIRE (AN
OVER-RIPED PLANTAIN BASED-
SNACK) IN ILE-IFE, OSUN STATE,
NIGERIA

Okanlawon, T.S., Nosa, A.A.,
Akinbami, A. M Imazobi, V,
Adebomi, O. H., Agbaje, I. S.

Obafemi Awolowo University,
Ile-Ife, Osun State.
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Author(s) Affiliation

Centre de Développement des

Energies Renouvelables
OPTIMIZING PEMFC PERFORMANCE: . . -
UNRAVELING THE INFLUENCE OF AMROUCHE Fethia CDER, 16340, Algiers, Algeria
BRAKNI Oumaima University of Science and
FLOW CHANNEL DESIGN ON . .
VELOCITY PROFILES CHABAB Sabrina Techn(_ﬂogy Houari
Boumediene (USTHB),

Algiers, Algeria

REVIEW PAPER ON CHROMOSOMAL Sevadal mahila
ABERRATION DUE TO INDUSTRIAL | Dr. S.N.PAL AND V.P.CHARPE o avidhvala

EFFLUENT yalay

END TO END COMPUTER NETWORK
WORKING MODEL: ZOMATO CASE

Shubham Raithatha, Dr. Sagaya Deemed to be University

STUDY Aurelia
A MODEL-BASED APPROACH TO Moshe Porat Vision and Image Sciences

COLOR IMAGE CODING Laboratory, Israel

Government College of
NETWORK SECURITY FOR MANET K. Thamizhmaran Engineering,

USING HYBRID ROUTING PROTOCOL ) Bodinayakkanur, Theni,

Tamilnadu, India.

USING ARTIFICIAL NEURAL

NETWORK AND GIS TO PREDICT THE
CONCENTRATIONS OF HEAVY
METALS IN THE LANDS OF BAHR AL-

Zainab Hussain Abdulshaheed, . . .
Mohanad Hazim Halboos University of Kufa, Najaf, Iraq

NAJAF / IRAQ
INVESTIGATION AND DEVELOPMENT Satish K. Maurya
OF MOBILE SINK BASED Dr. Vijay Saw Ganpat University, Gujarat
INTELLIGENT DATA ROUTING Om Prakash Pal Sarla Birla Institute of
SCHEME FOR IOT ENABLE WIRELESS Manish Kumar Technology, Ranchi
SENSOR NETWORK Yogesh Prajapati
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EXAMINING THE CHARACTERIZATION
AND ANTIMICROBIAL PERFORMANCE OF

Affiliation

Fatih Sultan Mehmet Vakif

POLYMER COMPOSITE FILMS Al.Fé‘t‘h(-jC‘ﬂ“l gﬁger;‘ty}’lI?ta?%“lz Turkey
STRENGTHENED WITH CHITOSAN 1ianzarsian ! ‘ZI tecn];“faT r“k“’ermy’
NANOPARTICLES Stanbul, Lurkey

OVERVIEW OF ENVIRONMENTAL TESTING
METHODS IN ACI STANDARDS AND EADS

FOR CARBON-FIBER-REINFORCED Metehan CALIS Turkish Standards Institution
POLYMERS (CFRP) USED FOR EXTERNAL
STRENGTHENING
Metallurgy and Materials Eng..
FLEXURAL PROPERTIES AND HARDNESS Nisan KUYUMCU f,[‘g}’lgﬁiffl - Sgﬁfgf’guglgge
OF POLYESTER COMPOSITES FILLED WITH Mert SELMANOGLU Saka iuTﬁrki o P ”
BASALT POWDER AND INDUSTRIAL Cihan COMERT Chemical EnySubor Pive Co
WASTES SUCH AS GRP POWDER AND FLY Hijs'eyin UNAL Sakarfié Tﬁrkiyep v
ASH POWDER Fehim FINDIK Sakarya University of Applied
Science, Sakarya, Tiirkiye
Eskisehir Osmangazi University,
3D CRYOGEL SCAFFOLDS FROM NATURAL Firuza IDRISOVA Institute of Heaglth Sciences, Y
POLYMERS FOR USE IN TISSUE Sultan BUTUN SENGEL Department of Stem Cell
ENGINEERING APPLICATIONS L. >
Eskisehir, Turkey
Elmas Kirtay
Tarik EREN
A. Binnaz HAZAR YORUC Yildiz Technical University,
DEVELOPMENT OF POLYMER-BASED Cagatay ELIBOL Istanbul, Turkiye
MICROCAPSULE REINFORCED COMPOSITE Burak EVREN Turkish-German University,
MATERIAL Oguler SAZCI Istanbul, Turkiye
Umutcan OZER Engineering, Istanbul, Turkiye
Mihrigiil EKSI ALTAN
Meltem ERYILDIZ

COATING OF Ni-Cr-Ta-Graphene WITH EPD
METHOD FOR ALUMINUM BIPOLAR

Hiiseyin Seving

Firat University, Elazig, Turkey

PLATES AND MEASURING INTERFACE Hanbey Hazar
CONTACT RESISTANCES
EFFECT OF HOMOGENIZATION PROCESS ., rem ALTIN e .
Giilsah AKTAS CELIK Kocaeli University, Kocaeli,

ON THE MICROSTRUCTURAL FEATURES OF
17-4 PH STEEL

F. Betiil YILMAZ GULER
S. Hakan ATAPEK

Tiirkiye

Melisa Cavdar
SURFACE MODIFICATION OF SiNb CAST Ersel Aydin Kocaeli University. Kocaeli
IRON BY GAS NITRIDING AND Giilsah Aktag Celik Y ’
F. Betiil Yilmaz Giiler
S. Hakan Atapek
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PROSPECTIVE BIOLOGY TEACHERS'
EVOLVING NATURE OF SCIENCE Mustafa CAKIR Marmara University,
UNDERSTANDING THROUGH Istanbul, Tiirkiye.
GUIDED INQUIRY
DESIGNING AN INSTRUCTIONAL
MODULE TO TEACH ABOUT Marmara University,
SCIENTIFIC INQUIRY WITH Mustafa CAKIR istanbul, Tiirkiye.
MENDELIAN GENETICS
Mahmut KANDEMIR Amasya University,
ON OCTAHEDRON SETS Giizide SENEL Amasya, Turkey
TOPOLOGICAL APPLICATIONS OF Mahmut KANDEMIR Amasya University,
OCTAHEDRON SETS Giizide SENEL Amasya, Turkey
COUNT REGRESSION AND MACHINE Karamano#lu Mehmetbe
LEARNING ALGORITHMS FOR ZERO- Hasan YILDIRIM Univers% Tiirkive y
INFLATED COUNT DATA v, ye.
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DEFINING THE 21ST CENTURY Nursena KITLIK . L .
URBANITE IN THE CONTEXT OF URBAN Erciyes University, Kayserl,
SPACE Nese YILMAZ BAKIR Turkiye
SPATIAL CHANGE AND Biisra Nur Okta . L .
TRANSFORMATION PROCESSES OF i Y Erciyes Ur}lzflﬁflzy Kayserl,
AKSARAY TRADITIONAL CITY CENTER Nese Yilmaz Bakir Y
Hatice ER
CULTURAL DIVERSITY AND ; Tekirdag Namik Kemal
INTERACTION IN LEATHER CLOTHING | Nuray Oleay ISIK EMEKSIZ University
Ertan EROL
Hatice ER
THE CREATIVE POTENTIAL OF DIGITAL : Tekirdag Namik Kemal
PRINTING IN LEATHER DESIGN Nuray Olcay ISIK EMEKSIZ University
Ertan EROL
TERRITORY, INTERNAL AND FOREIGN
POLICY DURING THE AZERBAIJAN Hosanova Leyla Nizami qiz1 AMEA
DEMOCRATIC REPUBLIC
INTERNAL CAUSES OF THE PROCESS OF Qasmova Leyla Rauf Sumqay1t Dévlst Universiteti,
WORD CREATION 4 Azorbaycan
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A NOVEL APPROACH TO ROADSIDE
BARRIERS: GEOPOLYMER CONCRETE- Mustafa Yurdabal Apak Istanbul Gelisim University,
BASED BARRIERS AND EXPERIMENTAL Istanbul, Turkiye
EVALUATION
INCOHERENT SCATTERING FUNCTIONS A BOKE Balikesir University, Balikesir,
OF WHITE AND GRAY BRAIN TISSUES ysun Turkey
COHERENT SCATTERING FORM FACTOR -- Balikesir University, Balikesir
DATA FOR TISSUE EQUIVALENT Aysun BOKE Turke ’ ’
MATERIALS Y
ASSISTED JET ELECTROCHEMICAL Abdulkadir CEBI University of Samsun,
MACHINING: A REVIEW Hasan DEMIRTAS Samsun, Turkey

COMPUTATIONAL FLUID DYNAMICS
PREDICTION OF NON-NEWTONIAN
TAYLOR-COUETTE FLOW BETWEEN

Yusuf Bekir Ozdemirler

Yildiz Technical University,

ROTATING INNER AND FIXED OUTER Seyfettin BAYRAKTAR Istanbul, Turkiye
CYLINDERS
AKDAS Firearms Inc., Huglu,
EFFECT OF BARREL LENGTH ON Mustafa SIZIR Konya, Tiirkiye
MUZZLE VELOCITY Mete KALYONCU Konya Technical University,
Konya, Tiirkiye
INVESTIGATION OF INCREASING THE Sakarya University, Adapazar
MERIT OF FIGURE VALUE IN HIGH r}\770cati0na1 Sc’hoolp
EFFICIENCY ENERGY CONVERSION Sinan ERDOGAN ’

THROUGH THERMOELECTRIC
MATERIALS

Mechatronics, Sakarya,
Tiirkiye
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SEAMLESS COORDINATION AND Sakarya University of Applied
OVERSIGHT: A COMPREHENSIVE Emir AYCICEK, Assist. Prof. Sme.nce.s, Sakarya, Turkey,
Artificial Intelligence and

Author(s)

MOBILE APPLICATION FOR EFFICIENT Cem OZKURT
CORPORATE OPERATIONS Data Science Application and
MANAGEMENT Research Center, Turkey
PROTECTED GEOGRAPHICAL Enis ARSLAN Canakkale Onsekiz Mart
INDICATION PRODUCTS AND Dilvin IPEK University, Faculty of
IMPROVING THE VALUE CHAIN: THE Ramazan Ciineyt Engineering, Department of
CASE OF EZINE CHEESE WITH ERENOGLU Computer Engineering,
INTELLIGENT TRACKING SYSTEMS Saim HATIPOGLU Canakkale, Tiirkiye
Istanbul Gelisim University,

Istanbul, Tiirkiye

A QUANTUM BLOCKCHAIN BASED ON Saim HATIPOGLU Canakkale Onsekiz Mart
MULTIPLE ENTANGLEMENT fhsan YILMAZ anaixa’e nse d
University, Canakkale,
Tiirkiye
DESIGN OF A FOUR-WHEEL STEERING : - .
UNMANNED GROUND VEHICLE BASED %mre %%‘}f Atatiirk UH%V..e‘if.lty’ Erzurum,
ON ROS-GAZEBO FOR RESEARCHERS ans urxiye
DETERMINATION OF RATIONAL Karadeniz Telaik
POLYNOMIAL FUNCTIONS USING PADE Esra ERDEN tiniversitesi Trabgon
APPROXIMATION WITH SYMBOLIC Hiiseyin PEHLIVAN Tiickive ’
MATHEMATICAL METHODS ye.
PRODUCTION AND EVALUATION OF Melike YOKSEL _ Karadeniz Teknik
LOGARITHMIC EXPRESSIONS WITH Hiisovin PEHLIVAN Universitesi, Trabzon,
SYMBOLIC APPROACHES 4 Tiirkiye.
Istinye University, Vocational

School of Health Services,

WOUND HEALING MECHANISMS AND Fatma Kubra Tombulturk Department of Medical

CURRENT APPROACHES -
Laboratory Techniques,
Istanbul, Tiirkiye

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.




8th International ICONTECH CONGRESS on Innovative Surveys in Positive Sciences

March 1618, 2024

Azerbaijan Cooperation University

CONGRESS PROGRAM
I,

Session-1, Hall-5
17.03.2024
Moderator: Dr. Ioana Miruna Balmus
Meeting ID: 875 0838 3006 / Passcode: 161718
Baku Local Time: 11:00 — 13:00
Ankara Local Time: 10:00 — 12:00

Author(s) Affiliation

SOIL AND FOLIAR FERTILIZING — A University of Ss. Cyril and

REQUIREMENT FOR BETTER Marina Todor Stojanova M%th.od‘“?’ N"f"g; Macedonia
CHEMICAL COMPOSITION OF AFUS Dragutin Djukic m"erS‘t-‘éo » agwevac,
ALI GRAPEVINE LEAVES AND Monika Stojanova Association for Seientific.
CLUSTERS

research, North Macedonia

TYPE 2 DIABETES AND NUTRITION:

DIETARY APPROACHES FOR Mohl\:ril?;rg}?igl{ﬁg)ll}NE Hassan F‘rssettgrt‘”em“y of
EFFECTIVE SELF-MANAGEMENT N
Sadik Omer BOZKURT
EFFECTS OF DIFFERENT ANTI-FOG - :: : . . . .
RATIOS ON PVC STRETCH FILM USED CE?S?;S%%&E%I Kocaeli Urﬁif(sel;y Kocaeli,
IN FOOD PACKAGES Ayse AYTAC
PREPARATION OF SLOW-RELEASE Ikra Nur INCEBEY
MACROSPHERE FERTILIZERS USING Dilsad Dolunay Eslek Gazi University, Ankara
LAYERED DOUBLE HYDROXIDES KOYUNCU
Balmus Ioana-Miruna
Lefter Radu
PRELIMINARY DATA REGARDING Robea Madalina Andreea “Alexandru Ioan Cuza”
THE BEHAVIOURAL EFFECTS OF Lungu Fabian University of Iasi, Iasi
ACETIC ACID ADMINISTRATION IN A Savuca Alexandra Romania ’ >
ZEBRAFISH ANIMAL MODEL Ciobica Alin

Gorgan Dragos Lucian
Nicoara Mircea Nicusor

QUANTIFICATION OF L
PHOTOPERIODIC EFFECTS ON Hassan Abdulmumini Federa%;gg;%f;?” Bali,
GROWTH OF OKRA €
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OXIDATIVE STRESS IN THE CONTEXT OF Ionescu Catélina Alexandru Ioan Cuza
ORAL SQUAMOUS CELL CARCINOMA Ciobica Alin-Stelian University of Iasi
THE EFFECT OF AN AQUEOUS Alexander Plakida, Olga
SOLUTION OF CHLORELLA VULGARIS Tushkovska Olleg Odessa National Medical
ON THE PHYSICAL PERFORMANCE OF Semeneriko University, Odessa, Ukraine
HEALTHY PEOPLE

EFFECT OF DURATION OF USE OF Dr.Sosan Rauf. Dr.Nabila
COMBINED ORAL CONTRACEPTIVES ON ’ o

SERUM LIPID PROFILES, FASTING ghezr’ Dlﬁsalml‘;Shﬁheﬁn’l Khyllgerﬁvledlci‘} E.mtvers“y’
BLOOD SUGAR, BLOOD PRESSURE AND I.4arg “Znaf’ . r. Masha eshawar Faxistatl.
BMI IN CHILD BEARING AGE WOMEN ata

INTEGRATING PHYSICAL AND
EMOTIONAL INTERVENTIONS FOR

ENANCED NEUROTOGICALCARE | Pl | T s medid
REVOLUTIONIZING NEURO CARE: Fathima Sahina Mol};ideen Ghent Unive};’sity (g}hent
INTEGRATING MIND AND BODY FOR Bawa Belgium ’ ’
ULTIMATE HEALING. A NARRATIVE &

REVIEW

PSYCHOPHARMACOLOGICAL
RELATIONSHIP BETWEEN . . .

PSYCHOACTIVE SUBSTANCES AND Abgg;i?flglagliﬁgrfqg%“d Tbn Tofail University, Kenitra,
VIOLENT BEHAVIOR IN MOROCCAN Aharr,li Jamila lil z'lhi Morocco.
SPECTATORS: A CROSS SECTIONAL ’ Y

STUDY

ADVANCEMENTS IN ADSORPTION
TREATMENT: ENHANCED REMOVAL OF

PHARMACEUTICAL AND ORGANIC Benaddi Fl Houssaine Cadi Ayyad University of
POLLUTANTS IN WATER USING Marrakech, Morocco
MODIFIED ACTIVATED CARBON-BASED
FCP BIOMASS
POST INFLUENZA VACCINATION EFFECT | Angela Thomas, Anumod Thilisi State Medical
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ABSTRACT

Mechatronics is an interdisciplinary field that combines mechanical engineering, electronics, computer
science, and control systems to design and develop intelligent systems. Sensors play a crucial role in
mechatronics by providing the necessary input signals for other operating systems to perceive, interact,
monitor and control various physical parameters within its confines. This research paper explored the
role of sensors and signal sensing mechanisms in mechatronics applications, by delving into the different
types of sensors commonly used in mechatronics. These included proximity sensors, temperature
sensors, pressure sensors, force sensors, and many others discussed in terms of its working principle,
advantages, and limitations. The signal sensing mechanisms in mechatronics applications included
analogue-to-digital converters, signal conditioning circuits, and data acquisition systems. Challenges
and considerations in sensor selection and integration were reported on. Factors such as cost, reliability,
power consumption, and compatibility with the overall mechatronics system were highlighted. The
study revealed that the selection of the appropriate sensor type depends on the specific requirements of
the mechatronics application, such as accuracy, response time, and environmental conditions. The
argument pointed out that these mechanisms are essential for converting the analogue signals from
sensors into digital signals that can be processed by mechatronics system. It was observed that the
selection and integration of appropriate sensors and signal sensing mechanisms are critical for the
successful implementation of mechatronics applications. Therefore, thorough understanding of the
application requirements and careful evaluation of sensor specifications are crucial for successful
implementation. By leveraging the capabilities of sensors and signal sensing mechanisms, mechatronics
applications can achieve enhanced performance, efficiency, and safety.

Keywords: Mechatronics, Sensors, Signal sensing mechanisms, Sensor integration, Signal
conditioning.

1. Introduction

Mechatronics is an interdisciplinary field that combines mechanical engineering, electronics, computer
science, and control systems to design and develop intelligent systems. It focuses on the design and
development of intelligent systems that integrate mechanical components with electronic sensors and
actuators. Sensors play a crucial role in the field of mechatronics, as they are responsible for gathering
data and providing feedback to control systems. Sensors can be defined as devices that detect and
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respond to physical or environmental changes, converting them into electrical signals. These signals are
then processed and utilized by control systems to make informed decisions and take appropriate actions.
Sensors act as the interface between the physical world and the digital domain, enabling machines to
perceive and respond to their environment. In mechatronics, sensors are used to measure various
parameters, including motion, force, temperature, light, and proximity. In the context of mechatronics,
sensors act as the interface between the physical world and the digital control systems, enabling the
latter to interact with and manipulate the former (Singh, 2023; Joel, et al., 2022). The principles behind
sensor operation vary depending on the type of sensor being used. However, the underlying principle is
to measure a specific physical quantity and convert it into an electrical signal. For instance, a temperature
sensor measures the ambient temperature and converts it into an electrical signal that can be interpreted
by the control system. Similarly, a proximity sensor detects the presence or absence of an object and
provides feedback accordingly. In other words, sensors in mechatronics operate based on various
principles such as electrical, optical, magnetic, and mechanical. For instance, capacitive sensors work
by measuring changes in capacitance, while inductive sensors detect changes in magnetic fields. The
working principle of a sensor determines its accuracy, sensitivity, and response time, which are crucial
factors in mechatronics applications. One of the key principles that sensors rely on is transduction.
Transduction refers to the process of converting one form of energy into another. In the case of sensors,
this involves converting physical or environmental changes into electrical signals. This principle allows
sensors to detect and measure various parameters such as temperature, pressure, humidity, light
intensity, and many others. Integration of sensors with mechatronics operations is essential for achieving
precise control and automation. By providing real-time data about the physical environment, sensors
enable control systems to make accurate decisions and adjust the behaviour of mechatronic systems
accordingly. For example, in an autonomous vehicle, sensors such as cameras, LIDAR, and ultrasonic
sensors are used to detect obstacles, monitor road conditions, and ensure safe navigation. Furthermore,
sensors facilitate the monitoring and feedback loop in mechatronic systems as clearly illustrated in
Figure 1. They continuously measure and report the state of various parameters, allowing control
systems to adjust and optimize the performance of mechatronic devices (Abdhul Rahuman et al., 2023;
Tosi et al., 2018; Liskiewicz et al., 2023). This closed-loop control mechanism ensures that the desired
output is achieved by continuously monitoring and adjusting the input variables. Sensors are vital
components in mechatronics operations as they enable the interaction between the physical world and
control systems. By converting physical or environmental changes into electrical signals, sensors
provide real-time data that is essential for precise control and automation. The principles behind sensor
operation, such as transduction, allow for the measurement and detection of various parameters. The
integration of sensors with mechatronics operations ensures accurate decision-making, feedback control,
and optimization of mechatronic systems (Allwood et al., 2016).
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Figure 1: A typical mechatronics design philosophy (Nnodim et al., 2021).
2. Signal Sensing Mechanisms in Mechatronics Sensors

Jeong et al. (2020) and Ghanbarzadeh-Dagheyan et al. (2021) opined that Signal sensing mechanisms
in mechatronics sensors are essential for accurate and reliable data acquisition, which is vital for the
overall performance of mechatronic systems. They are responsible for converting physical quantities
into electrical or optical signals that can be further processed and analysed by the system. These
mechanisms are critical for acquiring accurate and reliable data, which is essential for making informed
decisions and controlling the system effectively. The ability of sensors to sense signals accurately is
dependent on the signal sensing mechanisms employed. Signal sensing mechanisms refer to the methods
or processes employed by sensors to detect and measure signals. Without proper signal sensing
mechanisms, the data acquired by the sensors may be distorted or inaccurate, leading to erroneous
system behaviour and compromised performance. One of the key aspects of signal sensing mechanisms
is the selection of appropriate sensing technologies. Different physical quantities require different
sensing technologies to ensure accurate measurements. For example, temperature sensors may utilize
thermocouples, resistance temperature detectors (RTDs), or thermistors, while pressure sensors may
employ strain gauges or piezoelectric sensors. The choice of sensing technology depends on factors such
as the range of measurement, sensitivity, response time, and environmental conditions. By selecting the
most suitable sensing technology, the system can achieve optimal performance and reliability. Signal
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conditioning is another crucial aspect of signal sensing mechanisms. In many cases, the electrical signals
generated by sensors need to be conditioned to match the requirements of the subsequent processing
stages. Signal conditioning involves amplification, filtering, and linearization of the sensor signals to
improve their quality and compatibility with the system. This process ensures that the acquired data is
accurate, noise-free, and suitable for further analysis and control. Furthermore, signal sensing
mechanisms also involve calibration and compensation techniques. Calibration is the process of
adjusting the sensor's output to match a known reference value, ensuring accuracy and consistency.
Compensation techniques are employed to correct for any inherent errors or deviations in the sensor's
output caused by factors such as temperature variations or aging. These techniques enhance the
reliability and longevity of the sensors, ensuring consistent and accurate measurements over time. The
quality and reliability of the data acquired by mechatronics sensors directly impact the overall
functionality of the system. Accurate and reliable data enables the system to make informed decisions
and respond appropriately to changes in the environment or user inputs. For example, in an autonomous
vehicle, accurate sensing of the surroundings is crucial for collision avoidance and navigation as
illustrated in Figure 2a and 2b. Any inaccuracies or delays in the sensor data can lead to hazardous
situations and compromise the safety of the vehicle and its occupants. Moreover, signal sensing
mechanisms also affect the system's ability to detect and diagnose faults or anomalies. By continuously
monitoring the sensor signals, the system can identify deviations from expected behaviour and trigger
appropriate actions, such as fault isolation or system shutdown. Reliable signal sensing mechanisms
enable early detection of faults, minimizing downtime and preventing potential damage to the system
or its components. The accuracy and reliability of sensor measurements heavily rely on the effectiveness
of the signal sensing mechanisms employed. The various types of signal sensing mechanisms in
mechatronic sensors are as follows:

i.  Resistive Sensing Mechanism: Resistive sensors utilize changes in electrical resistance to detect
signals. These sensors typically consist of a resistive element that undergoes a change in
resistance when subjected to the physical quantity being measured. The change in resistance is
then converted into an electrical signal, which can be measured and analysed.

ii.  Capacitive Sensing Mechanism: Capacitive sensors rely on changes in capacitance to sense
signals. These sensors consist of two conductive plates separated by a dielectric material. When
the physical quantity being measured alters the distance between the plates or the dielectric
constant, the capacitance changes accordingly. This change is then converted into an electrical
signal for further processing.

iii.  Optical Sensing Mechanism: Optical sensors utilize light to detect and measure signals. These
sensors employ various principles, such as absorption, reflection, or refraction of light, to sense
changes in physical quantities. The detected light is converted into an electrical signal using
photodetectors, enabling further analysis and interpretation.

iv.  Magnetic Sensing Mechanism: Magnetic sensors detect and measure signals based on changes
in magnetic fields. These sensors utilize the principles of electromagnetic induction or magneto-
resistance to sense variations in physical quantities. The changes in magnetic fields are
converted into electrical signals, which can be processed and analysed.

The choice of signal sensing mechanism is crucial in determining the accuracy, sensitivity, and
reliability of sensor measurements. Different physical quantities or events require specific sensing
mechanisms to ensure optimal performance. For instance, resistive sensors are suitable for measuring
temperature, pressure, or strain, while optical sensors are more appropriate for detecting light intensity
or colour changes. By understanding and selecting the appropriate sensing mechanism, researchers and
engineers can ensure precise and reliable signal detection.

Signal sensing mechanisms in sensors are essential for accurate and reliable signal detection. Resistive,
capacitive, optical, and magnetic sensing mechanisms are commonly employed in various sensor
applications. The choice of sensing mechanism depends on the physical quantity or event being
measured. By understanding the principles and characteristics of different sensing mechanisms,
researchers and engineers can develop sensors that meet the specific requirements of their applications.
Signal sensing mechanisms in mechatronics sensors are vital for accurate and reliable data acquisition,
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which is essential for the overall performance and functionality of mechatronic systems. The selection
of appropriate sensing technologies, signal conditioning, calibration, and compensation techniques are
crucial aspects of signal sensing mechanisms. By ensuring accurate and reliable data, these mechanisms
enable the system to make informed decisions, respond appropriately to changes, and detect faults or
anomalies. Therefore, investing in robust signal sensing mechanisms is crucial for the successful
implementation of mechatronic systems in various applications (Gan et al., 2022; Lyu et al., 2024 &
Isbister, 2023).

Acceleration
Sensors

S

Figure 2a: A typical mechatronics acceleration sensor (Babatain et al., 2021).

e

Figure 2b: Mechatronics conventional design methodology
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3. Evolution of Mechatronics Sensors

Mechatronics sensors play a crucial role in the field of mechatronics, which is an interdisciplinary field
combining mechanical engineering, electronics, computer science, and control engineering. These
sensors have undergone significant historical development and evolution over the years, leading to
advancements in various industries such as automotive, aerospace, robotics, and manufacturing. This
academic writing aims to explore the historical development and evolution of mechatronics sensors,
highlighting key milestones and advancements in this field. The development of mechatronics sensors
can be traced back to the early 20th century when the first rudimentary sensors were introduced. One of
the earliest examples is the mercury-in-glass thermometer, invented by German physicist Daniel Gabriel
Fahrenheit in 1714. While not directly related to mechatronics, this invention laid the foundation for the
development of temperature sensors, which are widely used in mechatronics applications today. In the
mid-20th century, the advent of solid-state electronics revolutionized the field of mechatronics sensors.
The invention of the transistor in 1947 by John Bardeen, Walter Brattain, and William Shockley paved
the way for the development of electronic sensors. These sensors utilized the principles of electrical
conductivity and resistance to measure various physical quantities such as temperature, pressure, and
strain. During the 1960s and 1970s, advancements in microelectronics and integrated circuit technology
led to the miniaturization of sensors. This miniaturization allowed for the development of compact and
lightweight sensors, making them suitable for a wide range of applications. The introduction of
microelectromechanical systems (MEMS) in the 1980s further enhanced the capabilities of
mechatronics sensors by integrating mechanical structures and electronics on a single chip.

The historical evolution of mechatronics sensors can be categorized into several key stages. The first
stage, from the early 20th century to the 1960s, witnessed the development of basic sensors such as
temperature, pressure, and strain sensors. These sensors relied on simple electrical principles and were
primarily used in industrial applications. The second stage, from the 1960s to the 1980s, saw the
emergence of more advanced sensors, including accelerometers, gyroscopes, and proximity sensors.
These sensors utilized the principles of electromagnetism and piezoelectricity to measure acceleration,
angular velocity, and proximity, respectively. This period also witnessed the introduction of optical
sensors, which utilized light-based principles to measure various physical quantities. The third stage,
from the 1980s to the present, has been characterized by the integration of sensors with microelectronics
and the development of smart sensors. Smart sensors incorporate signal processing capabilities, allowing
them to provide calibrated and processed output signals. This integration has led to the development of
intelligent systems capable of real-time data acquisition, analysis, and control. Mechatronics sensors
have undergone significant historical development and evolution, driven by advancements in
electronics, microelectronics, and integrated circuit technology. From the early mercury-in-glass
thermometer to the modern smart sensors, the field of mechatronics sensors has witnessed remarkable
progress. These sensors have revolutionized various industries, enabling precise measurement, control,
and automation. As technology continues to advance, it is expected that mechatronics sensors will
further evolve, leading to even more sophisticate and intelligent systems in the future (Campilho et al.,
2024; Singh, 2023; Joel et al.,2022).

4. Advancements in Mechatronics Sensors

Mechatronics is an interdisciplinary field that combines mechanical engineering, electronics, computer
science, and control systems to design and develop intelligent systems. Mechatronic sensors play a
crucial role in this field by providing the necessary data for decision-making and control. Over the years,
conventional advancements in mechatronics sensors have significantly contributed to the improvement
of wvarious industries, including manufacturing, automotive, aerospace, and healthcare. This
argumentative essay aims to discuss the conventional advancements in mechatronics sensors and their
impact on the field of mechatronics. One of the significant advancements in mechatronics sensors is the
development of microelectromechanical systems (MEMS) technology. MEMS sensors are small, low-
cost, and highly sensitive devices that have revolutionized the field of mechatronics. These sensors are
capable of measuring various physical quantities such as acceleration, pressure, temperature, and
humidity. MEMS sensors have found applications in numerous industries, including automotive airbag
systems, motion detection, and navigation systems (Schmidt et al., 2020; Ogli & Ogli, 2021).
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Another conventional advancement in mechatronics sensors is the integration of wireless
communication capabilities. Wireless sensors have eliminated the need for physical connections,
allowing for more flexible and scalable sensor networks. These sensors can transmit data wirelessly to
a central control system, enabling real-time monitoring and control. This advancement has been
particularly beneficial in applications such as structural health monitoring, environmental monitoring,
and industrial automation. Furthermore, advancements in sensor fusion techniques have significantly
improved the accuracy and reliability of mechatronics sensors. Sensor fusion involves combining data
from multiple sensors to obtain a more accurate representation of the physical environment. By fusing
data from different sensors, such as accelerometers, gyroscopes, and magnetometers, it is possible to
overcome the limitations of individual sensors and obtain a more comprehensive understanding of the
system being monitored. Sensor fusion has been widely used in applications such as robotics,
autonomous vehicles, and virtual reality systems as illustrated in Figure 3.

The conventional advancements in mechatronics sensors have had a profound impact on the field. These
advancements have led to the development of more intelligent and autonomous systems, capable of
making informed decisions based on real-time data. For example, in the automotive industry, sensors
play a crucial role in advanced driver assistance systems (ADAS) by providing information about the
vehicle's surroundings. This enables features such as lane departure warning, adaptive cruise control,
and collision avoidance. In the manufacturing industry, mechatronics sensors have improved the
efficiency and productivity of production processes. Sensors are used to monitor various parameters
such as temperature, pressure, and vibration, allowing for real-time adjustments and preventive
maintenance. This has resulted in reduced downtime, improved product quality, and increased overall
productivity.

In the healthcare sector, mechatronics sensors have enabled the development of advanced medical
devices and systems. For instance, sensors are used in wearable devices to monitor vital signs such as
heart rate, blood pressure, and oxygen saturation. This data can be transmitted wirelessly to healthcare
professionals, allowing for remote monitoring and early detection of health issues. Conventional
advancements in mechatronics sensors have significantly contributed to the field of mechatronics. The
development of MEMS technology, wireless communication capabilities, and sensor fusion techniques
has revolutionized various industries, including manufacturing, automotive, aerospace, and healthcare.
These advancements have led to the development of more intelligent and autonomous systems,
improved productivity, and enhanced safety. As technology continues to advance, it is expected that
mechatronics sensors will play an even more critical role in shaping the future of intelligent systems
(Ali et al., 2023; Mukhopadhyay, 2014; Sun et al., 2022).
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Figure 3: Advanced Mechatronic system and its interaction with the environment (Kuru and Yetgin,
2019).

5. Operation Principles of Mechatronics Sensors

Mechatronics sensors play a crucial role in various industries, enabling the collection of accurate and
reliable data for control and monitoring purposes. Understanding the operation principles of these
sensors is essential for engineers and researchers working in the field of mechatronics. Mechatronics
sensors employ different principles to detect and measure physical quantities. One of the most common
sensing principles is based on the change in resistance. For instance, in a strain gauge sensor, the
resistance of a wire changes when subjected to mechanical strain. This change in resistance can be
measured and correlated to the applied force or deformation. Similarly, in a thermistor, the resistance
varies with temperature, allowing for temperature measurement. Another sensing principle widely used
in mechatronics sensors is based on the piezoelectric effect. Piezoelectric materials generate an electric
charge when subjected to mechanical stress. This principle is utilized in sensors such as accelerometers,
which measure acceleration or vibration. The generated charge is proportional to the applied force,
enabling accurate measurement of dynamic events. Optical sensing principles are also extensively
employed in mechatronics sensors. For instance, in a photoelectric sensor, a light source emits a beam
of light, and a receiver detects the intensity of the reflected light. Changes in the intensity of the reflected
light can be used to detect the presence or absence of an object. This principle is commonly used in
proximity sensors and object detection systems. The argumentative approach will shed light on the
significance of these sensors in modern technology. The following aspects encapsulate the operation
principles of mechatronics sensors

i.  Principles of Mechatronics Sensors: Mechatronics sensors are devices that convert physical
guantities into electrical signals, facilitating the measurement and control of various parameters
in mechatronic systems. These sensors are vital components in industries such as robotics,
automotive, aerospace, and manufacturing. Their accurate and real-time data acquisition
capabilities are crucial for ensuring system efficiency, safety, and performance optimization.

ii.  Principles for Resistive Sensors: Resistive sensors operate based on the change in resistance
caused by the physical quantity being measured. For instance, strain gauges measure strain by
detecting the change in resistance due to mechanical deformation. Similarly, thermistors
measure temperature by monitoring the resistance change with temperature variations.
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iii.  Principles for Capacitive Sensors: Capacitive sensors utilize changes in capacitance to measure
physical quantities. These sensors consist of two conductive plates separated by a dielectric
material. When the distance between the plates changes due to the physical quantity being
measured, the capacitance also changes. This principle is commonly used in proximity sensors
and touchscreens.

iv.  Principles for Inductive Sensors: Inductive sensors rely on the principle of electromagnetic
induction. They generate an electromagnetic field and measure changes in the field caused by
the physical quantity being sensed. For example, inductive proximity sensors detect the
presence or absence of metallic objects by measuring changes in the electromagnetic field.

v.  Principles for Optical Sensors: Optical sensors use light to measure physical quantities. They
employ various principles such as reflection, refraction, and absorption to detect changes in light
intensity or wavelength. Optical encoders, for instance, measure position or speed by detecting
changes in light intensity caused by rotating or linear motion.

i Digital | _ Digital
Actutors SUNSOrS
Mechanical
.';-:l.'}'TL'n'l
Analoguc Analogue
—_— ] e L=
Actuabors SLNSOTS

Microprocessor
system for control

Figure 4: The basic elements of mechatronics systems (Bolton, 2015).

Mechatronics sensors utilize various operational techniques to enhance their performance and reliability.
The functions of mechatronics systems are composed of sensing, processing and actuating as seen in
Figure 4. One such technique is signal conditioning, which involves amplifying, filtering, and converting
the sensor's electrical output to a suitable form for further processing. Signal conditioning ensures that
the sensor's output is accurate, stable, and compatible with the system's requirements. Another
operational technique employed in mechatronics sensors is calibration. Calibration involves comparing
the sensor's output with a known reference to determine its accuracy and correct any deviations.
Calibration is crucial to ensure the reliability and precision of the sensor's measurements. It is typically
performed periodically to account for any drift or aging effects. Furthermore, sensor fusion is an
operational technique used to combine data from multiple sensors to obtain more accurate and reliable
information. By integrating data from different sensors, redundant information can be eliminated, and
the system's overall performance can be improved. Sensor fusion is commonly used in navigation
systems, robotics, and autonomous vehicles. Mechatronics sensors are indispensable components in
modern technology, allowing the measurement and control of physical quantities in mechatronic
systems, gathering information about the physical world and enabling intelligent systems to interact with
their environment. They employ various sensing principles, such as resistance change, piezoelectric
effect, and optical sensing, to detect and measure physical quantities accurately. Operational techniques,
including signal conditioning, calibration, and sensor fusion, enhance the performance and reliability of
mechatronics sensors. By utilizing resistive, capacitive, inductive, and optical principles, these sensors
provide accurate and real-time data for enhanced system performance. However, it is essential to
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consider their limitations and environmental factors to ensure accurate measurements and reliable
operation. Understanding the sensing principles and operational techniques of mechatronics sensors is
crucial for designing and developing advanced mechatronic systems in various applications
(Onwubolu,2005; Bishop,2017; Hehenberger & Bradley(Eds.). ,2016).

6. Laws and Theories Governing Mechatronics Sensors

Mechatronics sensors are governed by a set of laws and theories that provide a foundation for their
design, operation, and performance. The laws and theories that govern mechatronics sensors are
highlighted as follows:

i.  Ohm's Law: One of the fundamental laws governing mechatronics sensors is Ohm's Law, which
states that the current flowing through a conductor is directly proportional to the voltage applied
across it, while inversely proportional to its resistance. This law is essential in understanding
the behaviour of resistive sensors, such as strain gauges and thermistors, which rely on changes
in resistance to measure physical quantities. Ohm's Law allows engineers to design and calibrate
sensors based on their desired sensitivity and range.

ii.  Hooke's Law: Hooke's Law is another crucial principle governing mechatronics sensors,
particularly those that measure mechanical quantities like force, pressure, or displacement. This
law states that the force exerted by a spring is directly proportional to the displacement it
undergoes. Many sensors, such as load cells and pressure transducers, utilize the principles of
Hooke's Law to convert mechanical quantities into electrical signals. By understanding this law,
engineers can accurately interpret the output of these sensors and ensure their proper calibration.

iii.  Fourier Transform: The Fourier Transform is a mathematical tool that plays a significant role
in signal processing and analysis, particularly in the context of mechatronics sensors. This
theory allows engineers to decompose complex signals into their constituent frequencies,
enabling the identification of specific patterns or anomalies. In the field of mechatronics, Fourier
Transform is often employed to analyse sensor data, filter out noise, and extract relevant
information. By utilizing this theory, engineers can enhance the accuracy and reliability of
mechatronics sensors.

iv.  Nyquist-Shannon Sampling Theorem: The Nyquist-Shannon Sampling Theorem is a
fundamental principle governing the sampling of continuous signals. According to this theorem,
in order to accurately reconstruct a continuous signal from its samples, the sampling rate must
be at least twice the highest frequency present in the signal. In the context of mechatronics
sensors, this theorem is crucial in determining the appropriate sampling rate for data acquisition
systems. By adhering to this theorem, engineers can prevent aliasing and ensure the fidelity of
sensor measurements.

v.  Sensor Fusion: Sensor fusion is a theory that involves combining data from multiple sensors to
obtain a more accurate and comprehensive understanding of the measured quantity. In
mechatronics, where multiple sensors are often employed to measure different aspects of a
system, sensor fusion plays a vital role in integrating and interpreting the data. By applying
sensor fusion techniques, engineers can mitigate errors, enhance reliability, and obtain a more
holistic view of the system's behaviour.

Mechatronics sensors are governed by a set of laws and theories that underpin their design, operation,
and performance. Ohm's Law and Hooke's Law provide the foundation for understanding resistive and
mechanical sensors, respectively. The Fourier Transform enables signal analysis and processing, while
the Nyquist-Shannon Sampling Theorem ensures accurate data acquisition. Finally, sensor fusion
techniques allow for the integration of multiple sensor data, enhancing the overall reliability and
accuracy of mechatronics systems. By comprehending and applying these laws and theories, engineers
can advance the field of mechatronics and develop innovative sensor technologies (Habib, 2006;
Nnodim et al., 2021; Zhang & Wei, 2017).
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7. Types of Mechatronics Sensors

In mechatronic systems, sensors provide the necessary input for the system to perceive and interact with
its environment. Sensors used in mechatronics can be classified into various types based on their
working principles and the physical quantities they measure. The various types of mechatronics sensors
and their underlying principles are highlighted as follows:

i.  Optical Sensors: Optical sensors utilize light to measure and detect various physical quantities.
They are widely used in mechatronics systems for their high precision and non-contact nature.
Examples of optical sensors include photodiodes, phototransistors, and optical encoders. These
sensors work based on principles such as the photoelectric effect, light reflection, and light
absorption.

ii.  Proximity Sensors: Proximity sensors are designed to detect the presence or absence of an object
within a certain range. They are commonly used in mechatronics applications for object
detection, position sensing, and obstacle avoidance. Inductive, capacitive, and ultrasonic sensors
are some of the commonly used proximity sensors. These sensors operate based on principles
such as electromagnetic induction, changes in capacitance, or the reflection of sound waves.

iii.  Force and Pressure Sensors: Force and pressure sensors are used to measure the force or pressure
applied to an object or surface. They find applications in robotics, automation, and material
testing. Strain gauges, load cells, and piezoelectric sensors are examples of force and pressure
sensors. These sensors work based on principles such as the deformation of materials, changes
in electrical resistance, or the generation of electric charge due to mechanical stress. Force
sensors measure the force applied to an object. They are used in mechatronics for force
feedback, robotic gripping, and material testing. Load cells, strain gauges, and piezoelectric
sensors are commonly used force sensors.

iv.  Temperature Sensors: Temperature sensors are essential in mechatronics systems to monitor
and control temperature variations. They are used in various applications, including climate
control, industrial processes, and thermal management. Thermocouples, resistance temperature
detectors (RTDs), and thermistors are commonly used temperature sensors. These sensors
operate based on principles such as the Seebeck effect, changes in electrical resistance, or the
variation of electrical properties with temperature.

v.  Motion and Position Sensors: Motion and position sensors are employed to measure the
movement, displacement, or orientation of objects. They are extensively used in robotics,
navigation systems, and motion control applications. Examples of motion and position sensors
include accelerometers, gyroscopes, and encoders. These sensors work based on principles such
as the measurement of acceleration, angular velocity, or the detection of changes in position.
Position sensors determine the position or displacement of an object. They are extensively used
in mechatronics for motion control, robotics, and navigation. Examples of position sensors
include encoders, potentiometers, and linear variable differential transformers (LVDTS).

Mechatronics sensors are vital components in intelligent systems, enabling them to perceive and interact
with their environment. This paper has provided an overview of various types of mechatronics sensors,
including optical sensors, proximity sensors, force and pressure sensors, temperature sensors, and
motion and position sensors. Understanding the principles behind these sensors is crucial for designing
and developing efficient mechatronics systems (Vorwerk-Handing et al., 2020; Faudzi et al., 2020;
Romeo & Zollo, 2020).

Rules and Regulations of Mechatronics Sensors

To ensure optimal performance of mechatronics sensors and safe operation, it is essential to establish
rules and regulations governing their use. The importance of rules and regulations for mechatronics
sensors are as follows:

i.  Safety: Mechatronics sensors are often used in hazardous environments, such as high-
temperature areas or areas with toxic substances. Rules and regulations help ensure that these
sensors are designed and installed in a way that minimizes risks to human operators and the
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surrounding environment. For example, guidelines may specify the use of protective enclosures
or the implementation of fail-safe mechanisms to prevent accidents.

ii.  Standardization: Rules and regulations promote standardization in the design, manufacturing,
and use of mechatronics sensors. Standardization ensures compatibility between different sensor
types and simplifies integration into complex systems. This allows for easier maintenance,
replacement, and upgrades, reducing costs and improving overall efficiency.

iii.  Accuracy and Reliability: Mechatronics sensors are relied upon to provide accurate and reliable
data for decision-making processes. Rules and regulations can establish performance standards
that sensors must meet, ensuring their accuracy and reliability. For instance, guidelines may
specify the acceptable error range or the required calibration frequency to maintain optimal
performance.

iv.  Data Privacy and Security: Mechatronics sensors often collect sensitive data, such as personal
information or proprietary industrial data. Rules and regulations can address data privacy and
security concerns by outlining measures to protect this information. This may include
encryption protocols, access control mechanisms, or data anonymization techniques to
safeguard against unauthorized access or data breaches.

v.  Enhanced Industry Collaboration: Rules and regulations provide a common framework for
manufacturers, researchers, and users to collaborate effectively. By adhering to established
guidelines, stakeholders can exchange knowledge, share best practices, and work towards
continuous improvement. This collaboration fosters innovation and ensures that mechatronics
sensors keep pace with technological advancements.

vi.  Consumer Confidence: Rules and regulations infuse confidence in consumers and end-users
regarding the quality and safety of mechatronics sensors. Compliance with established standards
assures customers that the sensors they are using meet certain performance criteria and have
undergone rigorous testing. This confidence leads to increased adoption and utilization of
mechatronics sensors in various applications.

vii.  Legal Compliance: Rules and regulations help manufacturers and users comply with legal
requirements related to mechatronics sensors. By following established guidelines,
organizations can avoid legal issues, penalties, and reputational damage. Compliance also
ensures that the sensors meet industry-specific regulations, such as those related to medical
devices or automotive safety.

Rules and regulations are essential for the effective and safe use of mechatronics sensors. They promote
safety, standardization, accuracy, reliability, data privacy, and security. Furthermore, rules and
regulations foster industry collaboration, enhance consumer confidence, and ensure legal compliance.
By adhering to these guidelines, stakeholders can harness the full potential of mechatronics sensors
while minimizing risks and maximizing benefits.

8. Applications of Mechatronics Sensors

Reif (2014) and Nnodim et al. (2021) opined that Mechatronics field focuses on the design and
development of intelligent systems that integrate mechanical components with electronic sensors and
actuators. Mechatronics sensors play a crucial role in various technical and industrial applications,
enabling the measurement and control of physical quantities. Sensors find wide-ranging applications in
mechatronics systems. For instance, in autonomous vehicles, sensors such as LIDAR, radar, and cameras
are used for perception and environment sensing. In industrial automation, sensors are employed for
quality control, position feedback, and safety monitoring. In medical robotics, sensors enable precise
control and feedback during surgical procedures. The applications of sensors in mechatronics are vast
and diverse, contributing to the advancement of technology in various domains. The various applications
of mechatronic sensors are as follows:

i.  Industrial Automation: One of the primary applications of mechatronics sensors is in industrial
automation. Sensors are used to monitor and control various parameters such as temperature,
pressure, humidity, and flow rate in manufacturing processes. For instance, in a chemical plant,

March 16-18, 2024 12



8th International
ICONTECH CONGRESS
on Innovative Surveys in Positive Sciences

PROCEEDINGS BOOK

sensors are employed to measure the temperature and pressure of reactors, ensuring optimal
conditions for chemical reactions. These sensors provide real-time data, enabling operators to
make informed decisions and prevent any potential hazards.

Robotics: Mechatronics sensors are extensively used in robotics to enable perception and
interaction with the environment. Sensors such as proximity sensors, force sensors, and vision
systems allow robots to detect and respond to their surroundings. Proximity sensors, for
example, enable robots to avoid obstacles and navigate through complex environments. Force
sensors provide feedback on the amount of force exerted during interactions, allowing robots to
perform delicate tasks with precision. Vision systems equipped with cameras and image
processing algorithms enable robots to recognize objects and perform tasks that require visual
perception.

Automotive Industry: The automotive industry heavily relies on mechatronics sensors for
various applications. Sensors are used in engine management systems to monitor parameters
such as engine speed, temperature, and exhaust emissions. This data is crucial for optimizing
engine performance and ensuring compliance with environmental regulations. Additionally,
sensors are employed in advanced driver-assistance systems (ADAS) to enhance vehicle safety.
For example, proximity sensors and cameras are used in parking assist systems to detect
obstacles and provide visual feedback to the driver.

Healthcare: Mechatronics sensors have revolutionized the healthcare industry by enabling the
development of advanced medical devices. Sensors are used in devices such as pacemakers,
insulin pumps, and prosthetic limbs to monitor physiological parameters and provide
appropriate interventions. For instance, sensors in pacemakers detect abnormal heart rhythms
and deliver electrical impulses to regulate the heartbeat. In prosthetic limbs, sensors enable the
detection of muscle movements, allowing users to control the limb with precision.

Environmental Monitoring: Environmental monitoring is another crucial application of
mechatronics sensors. Sensors are used to measure parameters such as air quality, water quality,
and weather conditions. These sensors provide valuable data for environmental research,
pollution control, and weather forecasting. For example, air quality sensors measure the
concentration of pollutants in the atmosphere, helping authorities take necessary actions to
mitigate pollution levels. Weather sensors provide real-time data on temperature, humidity,
wind speed, and precipitation, aiding in accurate weather predictions.

Mechatronics sensors have revolutionized various technical and industrial domains, enabling precise
measurement and control of physical quantities. From industrial automation to robotics, automotive
industry, healthcare, and environmental monitoring, mechatronics sensors play a vital role in enhancing
efficiency, safety, and accuracy. The continuous advancements in sensor technology will further expand
the applications of mechatronics sensors, leading to more sophisticated and intelligent systems in the

future.

9. Advantages of Mechatronics Sensors

Mechatronics sensors have revolutionized industries by providing accurate and real-time data, enabling
automation, and improving overall system performance. The key advantages of mechatronics sensors in
modern engineering applications are as follows:

Improved Accuracy and Precision: Mechatronics sensors offer exceptional accuracy and
precision in measuring various physical quantities such as temperature, pressure, force, and
displacement. By utilizing advanced technologies and signal processing techniques, these
sensors provide reliable and precise measurements, ensuring the integrity of data collected. This
high level of accuracy enables engineers to make informed decisions, leading to improved
system performance and enhanced product quality.

Real-time Monitoring and Control: One of the significant advantages of mechatronics sensors
is their ability to provide real-time monitoring of various parameters in mechatronics systems
(such as temperature, pressure, position, velocity, and acceleration) and system control. These
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sensors continuously collect data and transmit it to the control unit, allowing engineers to
monitor and analyse the system's behaviour. Real-time monitoring by sensors enables prompt
detection of anomalies, faults, or deviations from desired parameters, facilitating timely
corrective actions. This capability is particularly valuable in critical applications such as
aerospace, automotive, and healthcare, where immediate response is essential. For example, in
an industrial robotic arm, force sensors can detect any abnormal force exerted during operation,
preventing damage to the system or the surrounding environment. Mechatronics sensors provide
essential feedback for closed-loop control systems in mechatronics applications. By
continuously measuring the system's output and comparing it to the desired setpoint, sensors
enable precise control of various parameters. For instance, in an autonomous vehicle, sensors
such as LIDAR, cameras, and ultrasonic sensors provide data about the surroundings, allowing
the vehicle to navigate safely and avoid obstacles

Enhanced Automation: Mechatronics sensors are instrumental in achieving automation in
various industries. By providing accurate and reliable feedback, these sensors enable systems
to adapt and respond to changing conditions without human intervention. This automation not
only improves efficiency but also reduces the risk of human error, leading to increased
productivity and cost-effectiveness. Mechatronics sensors are widely used in robotics,
manufacturing, and industrial processes, where automation plays a vital role in streamlining
operations.

Compact Size and Integration: Another advantage of mechatronics sensors is their compact size
and ease of integration into existing systems. These sensors are designed to be lightweight and
space-efficient, making them suitable for applications with limited space constraints.
Furthermore, mechatronics sensors can be seamlessly integrated with other components, such
as actuators and controllers, forming a cohesive system. This integration simplifies the overall
design process, reduces complexity, and enhances the overall performance of the system.

Enhanced Safety: Mechatronics sensors play a vital role in ensuring the safety of mechatronics
systems and their operators. For example, in a collaborative robot working alongside humans,
force and proximity sensors can detect any unexpected contact, triggering an immediate stop to
prevent injuries. Additionally, sensors can monitor environmental conditions, such as gas leaks
or excessive heat, ensuring a safe working environment.

Improved Reliability and Durability: Mechatronics sensors are engineered to withstand harsh
environmental conditions, ensuring their reliability and durability. These sensors are often
exposed to extreme temperatures, vibrations, and contaminants, yet they continue to provide
accurate measurements and operate reliably. The robust construction and advanced materials
used in mechatronics sensors contribute to their longevity, reducing maintenance costs and
system downtime.

Increased Efficiency: Sensors enable optimization and efficiency improvements in
mechatronics applications. By providing real-time data, sensors allow for adaptive control
strategies, where the system can adjust its parameters based on the current operating conditions.
This adaptability leads to energy savings, reduced wear and tear, and improved overall
performance. For instance, in HVAC systems, temperature and humidity sensors enable precise
control, resulting in energy-efficient operation and enhanced comfort.

Increased Efficiency: Mechatronics sensors enable optimization and efficiency improvements
in mechatronics applications. By providing real-time data, sensors allow for adaptive control
strategies, where the system can adjust its parameters based on the current operating conditions.
This adaptability leads to energy savings, reduced wear and tear, and improved overall
performance. For instance, in HVAC systems, temperature and humidity sensors enable precise
control, resulting in energy-efficient operation and enhanced comfort.

Mechatronics sensors have become indispensable in modern engineering applications due to their
numerous advantages. The improved accuracy, real-time monitoring, enhanced automation, compact
size, and durability offered by these sensors have revolutionized industries, enabling efficient and
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reliable systems. As technology continues to advance, mechatronics sensors will play an increasingly
vital role in shaping the future of engineering and automation (Cech, et al., 2021; Ghanbarzadeh-
Dagheyan et al., 2021).

10. Disadvantages/Limitations of Mechatronics Sensors

Nnodim et al. (2021) and Zhirabok et al. (2020) in their investigative study observed that like any
technology, mechatronics sensors have their limitations and disadvantages that need to be considered.
The key drawbacks associated with mechatronics sensors are enumerated as follows:

i.  Limited Accuracy: One of the primary limitations of mechatronics sensors is their inherent
accuracy limitations. Despite advancements in sensor technology, there are still challenges in
achieving high precision measurements consistently. Factors such as noise, environmental
conditions, and sensor drift can significantly affect the accuracy of measurements. This
limitation can be critical in applications where precise measurements are crucial, such as in
medical devices or aerospace systems.

ii.  Sensitivity to Environmental Factors: Mechatronics sensors are often sensitive to environmental
factors such as temperature, humidity, electromagnetic interference, and vibrations. These
external influences can introduce errors and affect the reliability of sensor readings. For
instance, temperature variations can cause thermal expansion or contraction, leading to changes
in sensor output. To mitigate these issues, additional measures, such as shielding or temperature
compensation techniques, may be required, adding complexity and cost to the overall system.

iii.  Limited Dynamic Range: The dynamic range of a sensor refers to its ability to accurately
measure a wide range of values. Mechatronics sensors often have limitations in their dynamic
range, which can restrict their applicability in certain scenarios. For example, sensors with a
limited dynamic range may struggle to accurately measure both low and high values
simultaneously. This limitation can be problematic in applications where a wide range of
measurements is required, such as in robotics or industrial automation.

iv.  Calibration and Maintenance: Mechatronics sensors require regular calibration and maintenance
to ensure accurate and reliable measurements. Over time, sensors may drift from their initial
calibration, leading to measurement errors. Calibration procedures can be time-consuming and
require specialized equipment and expertise. Additionally, sensor failures or malfunctions can
occur, necessitating timely maintenance or replacement. These calibration and maintenance
requirements can increase the overall cost and complexity of implementing mechatronics sensor
systems.

v.  Cost: Cost is a significant consideration when implementing mechatronics sensor systems.
High-quality sensors with advanced features and improved accuracy often come at a higher
price. This cost factor can limit the widespread adoption of mechatronics sensors, particularly
in applications with budget constraints. Additionally, the need for additional components, such
as signal conditioning circuits or data acquisition systems, can further increase the overall cost
of implementing a sensor-based system.

While mechatronics sensors offer numerous benefits and advancements in various industries, it is
essential to acknowledge their limitations and disadvantages. The accuracy limitations, sensitivity to
environmental factors, limited dynamic range, calibration and maintenance requirements, and cost
considerations are key factors that need to be carefully evaluated when designing and implementing
mechatronics sensor systems. By understanding these limitations, engineers and researchers can make
informed decisions and develop strategies to overcome these challenges, ultimately improving the
reliability and performance of mechatronics sensor applications (Sumak et al., 2021).

11. Conclusion and Recommendations

Sensors and signal sensing mechanisms play a crucial role in mechatronics applications. These devices
are essential for gathering data and providing feedback to control systems, enabling the efficient
operation of mechatronic systems. Through the use of various sensing technologies, such as optical,
magnetic, and capacitive sensors, mechatronic systems can accurately detect and measure physical
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quantities, ensuring precise control and automation. One of the key advantages of sensors in
mechatronics is their ability to provide real-time data. This allows for immediate adjustments and
corrections to be made, enhancing the overall performance and reliability of mechatronic systems. For
example, in robotic applications, sensors can detect obstacles or changes in the environment, enabling
the robot to adapt its movements accordingly. This real-time feedback is crucial for ensuring safe and
efficient operation in dynamic environments. Moreover, sensors enable the integration of mechatronic
systems with the Internet of Things (IoT) and other interconnected networks. By providing data on
various parameters, such as temperature, pressure, or position, sensors enable the monitoring and control
of mechatronic systems remotely. This connectivity opens up new possibilities for automation,
predictive maintenance, and optimization of mechatronic systems, leading to increased productivity and
cost-effectiveness. Furthermore, the development of advanced signal sensing mechanisms, such as
machine vision and artificial intelligence algorithms, has revolutionized mechatronics applications.
These mechanisms enable the interpretation and analysis of complex signals, allowing for more
sophisticated control and decision-making processes. For instance, machine vision systems can
recognize objects, track their movements, and make intelligent decisions based on the captured visual
data. This level of intelligence enhances the autonomy and adaptability of mechatronic systems, making
them more versatile and capable of handling complex tasks. However, it is important to note that the
selection and integration of sensors and signal sensing mechanisms in mechatronics applications require
careful consideration. Factors such as accuracy, reliability, cost, and environmental conditions must be
taken into account to ensure optimal performance. Additionally, the calibration and maintenance of
sensors are crucial to maintain their accuracy and prolong their lifespan. In conclusion, and signal
sensing mechanisms are indispensable components of mechatronics applications. They enable the
collection of real-time data, facilitate integration with 10T networks, and enhance the intelligence and
adaptability of mechatronic systems. As technology continues to advance, we can expect further
innovations in sensor technology and signal sensing mechanisms, leading to even more sophisticated
and efficient mechatronic systems. From the finding obtained in this study, the following
recommendations are suggested for accuracy, reliability, and compatibility of mechatronic sensors with
other operating systems.

i.  Consider the Application Requirements: Before selecting sensors and signal sensing
mechanisms, it is essential to thoroughly understand the application requirements. This includes
identifying the desired accuracy, response time, environmental conditions, and any specific
constraints. By clearly defining these requirements, engineers can choose sensors that are best
suited for the application.

ii.  Evaluate Sensor Accuracy and Precision: The accuracy and precision of sensors are critical
factors in mechatronics applications. It is recommended to select sensors with high accuracy
and low measurement errors to ensure reliable data acquisition. Additionally, the precision of
the sensor should be evaluated to determine its ability to provide consistent and repeatable
measurements.

iii.  Assess Sensor Reliability and Durability: Mechatronics systems often operate in harsh
environments, including extreme temperatures, vibrations, and moisture. Therefore, it is crucial
to select sensors that are robust and can withstand these conditions. Evaluating the reliability
and durability of sensors is essential to ensure long-term functionality and minimize
maintenance requirements.

iv.  Consider Compatibility and Integration: Sensors and signal sensing mechanisms should be
compatible with the overall mechatronics system. This includes considering the communication
protocols, signal conditioning requirements, and power supply compatibility. It is recommended
to choose sensors that can seamlessly integrate with the existing system architecture to simplify
installation and reduce potential compatibility issues.

v. Implement Redundancy and Fault Tolerance: To enhance system reliability, redundancy and
fault tolerance mechanisms should be implemented. Redundant sensors can provide backup
measurements in case of sensor failure, ensuring continuous operation and preventing system
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downtime. Additionally, fault detection and diagnostic algorithms should be employed to
identify sensor failures and initiate appropriate actions.

vi.  Consider Cost-Effectiveness: While selecting sensors and signal sensing mechanisms, cost-
effectiveness should be considered. It is important to strike a balance between the desired
performance and the cost of the sensors. Engineers should evaluate the long-term benefits and
potential savings associated with higher-quality sensors, considering factors such as
maintenance costs, system downtime, and overall system performance.

The selection and implementation of sensors and signal sensing mechanisms in mechatronics
applications are crucial for achieving accurate and reliable data acquisition. By considering the
application requirements, evaluating accuracy and precision, assessing reliability and durability,
ensuring compatibility and integration, implementing redundancy and fault tolerance, and considering
cost-effectiveness, engineers can make informed decisions to optimize the performance of mechatronics
systems. These recommendations will contribute to the successful design and implementation of
mechatronics applications across various industries.
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ABSTRACT

The supply chain is essential for all organizations to maintain operational continuity. For years,
organizations have emphasized redundancy and efficiency in society to reduce fixed costs and promote
effectiveness. Efficiency, however, came at the expense of diminished flexibility and efficacy, a trade-
off the pandemic-induced supply chain disruptions have made painfully clear. This trade-off is now
being avoided by implementing effectiveness by reducing inefficiency, joblessness, risk-focused
analytics engines, reproduction, and end-to-end transparency to design an effective and resilient supply
chain. It is a challenge to balance efficiency and resiliency through a thoughtful analysis of scenarios
and economics for the assurance to cover additional costs that are rewarded with risk reduction. With
the benefit of resilience, the supply chain can be massive by contributing to everyday environments
during major environmental and economic disasters. The paper aims to discuss the resilient supply chain
for establishing its functional and organizational standards and for protection against conversational or
economic calamities like the COVID-19 pandemic in the future if it happens again. The methodology
has been conducted through documentary analysis. The feature question of the paper is how resilience
can be a fabric nature in the supply chain and its management.

Keywords: Supply Chain, Resilience, Productivity, Pragmaticism, Redundancy, Trade-off, Covid-19-
pandemic, Over-confident, Public Reliability, Red tape and Regulations, Smaller Enterprises and
COVID-19, Promoting Secure Environment, Customer Segmentation, Complexities of Production,
Supply Network, Resonance of the Society, Global Circumstances, Changes of Stakeholders
Characteristics, Insufficient Investment, The Insufficient Marketing Reliability, Credit Ratings and
Geographic Concentrations, Six Pillars of Resilient Companies, Artificial Intelligence, Digital Twins,
Agile and Silo-breaking Ways of Working System, Supply and Demand, Adaptation Policies, Marketing
Strategies, Stakeholders Facilitation, Logistical approaches and Multiple Enterprises, Multiple
Experimentation and Digitalization, Organizational Routine, Simple Rule, Improvision, Involvement in
Workflow, Collective Resiliency, Collective Network, Network Connectivity, An Authenticity in
Personnel Resilience Process, Sustainable Inclusive Growth, A Changing Evolutionary Process, Bunce
Back for Forwardness, Epidemic Crisis Culture, Functional Versus Personal, Talent Shortages Crisis,
Adaptive Leadership and Team Management, Big-set Decision, Customer Focused Decision Making,
Support System, Fostering Customer and Guest Satisfaction, Family-Friendly Environment, Breakdown
Silos, Tiger Team, Employee Psychological Safety, Organizational Adaptation and Leadership Circle,
Resistance Capacity of Supply Chian, Recovery Capacity of Supply Chain, Supply Chain and
Organizations.
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Introduction: *A supply is a network through which individuals and companies connect to make new
products for the deliberation to customers. Links on the chain begin with raw materials' products and
end when it delivers a complete product. This is the supply chain. On the other hand, supply chain
management is a process through which the outcome occurs in lower costs and a more efficient product
cycle. The organization wants to reduce their supply chains for cost, remain competitive, and remain in
the market with an improved supply chain. The supply chain function included marketing, operating,
distributing, finances, and customer service. Effectiveness in the supply chain always produces a lower
cost and faster production style (Hayes,2024). Understanding the supply chain is a stepwise process
before beginning the flushed product or services to the customer. The entities also involve producers,
vendors, warehouses, transportation companies, distribution centers and retailers. The supply chain
starts when a business or organization gets an order from a customer and goes through product
development, marketing, operations, finances, and strategy. There are many models in the supply chain,
such as continuous flow models, fast chain models, and flexible models (Hayes, 2024). 2T constant gy
chain model is a traditional world for the company that produces the same products with slight
variations. *The fast chain model works for those organizations that sell products based on the latest
trends, and the *flexible model companies manufacture seasonally under a flexible model.

Literature Review: The supply chain has problems globally. Critically, it relates to the rising cost of
living®. Because of inflation hikes in many countries, especially in developing countries, food and
household costs increase, making it difficult for supply chain planners. For the accusation of estimated

The Supply Chain: From Raw Materials to Order Fulfillment. What is a Supply Chain? Paragraph 1.

2 The Supply Chain: From Raw Materials to Order Fulfillment. What are the leading supply chain models?
Paragraph 1%,
3 The Supply Chain: From Raw Materials to Order Fulfillment. What are the leading supply chain models?
Paragraph 1%,
4 The Supply Chain: From Raw Materials to Order Fulfillment. What are the leading supply chain models?

Paragraph 1%,
5 5 challenges facing global supply chains. The rising cost of living. Paragraph 1st.
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in advance for the making of products A rise in the price of living increases workers' demand and wage increases to counteract the impact

ofinflation " Striking truckers in South Korea® disrupted the computer supply chain. At the same time, the
British railway strikes affected the deliveries of construction materials. Many effects have been
observed, such as a shortage of truck drivers since 2021, and labour shortages have speared other sectors
like ports and warehouses, along with supply chain businesses. Because of inflation, energy costs have
also increased.

Gas prices have risen, and supply from Russia has decreased. European countries are looking for
alternative energy. Alternative energy has been discovered as coal. Germany is Europe's largest
economy and depends on exports. If the recession occurs in Germany, the manufacturing supply chain
will be affected globally. "The invasion of Ukraine is another reason for the increase in energy and food
prices. The war has thrown the supply chain into disarray, which has fueled the global food crisis.
Fertilizer shortages are also affected in many countries, resulting in limited agricultural outcomes.
8Tensions between the United States and China continue, and one of the busiest shipping routes in
Taiwan has been disrupted. °Climate change is always an issue and a long-run problem for supply chains.
Because of the drought, water levels have dropped around the world. The draught of the Rhine River
has impacted central Europe, which connects German manufacturers to the sea.

Methodology: The paper has been assumed through subordinate data sources, including academic
articles, websites, etc. The description of sources follows the essay's writing method, reading, gathering
in-depth insights on topics, exploring ideas, summarizing, interpreting, and mainly expressing them in
words (documentary analysis through a qualitative approach). The paper has discussed the reason the
sod supply chain in organizations has become sustainable socially and economically. It has also
discussed the disadvantages of two retired suppliers who do not follow scientific standards; the supply
chain has been defined through social responsibility and economic considerations, which have also been
connected through scientific definitions. The paper also applies many layers of the supply chain for
comprehensive connectivity between suppliers and organizations, a systematic approach to activity, and,
thus, the protection of the sustainability of the supply chain. Hence, the benefit of the supply chain and
its sustainable works are also reflected. The paper focuses on healthy business activity for economic
development and all safety measures for human society by shaping ecology, societal welfare,
generational knowledge and development, and overall economic growth that can be benefited
collectively. Due to globalization, there is more capacity to discuss collective approaches rather than a
single institute. Therefore, the paper mainly examines the collective approach to sustainability in the
supply chain with a global vision for improving global society.

Discussion: Organizational supply chain management®® can make a significant difference in promoting
human rights, human development, fair labour practices, environmental progress, and biodiversity
policies. *'UN Global Compact participants are concerned about the problems of the supply chain. It
can harm the sustainable environment. UN solution for supply chain management is also tricky due to
the complexity of many supply chains. Sustainability has been encouraged to operate in every
organization's supply chain. This process can promote a broader understanding of the operation,
production, decision-making, beyond procurement, etc. Nowadays, *multinational companies want to
work with suppliers to adhere to social and environmental interaction and collaboration. MNC expects

¢ 5 challenges facing global supply chains. Labour unrest. Paragraph 2™,

7 5 challenges facing global supply chains. Geopolitical uncertainty. Paragraph 1%

8 5 challenges facing global supply chains. Geopolitical uncertainty. Paragraph 3.

% 5 challenges facing global supply chains. Extreme Weather. Paragraph 1%,

10 Apply Supply Chain Practices Through Supply Chain. Supply Chain Sustainability. Paragraph 1%t
1t Apply Supply Chain Practices Through Supply Chain. Supply Chain Sustainability. Paragraph 2.

2 A More Sustainable Supply Chain. Paragraph 1%.
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its top suppliers to maintain those socio-environmental norms and codes to maintain the standard. That
sustainable practice smoothly brings a supply
chain or a supply network. Maming policies are
more accessible than implementation and
training. **Many MNCs have been committed

positive outcomes. One of the areas has been
defined as the “automotive area,' electronics

area, and pharmaceutical area. Suppliers like

>China, Mexico, and Taiwan violated many | _ _

.y .. A 1From: “A More Sustainable Supply Chain,” by

conditions, safety, and hazard policies. In this ivernica H. Villena and Dennis A Gioia, March-April 2020 SHER
context, the sustainable supply chain has been

disrupted. ‘®In China, Taiwan, and the United States, *"22 lower-tier suppliers were discovered to have
severe environmental issues and violate the standards as per MNCs. *In Mexico, many socio-political
and cultural gaps have been found. These environmental issues have been found in every organization

in terms of sexual harassment, hazardous working places, and retaliation by the supervisor.

: Direct

to maintaining sustainable standards to build a |

supply network. However, they have been |

proven  corrupt  regarding  sustainable i

management practices when operating a supply ! Global Indirect
chain. i

Many areas have been experimented with to i

promote sustainability leadership to achieve | Colloctive

MNCs have been in trouble for these lower-tire suppliers and then regular farms. The problem is also
caused by the high number of MNCs ordering that exceeds the supplier's capacity to make, unrealistic
deadlines, and heavy overtime work, violating work ethics and code of conduct. These are sustainability
issues for a better-sustained supply chain. *°Lower-tier suppliers are not directly correlated with MNCs,
resulting in more trouble. Lower suppliers are not widely known, resulting in little campaign attention
and pressure from the media, NGOs, and other stakeholders. However, when the MNCs address the
attention due to social and environmental violence, they do not address it adequately due to more
considerable scenic circumstances. Lower-tiered suppliers are not exposed to sustainable prices; they
maintain their standards below the biostability requirement.

On the other hand, MNCs are also handicapped on their own. To maintain sustainability, MNCs need to
find out where their lower-tiered suppliers are. They have a communication gap and need more

13 A More Sustainable Supply Chain. Where the Problems Are. Paragraph 1st.

14 A More Sustainable Supply Chain. Where the Problems Are. Paragraph 1st.

15 A More Sustainable Supply Chain. Where the Problems Are. Paragraph 1st

16 A More Sustainable Supply Chain. Where the Problems Are. Paragraph 1st

17 A More Sustainable Supply Chain. Where the Problems Are. Paragraph 1st.

18 A More Sustainable Supply Chain. Where the Problems Are. Paragraph 1st.

19 A More Sustainable Supply Chain. Where the Problems Are. Paragraph 1st
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networking. Directors of the corporate sectors warn of such sustainable hazards. *°Because of poor
sustainability records, they can lose customers, marketing, and networking. Therefore, MNCs need the
best practices to maintain them in the market and the customers' trust (Villena & Gioia, 2020). Under
the best practices, they have established #long-term sustainability (Villena & Gioia, 2020). They started
searching for first-tier suppliers to set a long-term goal, economic establishment, and a sustainable
environment. Organizationally, companies have taken steps to maintain sustained ecology for social and
economic development, especially after the COVID-19 pandemic. It is a sharp preparation for tackling
future global disasters.

A scientific way of sustainability in a supply chain can be done (Luther,2021) by monitoring multiple
programs like priorities renewable energy, environmental-social recycling products, encouraging greater
social responsibility among suppliers and technological development, and electronic access. In an
environmental context, supply chains often involve energy-intensive production and transportation.
Outdoor apparel and gear retailers provide helpful models for supply chain sustainability. Many clothes
brands are made through recycled plastic bottles or collected used garments, repaired, and resold as
"upcycled" (Luther,2021) goods. Patagonia??> Green Distribution Centre has a "zero waste"
(Luther,2021) program that reduces packaging weight and uses sustainable materials. A sustainable
appeal coalition demands harass-free products that do not harm the environment. **There are layers of
suppliers, tier 1, tier 2, and tier 3, through which network connectivity is created for supply, production,
and distribution. It is a way through which a systematic operation for the organization can be obtained,
and this sustainability also protects industries. Sustainability benefits have been distributed between
companies' interests, stakeholders, and society. Companies set emission targets for reducing energy
costs with suppliers to help them focus on areas for improvement. 2*Consumers have been more
concerned about the location of the products (Luther,2021) and their production formula. According to
MIT Sloan School of Management researchers, consumers may pay 2-10% more for those products that
provide supply chain transparency. Investors are also aware of the risk of unstrained supply chain
operators. It is due to the media that has reported many unstrained suppliers for irresponsible activities
that harm the environment and society in the context of ecological and societal resiliency and fostering
human generations. The best practice has thus been prioritized by integrating sustainability in the
organizational supply chain and its distribution, which is related to economic development and societal
welfare.

Conclusion: The feature question of the paper is how resilience can be a fabric nature in the supply
chain and its management. Resilience in the supply chain can be sustained through its widespread use
and distribution around the organizational chain and among suppliers. Resilience can be obtained
through a sustainable environment in supply chain areas through the social chain, fabrication of society,
generational knowledge and development, ecological improvement through environmental activities
such as plantation and sustained behaviour through practicing scientific approaches in distribution,
customer relations, and networking activities. After the COVID-19 pandemic in a neo-normal
environment, the necessity for resiliency in industries and among distributors has grown. The supply
chain must be designed with sustainability for safety and development by upgrading all previous acts
and formulas. It is an opportunity to open and review the supply chain concepts in organizational

20 A More Sustainable Supply Chain. Where the Problems Are. Paragraph 9™.

21 A More Sustainable Supply Chain. Best Practices, paragraph 1%,

22 A More Sustainable Supply Chain. Supply Chain Sustainability Example. Paragraph 1%,
23 A More Sustainable Supply Chain. Three Tiers of Sustainability. Paragraph 1.

24 A More Sustainable Supply Chain. Benefits of Supply Chain Sustainability. Branding. Paragraph 1%,
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operations. Companies' supply chain should be like a living organism®. At the core of the changes,
software is a material in the changing supply chain. The role of information technology is changing in
every aspect of Supply chains and their management. Adaptation is another way to modify supply chains according to the demands
of the market, society, customer needs, and generational mood, such as the mood of the young generation. ZGAdaptation means adopting the
next-generation tools that help combine supply chain operations and demand forecasting. Modifying
ERP is another method of resiliency in the supply chain. It takes an order, makes, ships, and tracks it. It
is all about customer satisfaction, as they want to know everything right now. They do not ask before
having the demand. Therefore, the supply chain needs to be customer-focused on a sustainable way to
attract them. Attraction can come through innovative exploration in production and affordable access to
purchase. Innovative technology?’ is another way to explore such industries. Many solutions can
improve the supply chain (Whiting, 2017) with more prediction, operations, and better forecasting. It
can also be challenging when it is standard for a competitive environment. The supply chain is a fantastic
living organism that has chances to capitalize. Resilience in the supply chain thus can be set up and
established for a scientific focus and operation in a neo-normal scenario—the neo-normal scenario after
the COVID-19 pandemic is changed and can be modified. The supply chain function should also be
moderated to focus on science, society, and customer needs for a balance. Balance in society and ecology
combined a system for a better sustainable living that impacts human generation. The generational
impact on society, enticement, trade, and business are laminated. After all, economic development in
the 21st century is a pragmatic way for social development. Countries are developing economically, and
so are their communities. It is all about competition positively and cooperation collectively. Establishing
a healthy financial structure with all safety regulations can also make resilience possible.
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Abstract

Metal forming process is very important level of manufacturing systems's chasis or main body.
Generally, machines such as saws, presses or guillotine shears are used to cut metal materials.
Nowadays, it is necessary to analyse the guillotune shears processing parameters by using intelligent
predictors methods. In this study, three different guillotine shears are classified: mechanical, swing beam
and variable rake angel. AdaBoost and RUSBoost algorithms, which are ensemble methods, are used
for the classification process. The highest accuracy rate is tried to be obtained by changing the
hyperparameters of both methods. The results are evaluated in terms of accuracy, precision, recall,
specificity and Flscore.

Keywords: AdaBoost, Classification, Guillotine Shear, RUSBoost.

1. INTRODUCTION

In modern production processes, the metalworking industry plays an important role. In general, in metal
processing workshops, guillotine shears, presses or circular saws are used to cut or separate materials,
lathes to open channels or shape round materials, drills or milling machines to make holes, shapers to
remove chips from the plane, electric, MIG, MAG, TIG, gas or submerged arc welding machines to
make joints using the welding method, sanding and grinding machines for removing burrs are known as
important and widely used machines [1]. Guillotine shears have a wide range of use in the industry due
to their ease of use and quality manufacturing [2]. It is of critical importance to optimize processes in
the manufacturing sector and to choose the right machines and equipment by evaluating the performance
of the machines and equipment used. In this context, guillotine shears are one of the important tools
frequently used in cutting metal sheets. Classifying these shears, correctly identifying each one
according to its characteristics, is an important step for manufacturers and industry experts to choose
the right equipment and maintain it effectively.

Sheet metal parts are widely used in the white goods, aviation, space and automotive industries. The
steel industry is constantly developing new generation steels to meet vehicle lightweighting, strength
and emission values. The bending process is widely used in sheet metal molding. The behavior of high-
strength sheets in the bending process should be known. In their study, Karabulut and Esen
experimentally examined the effects of process parameters on springback behavior in high-strength
sheets [3]. In some other studies on guillotine shears, methods to reduce the vibration of the bench were
suggested [4]. In their study, Aydin et al. examined the effects of rolling direction and deformation speed
on the tensile properties of sheets used in the automotive industry [5].

In their study, Dash et al. aimed to detect and classify DC and feeder faults in the DC microgrid, which
are generally found in wind energy and photovoltaic systems. In their study, multi-class AdaBoost was
used for fault detection and classification [6]. In their study, Qawqzeh et al. created a classifier that can
improve breast cancer diagnosis and prediction. Four different classifiers were used to determine the
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best classifier. The classifiers used are DecisionTree, AdaBoost, RandomForest, and GradientBoosting.
The AdaBoost classifier was used to create the final model as it achieved the highest performance
metrics. The developed classifier is named “"pcaAdaBoost"” [7]. In their study, Lalitha et al. used machine
learning methods to classify spinal anomalies. Adaptive Enhanced AdaBoost, recommended in the
study, gave the best results [8]. Hao and Huang tried to detect lung cancer with the electronic nose they
developed. It has been shown that the AdaBoost classifier developed as a result of the study can be used
in the diagnosis of lung cancer [9]. In her study, Darici used Adaboost algorithm, one of the machine
learning algorithms, and Convolutional Neural Networks (CNN) to classify chest x-ray images for
Covid-19 detection. It is seen that the Adaboost algorithm provides higher classification performance
than other methods [10].

In their study, Cao et al. proposed a new method to detect small targets in infrared images [11]. In the
proposed method, RUSBoost was used as a classifier. The results showed that the proposed method can
be used in practical applications due to its high processing speed. In their study, Tomak et al. made
automatic arrhythmia detection with the method they proposed [12]. In their proposed method, they used
the RUSBoost method to reduce the number of features and speed up the signal processing process.

This study aims to evaluate AdaBoost and RUSBoost algorithms, which are ensemble learning
algorithms, to classify guillotine shears that are widely used in the metal processing industry.
Mechanical, swing beam and variable rake angel guillotine shears present a challenging scenario to test
the performance of classification algorithms. The main aim of the study is to successfully classify these
different types of guillotine shears using ensemble methods such as AdaBoost and RUSBoost. It is aimed
to evaluate how these algorithms can contribute to the correct classification of machines in the metal
processing industry.

2. MATERIALS AND METHOD

Guillotine shears are special devices used for cutting metal. Guillotine shears are used for cutting metal
sheets and rolls. Guillotine shears may have a mechanical or hydraulic drive system. In addition,
guillotine shears are equipped with pressure elements. These pressure elements hold the cut sheet at the
moment of cutting, preventing the sheet from moving and rotating. Such devices can make cuts in
different directions: longitudinal and transverse. Guillotine shears make precise cuts that are performed
virtually error-free. Another important advantage of guillotine shears is their ability to cut while
protecting the upper layer of the products against crushing [13]. An example mechanical guillotine
scissors is given in Figure 1.

A Series

Figure 1. Mechanical guillotine scissors [14]
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The purpose of Boosting is to create one strong learner by bringing together many weak learners. The
general working model of boosting algorithms is given in Figure 2. AdaBoost is a boosting algorithm
consisting of the words adaptive boosting. It is referred to as the first introduced boosting algorithm.
AdaBoost was introduced by Freund and Schapire in 1997 [15].

Boosting is a popular method for turning a poor learner into a strong learner in order to acquire
classifiers. AdaBoost, is a well-liked boosting technique that targets classification issues by constructing
a powerful classifier from a large number of weak classifiers. The process involves creating a prototype
using the training set of data, followed by the construction of a second model that aims to address the
shortcomings of the first model. Up until the training set is inferred or the greatest number of models
are merged, models are appended [16].

Single Classifier Bagging Boosting

Single Iteration Parallel Sequential

Figure 2. Single classifier, bagging and boosting algorithms [17]

The boosting algorithm of AdaBoost [18]:

Step 1 Given (X1, Y1), ... , (Xm, Ym) Where x; € X, y; € Y = {-1, +1}

Step 2 Initialize D1 (i)=1/m Fort=1,...,T:

Step 3 Train weak learner using distribution D¢

Step 4 Get weak hypothesis hi: X —{-1, +1} with error e.=Pri~D[h:(x:)#y:]
Step 5 Choose «x;=1/2In((1—€y)- &)

e if he(xi) = ¥i _ De(®) exp(=eyihe(x0)
e*tif hy(x;) #y; Zt

Step 6 Update Dy, = DtZ_(l){
t

Step 7 Output the final hypothesis H(x) = sign ( Z:=1(°Ct ht(x)))

The distribution Dt, in which the weak learner is taught, is used to measure the error. This error value is
calculated as follows: e:=Pri~[h(x:)£y:|=Zi:he(x:))£y: De(i).

RUS data sampling strategies modify the class distribution of the training data set samples in an attempt
to resolve the issue of class imbalance. Samples from the dominant class can be taken out, and samples
from the minority class can be added. RUS is used as one of the most common data sampling techniques
due to its simplicity. In each iteration, the RUSBoost algorithm removes instances from the majority
class by randomly sampling the data set. It is not required to give the samples new weights in this
instance. Because of this, the RUSBoost algorithm performs satisfactorily and is a simpler approach
with faster model training durations [19].

Each of the m samples in the dataset is represented as a pair (x;,y:), where A is t. denotes the trained
weak hypothesis in the step, t denotes the iterative progress between 1 and the maximum number of
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iterations T (the number of classifiers in the ensemble), D.(i) denotes t. in iteration i. sample, let N%
represent the desired percentage of the total samples that will be represented by the minority class. Under
these assumptions, the RUSBoost algorithm works as follows [20]:

Initially, the weight of each sample is set to 1/m. Random subsampling is applied to the dataset to remove
majority class examples until N% of a temporary created training dataset belongs to the minority class.
The newly created dataset and weight distributions are sent to the base classifier, which will create the
weak hypothesis At. After calculating the error value using the original training data set and weight
distributions, the weight distribution is updated for the next iteration by calculating the weight update
parameter. After all these steps are repeated for the number of T iterations, the result hypothesis is
returned as the weighted vote of the weak hypotheses, as in the Equation 1.

T

H(x) = argmax (Z he(x,y) 1ogi) (1)
yEY t=1 ¢

For classification problems, a classifier's performance can be summarized using the confusion matrix.

The number of actual class ratios and the expected class ratios are listed in the columns and rows of this

square matrix [21]. The confusion matrix has the true positive (TP), false positive (FP), true negative

(TN), false negative (FN) values [22-23].

Accuracy provides general information about how many samples are misclassified. Accuracy is
calculated as the sum of correct predictions divided by the total number of predictions. Accuracy is
calculated as it is shown in Equation 2. Precision, false positive rates, is calculated as it is shown in
Equation 3. Recall is the probability of obtaining correctly classified for TP as it is shown in Equation
4, Recall is also called sensitivity. The specificity is the proportion of negatives that are correctly
classified as it is shown in Equation 5. Specificity can also be expressed as the true negative rate. F1score
is computed by combining the values of precision and recall as it is shown in Equation 6 or Equation 7.
The larger the F1score means the higher the classification success.

TP+TN

Accuracy = inerreen @)
Precision = —— 3
TP+FP
Recall = —= 4)
TP+FN
e TN
Specificity = TNIFP (5)
F1=—2F _ (6)
2TP+FP+FN
Fl = 2 x recall x precision (7)

recall+precision

The equations given above are used to analyses and evaluations given in the results section.

3. RESULTS

In this study, three different guillotine shears are used: mechanical, swing beam and variable rake angel
[14]. There are a total of 51 guillotine shears used, 12 of which are mechanical, 18 are swing beam and
21 are variable rake angel. Number of guillotine shears is given in Table 1.

March 16-18, 2024 29



8th International
ICONTECH CONGRESS
on Innovative Surveys in Positive Sciences

PROCEEDINGS BOOK

Table 1. Number of guillotine shears

Type of guillotine shears | Number of guillotine shears

Mechanical 12
Swing beam 18
Variable rake angel 21

These guillotine shears are tried to be divided into 3 classes using AdaBoost and RUSBoost algorithms.
The classification criteria are cutting length, distance between columns, table height, table width, throat
depth, total length, total height, total width, cutting capacity, cutting capacity (high torque), number of
hold down cylinders, oil tank volume, motor power, weight. 13 different features are examined.
Different hyperparameters are tried for both classification algorithms used. The maximum number of
splits value is kept constant as 20, the learning rate is changed between 0.01 and 1, and the number of
learners is changed between 10 and 100. The results are given in Table 2 as accuracy, precision, recall,
specificity and Flscore.

Table 2. The results of AdaBoost and RUSBoost algorithms

Number Learning Max. Accuracy | Precision | Recall | Specificity
Method of Rate Number (%) (%) (%) (%) Flscore
Learners of Splits
0.01 20 41.2 13.7 33.3 66.6 0.194
10 0.1 20 41.2 13.7 33.3 66.6 0.194
1 20 41.2 13.7 33.3 66.6 0.194
0.01 20 41.2 13.7 33.3 66.6 0.194
AdaBoost 50 0.1 20 41.2 13.7 33.3 66.6 0.194
1 20 41.2 13.7 33.3 66.6 0.194
0.01 20 41.2 13.7 33.3 66.6 0.194
100 0.1 20 41.2 13.7 33.3 66.6 0.194
1 20 41.2 13.7 33.3 66.6 0.194
0.01 20 82.4 84.5 84.6 90.5 0.845
10 0.1 20 84.3 86.5 85.9 91.4 0.861
1 20 84.3 86.5 85.9 91.4 0.861
0.01 20 82.4 84.9 84.9 90.6 0.846
RUSBoost 50 0.1 20 78.4 81.1 81.2 88.3 0.811
1 20 92.2 94.6 925 95.5 0.929
0.01 20 84.3 86.4 86.5 91.6 0.863
100 0.1 20 84.3 86.2 86.2 91.5 0.862
1 20 74.5 87.2 72.2 85.5 0.743

As seen in Table 2, the highest accuracy rate belongs to the RUSBoost algorithm with 92.2%. In order
to obtain the highest accuracy rate, the learning rate is selected as 1 and the number of learners is selected
as 50. The Flscore value is also highest in the classifier with the highest accuracy value, at 0.929. The
lowest accuracy rate belongs to the AdaBoost algorithm with 41.2%. The Flscore value is also lowest
in the classifier with the lowest accuracy value, at 0.194.

A confusion matrix, which shows a classification model's accuracy, is a machine learning performance
evaluation tool. The quantity of false positives, false negatives, true positives, and true negatives is
shown. Validation confusion matrices of the classifications with the highest and lowest accuracy are
given in Figure 3 and Figure 4, respectively.
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Figure 3. Confusion matrix of the classification with the highest accuracy

True Class
[

1 2 3
Predicted Class

Figure 4. Confusion matrix of the classification with the lowest accuracy

As can be seen in Figure 3, the classifier with the highest accuracy achieved a 100% accuracy rate by
correctly classifying all mechanical guillotine shears and variable rake angel guillotine shears. The
model misclassified 4 (22.2%) of the swing beam guillotine shears as variable rake angel guillotine
shears. As can be seen in Figure 4, the classifier with the lowest accuracy misclassified all data as
variable rake angel guillotine shears. Therefore, while the true positive value of variable rake angel
guillotine shears is 100%, the true positive value of mechanical and swing beam guillotine shears is 0%.

4. CONCLUSIONS AND DISCUSSIONS

In this study, AdaBoost and RUSBoost algorithms are used to classify re mechanical, swing beam and
variable rake angel guillotine shears used in the metal processing industry. The performances of the
algorithms used are examined in terms of accuracy, . AdaBoost failed to show significant performance
in terms of overall accuracy and was poor at correctly classifying guillotine shears. RUSBoost
performed better in terms of overall accuracy, precision, recall, specificity and Flscore. F1score values
of the RUSBoost algorithm are also high, parallel to the accuracy. The classifier with the highest
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accuracy classified the mechanical guillotine shears without error. However, some errors have been
detected in the classification of swing beam and variable rake angel guillotine shears. In future studies,
hyperparameters can be optimized using different heuristic optimization methods.
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ABSTRACT

Forensic-based investigation (FBI), inspired by the suspect investigation-location—pursuit operations of
police officers, and Political Optimizer (PO) inspired by the multi-phased process of politics, are
metaheuristic algorithms which are popular in recent years. This paper proposes a hybrid approach to
the FBI's population control through the PO's election campaign. The exploitation phase of the FBI has
been controlled by the election mechanism. Selection of promising agents in the next generation
population plays an important role in optimization. The proposed Forensic-based investigation with
election (FBI-E) algorithm is used to solve the real-world problem of inverse kinematics of the six-
degree-of-freedom robot manipulator. The proposed algorithm appears to have a significant impact on
the FBI algorithm, which improves its performance and results in better solutions than the compared
algorithms for the most of the functions and inverse kinematic solution of 6-DOF robotic manipulator.

Keywords Global optimization, Forensic-based investigation algorithm, Political Optimizer, Inverse
Kinematics

1. Introduction

Optimization, as a branch of applied mathematics, has started to attract great attention in recent years.
The main motivation of this attention is that it has a wide range of usage areas such as engineering,
mechanics, construction, electrical electronics, operations research, geophysics, economics, trade,
transportation, finance, task assignment, production, control engineering, molecular modeling, and
machine learning. Before the emergence of today's currently used optimization approaches, technigques
such as computation-based methods (Fermat and Lagrange), iterative methods (Newton and Gauss), and
linear programming which was introduced by Leonid Kontorovich in 1939 although the term belongs
to George B. Dantzig, had been used in the past [1]. However, these methods are insufficient or
unsuitable for solving complex optimization problems as they have multiple local minimal and require
more intelligent methods.

The word “metaheuristic” has been used firstly by Fred Glover in his article published in 1986 [2].
Metaheuristic algorithms, which have the advantage of being simple in structure, have become more
popular for these reasons. Metaheuristics algorithms can provide a good solution even with limited
computational capacity and incomplete information. Algorithms with stochastic components, which
were known as heuristics in the past, are now referred to as metaheuristics. All metaheuristic algorithms
have a certain balance of randomization and local search, they are generally not problem-specific and
can be applied to almost all optimization problems. The most preferred metaphors for designing
metaheuristic algorithms are given as insects, natural evolution, animals, birds, humans, plants, water,
ecosystem, electromagnetic and gravitation. Insects are the most frequently used metaphor in the design
of optimization methods [3]. Ant Colony Optimization (ACO) and Ant Lion Optimizer (ALO)
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algorithms, inspired by ants, and Acrtificial Bee Colony (ABC) algorithm, inspired by bees, are among
the most popular algorithms which are inspired by the social and survival behaviors of insects [4,5,6].
In addition, Firefly Algorithm (FA), Butterfly Optimization Algorithm (BOA), and Social Spider
Algorithm (SSA) have been developed by inspiring from fireflies, butterflies, and spiders, respectively
[7,8,9]. The most frequently used metaphor after insects is natural evolution e.g., the Darwin theory of
survival. Genetic Algorithm (GA), Evolutionary Algorithm (EA), Differential Evolution (DE), Genetic
Programing (GP) and Evolutionary Strategy (ES) are the most popular algorithms inspired by natural
evolution [10-14]. Simply put, in natural evolution-based algorithms, as in natural selection, unfit
members will die, and fit members will survive and multiply, which will not contribute to the gene pool
of future generations. Gray Wolf Optimizer (GWO), Bat Algorithm (BAT), and Whale Optimization
Algorithm (WOA) [15,16,17]. Particle Swarm Optimization (PSO), Teaching-Learning Based
Optimizer (TLBO), Flower Pollination Algorithm (FPA), Water Cycle Algorithm (WCA), Symbiotic
Organism Search (SOS), Artificial Electric Field Algorithm (AEFA), Gravitational Search Algorithm
(GSA), Sine Cosine Algorithm (SCA), and Cooperation search algorithm (CSA) can be given as
examples of animal inspired algorithms inspired by birds, humans, plants, water, ecosystems,
electromagnetics, gravity respectively [18-26].

Hybrid algorithms and the hybridization process play a major role in improving the search capabilities
of optimization algorithms. By combining the strengths of multiple algorithms in a hybrid structure,
hybridization aims to maximize the potential of each individual approach. The most important issue for
hybridization process is to establish the balance between the advantage the algorithm provides and the
disadvantage it causes during hybridization process. It is possible to obtain improvements in terms of
calculation speed or accuracy thanks to hybridization process. In this study, it has been aimed to improve
the accuracy of the proposed algorithm using hybridization approach. It is crucial for optimization
algorithms to provide the optimal balance between the exploration and exploitation capabilities of the
algorithm [32]. The forensic-based investigation (FBI) algorithm has been developed by Chou et al.
(2020), inspired by the suspect investigation-location-pursuit process which is used by police officers
in criminal investigations [32]. Political Optimizer (PO), on the other hand, has been developed by
Askari et al. (2020), inspiring by the multi-phased political process [33].

The main motivation for creating a hybrid algorithm is its ability to solve a variety of optimization
problems effectively and efficiently. In this study, before the step B1, which is the "actions™ process of
the FBI algorithm, the agents are subjected to the election campaign process in the PO algorithm.
Subjection of the agents to the election campaign in each iteration causes the algorithm to be stuck at
local minimums. After various simulation studies, the problem of premature convergence has been
eliminated by subjecting the agents to an election campaign per two iterations instead of each iteration.
As a result, the selection mechanism of the PO algorithm has been integrated into the FBI algorithm and
named forensic-based investigation with election (FBI-E). When it comes to evaluating algorithms for
optimization, FBI-E has been utilized for inverse kinematic solution of a 6-degree-of-freedom robot
manipulator and the results have been compared with FBI, PO, and other algorithms.

The reminder of this paper is organized as follows: Section 2 briefly introduces the FBI algorithm, and
steps of algorithm are explained in detail. In Section 3, PO is mentioned briefly. In Section 4, proposed
FBI-E algorithm is discussed in detail. Kinematic analysis of a 6-dof robot and fitness function are
given in Section 5. Section 6 present simulation studies and results. Finally, Conclusions are presented
in Section 7.

2 FBI algorithm

In this section, FBI algorithm is briefly explained. The FBI algorithm is based on the forensic
investigation process of police officers. Salet (2017) has indicated that forensic investigation includes
five main steps which are given as "open a case", "interpretation of findings", “direction of inquiry”,
“actions” and "prosecution" [34]. Three of these five steps, "interpretation of findings", “direction of
inquiry”, and “actions”, can be considered as a cyclical process. This cyclical process has two phases:
the investigation phase (phase A) and the pursuit phase (phase B). Phase A includes the "interpretation

of findings", "direction of inquiry" steps, while phase B consists only the "action” step. These steps are
explained in detail in the following subsections.
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2.1 Step Al
This step of the algorithm is called as "interpretation of findings." In this step, team information is
analyzed, and possible initial suspect locations are determined. X,; is used to find a new suspicious

location based on information from other suspicious locations. The direction of each individual is found
by Eqg. (1) as follows:

XAlij = XAU + ((randl - 0'5) * 2) * (XAij - (XAk]' - XAh])/z) (1)

where j =1, 2, ..., D; D is the number of dimensions; k, h, and i are three suspected locations: {k, h, i}
€{1,2, ..., NP} , NP is the number of the population, and k and h are chosen randomly, ((rand; — 0.5) *
2) indicates a random number in the range [— 1, 1], rand; is a random number in the range [0, 1].

2.2 Step A2

This step is called as “direction of inquiry”. Investigators try to find the most likely suspected locations
by comparing each suspected location with other locations. If the optimization is a minimization
problem, P, ,.s¢ has the worst objective function value (the lowest probability), Pp.s; is the best
objective function value. Prob (X,;), which is the probability of each location, is given in Eg. (2):

PrOb(XAli) = (Pworst — PAi)/(Pworst — Phest) 2)

Although updating the search location is affected by the directions of other suspected locations,
randomly selected directions in the updated location instead of all directions are changed to increase the
diversity of search areas. The new suspected location X, is updated by Eq. (3). Then, probability

(objective value) is calculated to determine which of the suspected locations will be updated.

Xazy; = Xpest + Xa,; +rands * (Xy,; — X4,,) ©)

where X,,..; is the best location; rand5 is the random number in the range [0,1]; and d, e, f, and i are four
suspected locations; {d, e, f, i} € {1, 2, ..., NP}; and d, e, and f are chosen randomly.

2.3 Step B1

This step is named as the “actions”. In this stage of algorithm, each agent B; aims to reach the best
location using Eq. (4). If the newly approached location gives a better probability (objective value) than
the old location (Pg,), it is updated.

XBlij = I-and7 * XBi]' + I.a'nd7 * (Xbest - XBij) (4)

where rands and rand; are two random numbers in the range [0, 1]; X,.s: is the best location reported
by the investigation team; j=1, 2, ..., D.

2.4 Step B2

This step is also the “actions” process; however, it is a more advanced version of it. Each agent B; works
closely with all other agents; it moves to the best location, and it is influenced by the other members of
the team. If the probability of agent B, (Pg, ) is higher than the probability of agent B; (Pg,), then, Eq.

(4) is used to determine the new location of agent B;, otherwise Eq. (5) is used. If the newfound location
has a higher probability (objective value) than the old one, it is updated.

Xpa,; = Xp,; + randg * (Xp,; — Xp,;) + randg * (Xpese — Xp, ;) ()
Xpa,; = Xp,; + randyo * (Xp,; — Xp,;) + randyq * (Xpese — Xp, ;) (6)
where X, denotes the best location determined in Step B1, rands, rands, randio, randi; are the random

number in the range [0,1]; r and i are two agents; {r, i} € {1, 2, ..., NP}; and r is chosen randomly; j =
1,2,...,D.

3 Political Optimizer

Political Optimizer (PO) is a meta-heuristic algorithm that mathematically and algorithmically maps out
the concept of a multi-phased political process inspiring by the human social behavior. The PO consists
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of five main stages which are given as party formation and constituency allocation, election campaign,
party change, inter-party elections and government formation, and parliamentary affairs. While each
individual optimizes its goodwill to win the election, each party tries to maximize the number of seats
in the parliament in order to form a government. Each individual (a party member) can be considered a
candidate solution and the individual's goodwill is considered as the position of the candidate solution
in the search space. The four main inspirational aspects of the algorithm are given as:

o Election process where candidates’ campaign for votes.

o Intra-party cooperation and inter-party competition.

o Performance improvement behaviors based on candidates past election experiences.

. The interaction and cooperation of the post-election winning candidates with each other to run

the government.
In this study, the election campaign phase of the PO has been used to improve the FBI algorithm.
4 The proposed algorithm

The election campaign mechanism of the PO algorithm has been adapted to the FBI algorithm to subject
agents to a selection process before proceeding to the pursuit phase. This phase has been used to help
agents to improve their performance in the pursuit phase. The flowchart showing the main stages of the
proposed algorithm is shown in Fig. 2 and the pseudocode of the proposed method is given in Algorithm
1. In the proposed algorithm, it is aimed to increase the convergence speed of the algorithm by using the
selection campaign of PO. On the other hand, the algorithm should not lose its exploration ability to
avoid getting stuck in local optima with early convergence. It has been observed that the use of the
election campaign in every iteration causes the algorithm to be stuck at local minimums, while its sparse
use reduces the convergence rate considerably. Therefore, the election campaign has been carried out in
every two iterations in order to balance exploration and exploitation.

4.1 Modified Election Campaign of PO

This stage in the PO helps candidates to enhance their performance by learning from a previous election.
This learning process has been carried out with the position update strategy which is called as recent
past-based position updating strategy (RPPUS), which has been formulated mathematically using Egs.
(7) and (8). It determines Eqg. (7) or Eq. (8) will be used to update the position based on the relationship
between an agent's current fitness and previous fitness. Eq. (8) is used to update the position if the
fitness increases, and Eq. (7) is used if the fitness deteriorates.

Algorithm 1 Pseudo-code of proposed FBI-E algorithm

/* Initialization phase
Initialize the population
While (g<maximum number of iterations)
Fori=1:NP /* Step Al
Generate new location X,,; by using Eq. (1)
Calculate objective value of location X4, , update X,, and Prob(X,,)
End for

Update best location Xpes: = X41,,,, and global best Pyese = Pay,,,
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If Ppest # Pyorse 1™ Step A2
Fori=1:NP
Calculate probability Prob(X,,) by using Eg. (2)
Generate new location Xaz,; by using Eq. (3)

Calculate objective value of location Xy, , update X,, and Prob(X,,)
End for
Update best location Xpesr = X43,,., and global best Pyese = Pay, .,
End if
If mod (g, 2) == 0 /* Election Campaign
Fori=1:NP
Center (M) = Xpest
If Pg,(t—1) = Pp,(t)
Perform recent past-based position updating strategy using Eqg. (7)
Else if P, (t —1) < Pg,(t)
Perform recent past-based position updating strategy using Eq. (8)
End if
End for
End if
Fori=1:NP /* Step B1
Generate new location Xp;,; by using Eq. (4)
Calculate objective value of location Xg,, , update X, and Pg,
End for
Update best location Xy, = Xg4,,, and global best Pp.s = Pgy,,,
Fori=1:NP /* Step B2
Randomly select Xp_
If Py < P

Generate new location Xpay; by using Eq. (5)
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Else

Generate new location Xpa2; by using Eq. (6)

End if

Calculate objective value of location Xg,_ , update Xp, and Pg,

End for

Update best location Xpes: = Xp,, ., and global best Ppege = Pgy,,,

End if

End while

Xpo, (t+1) =

(

Jm* +r (m* - XBzij(t)>, if Xpa, (t—-1 < Xp2,;(£) Sm" or Xpy (£ —1) = Xpp, () Z2m”
m*+ (2r — 1)|m" — XBZU(t)|, if XBzi]_(t —-D<sm*< XBZi,-(t) or Xle.j(t -D=2m*= XBZ,-,-(t) (1)
m*+ (2r — )|m* — stij(t -1, if m*< XBzi,-(t -1D< XBZi],(t) orm® = Xp,, (t — 1) = Xp,,, (1)

XBzi,-(t +1) =
m* + (2r — 1)Im" — Xp,, (0], if Xpp,,(t=1) < Xpp, (£) SM" 07 Xpy, (t — 1) = Xpp, (1) 2 M
Xp2,; (t = 1) + 7(Xp,;(8) — Xpo, (€ = 1)), if Xpp;(t —1) Sm" < Xpy, (£) 07 Xpy, (£ — 1) = m" = Xpy, . (£)(8)
m*+ (ZT - 1)|m* - XBZL']'(t - 1)', lf m* < Xle,j(t - 1) < XBzi],(t) orm* = XBzi],(t - 1) = XBzij(t)

where m” holds the X,,,,; r denotes a random number in the range [0, 1]. According to the relationship
of current fitness of an agent with its previous fitness, it is determined whether to update the position
by using Eq. (7) or Eq. (8).
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Fig. 1. Recent past-based position updating strategy.
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The six cases obtained using Egs. (7) and (8) are shown graphically in Fig. 1 where the regions
highlighted in gray show the most promising regions. Both equations (9) and (10) consist of three
scenarios each, as depicted graphically in Figure 1. Sections (a-c) demonstrate the scenarios of Egs. (9),
while sections (d-f) portray the scenarios of Egs. (10). The aim of analysis of these cases is to determine
and exploit the most promising region.

Case 1 of Eq (7): This case is illustrated in Fig. 1(a). The agent's current position is between its previous
position and the referenced solution m*. Region highlighted in gray is the most promising region to
exploit next to the referenced solution and bounded by the distance 4 = [m* — XBZL.].(t) :

Case 2 of Eq (7): This case is illustrated in Fig. 1(b). This case occurs when the referenced solution is
between the agent's current position and its previous position. Region highlighted in gray which is the
most promising region to exploit next to the referenced solution m+ and the diameter of the region is

determined by the distance 4 = |m* - XBZL.].(t) |
Case 3 of Eq (7): This case is illustrated in Fig. 5(c). The agent's previous position is where it was when

compared to the referenced solution in this case. Region highlighted in gray is the most promising region
to exploit next to the referenced solution m*, however, the diameter is limited by the distance 4 =

m" — Xle.j(t -1) | in this case.
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Fig. 2. Flowchart of the proposed algorithm
5 Kinematic analysis of a 6-dof robot and fitness function

The purpose of this section is to provide an overview of kinematic analysis for a 6-dof robot. A 6-DOF
robot arm such as KUKA KR6 robot in Figure 3(b) is a manipulator with six joints that allows for a
great deal of movement. The links of the manipulator are connected by revolute joints, which allow for
rotational movement around a single axis. The first link is connected to the base of the manipulator,
while the last link is connected to the gripper. To achieve a wide range of motion, the links are often
placed at different lengths. The kinematic analysis of a 6-DOF robot arm is a complex task, as there are
many degrees of freedom which must be considered [31]. The forward kinematics of the manipulator
can be determined by solving the forward kinematics equations. These equations relate the joint angles
of the manipulator to the end-effector position and orientation. The inverse kinematics of the
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manipulator can be used to determine the joint angles that are required to achieve a desired end-effector
position and orientation. DH parameters developed by Denavit and Hartenberg are widely used in
robotics fields for this process. Where the relation between the two joints was expressed with the help
of four parameters [29]. Figure 3(a) illustrates the D-H coordination system of the KUKA KR6 robot
manipulator used in this study, while Figure 3(c) shows the robot's working envelope.

X5
| i.)’5
Zs

X3 X4
Y3
Y2
Ya
- 2

(a) (b) (c)

Fig. 3. (a) The joints of the robot with coordinate system (b) KUKA KR6 Robot manipulator (c)
Working envelope of robot [36].

DH parameters of the robot manipulator are shown in Table 1 where i, a, d, a, 6 represents the joint
number, link lengths, joint offset, twist angles and joint angles, respectively. The lengths are given in
millimeters and the angles are given in degree.

Table 1 DH parameter of KUKA KR6 Robot manipulator

i ai1 (mm) 0i-1(°) di (mm) 0; (°) (Range)
1 ap = 260 -90 di1 =675 -170< 6, <170
2 a; = 680 0 0 -190< 0,<45

3 a,=35 -90 0 -120< 65<156
4 0 90 d, = 670 -185< 6, <185
5 0 -90 0 -120< §5<120
6 0 0 ds = 115 -350< 64<350

The forward kinematics of the manipulator can be determined by solving the forward kinematics
equations which are obtained with the homogeneous transformation matrix. The homogeneous
transformation matrix obtained using the DH parameters is also shown in the Eq (9).
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cos0; —sind; 0 a1
i-1p _ sinf;cosa;_, cosB;cosa;_; —sina;_; —sina;_,d; )
: sinb;sina;_, cosO;sina;_; cosa;_;  cosa;_1d;
0 0 0 1

Using Eq (9), a transformation matrix is constructed for each joint.
11 T2 Tz DPx

o7 — oplp2psrérsy — [T21 T2z Tes Py 10

6 14243447 5%6 T31 T3 T3 Dy ( )
0o o0 o0 1

T matrix, given in Eq. (10), describes the position and the orientation of the manipulator. In Eq. (10)

Px, Py and p, denotes the position elements, 711, 712, 713, 721, T22, T23, T31, T32, T33 denotes the

rotational elements of the transformation matrix.

[ c6; —s6; 0 aq c, —-s6, 0 a c0; —s6; 0 a,
op — 0 0 1 d; 17— s, ¢, 0 O 27 — 0 0 1 0
1 —s0, —c6, 0 0?2 0 0 1 of?3 —sf; —cB; 0 0
0 0 0 1 0 0 0 1 0 0 0 1
[c6, —s6, O 0 cs —s6s; 0 O g —sBs 0 O
0 0 -1 —d 0 0 10 s6 ch 0 O
il = s, b, 0 o |5T= —s0s —chs 0 0 I=10" o 1 dg (1)
L 0 0 0 1 0 0 0 1 0 0 0 1

The position of the end effector of the robot manipulator is calculated by Eq. (10). Transformation
matrices for 6-DOF robot manipulator are given as in Eq. (11). The position vector equation is as
follows:

Dy = A1 ¥(cO2*(s603*(s04*s06 - cOs*cO5%cOg) - cO3*cOs*s05) + s62*(cO3%(s0s*s0s - cOs*cOs*cls) +
cOs*s603%505)) - Ao *(cOr*(cO3*(s04%s0s - cOs*cOs*cls) + cOp*sO3*505) - s62*(s63%(s04*s6s - cOs*cO5*cOs)
- cO3*cls*s05)) - a1 *(cO3*(s04*s0s - cOr*cOs*cOs) + cOs*sO03%505) - a2 *(s04*s06 - cOr*cO5%cOs) -
cO06*ds*s0s (12)

Dy = a1*(cOs*(cOs*sO0s + cOs*cOs*s0) - sO3*s0s*s0p) + ao*(cOr*(cOs*(cOs*sOs + cOs*cOs*s06) -
$63%s05 *See) - 50> *(593 *(6‘96 *¢Os + cOs*cO5 *S@e) + cO3*s05 *S@e)) - d1 *(6(92 *(593 *(6‘95 *s04 + cOs*cOs *Stge)
+ cO3*sOs*s0g) + sO2*(cO3*(cOs*sOs + cOs*cOs*s0g) - sO3*sOs%s0g)) + ar*(cOs*sOs + cOs*cOs*s06) -
ds*s05*s06 (13)

Pz = ds - ao *(S@z *(693*6(95 - cOs*s03 *S@s) + cb *(095*593 + cOs *694*595)) + dl*(s92 *(6(95 *s@3 +
cO3*cOs*s05) - cOr*(cO3*cOs - cOs*503%505)) - cOs*Ua - al *(cOs*s03 + cO3*cOs*s0s) - ar*cOs*s0s (14)

where s and ¢ denote the sine and cosine functions, respectively. In this study, the obtained position
vector is used to calculate the position error. The forward and inverse kinematics can be represented
simply as follows:

Fforward kinematics (91' 92' 93: 94: 95: 96) = (px' py' Dz, Tx» ry' rz) (15)

As can be seen in Eg. (15), the position and direction of the end effector of the robot manipulator are
determined by the joint angles with the forward kinematics:

Finverse kinematics (pxr Py: Pz T Ty, rz) = (01: 62, 03,04, 65, 06) (16)

Conversely, in Eg. (16), the joint angles are determined by the position and direction of the end effector
of the robot manipulator with the inverse kinematics. The relationship between forward and inverse
kinematics seen in Eg. (15) and Eq. (16) is illustrated in Fig. 4.
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Fig. 4. Relationship between forward and inverse kinematics

Joint angles found with algorithms are solved with forward kinematics to find the position and
orientation of the end effector. Then the Euclidean distance among these found positions and the desired
positions is calculated. This distance between the positions; that is, the error, is used as a fitness function.

Fitness = \/(pxp - pxd)z + (pyp - pyd)z + (pzp - pzd)z (17)

The Eqg. (17) is used as fitness function Px,» Py Pz, are predicted positions, and py,, py,, Pz, are
desired positions.

Desired Position _ ] 2
Position Z Error Metaheuristics J | o,
s | 2
>
=,
Q
Calculated %
Position o o

4{ Forward Kinematics }—

Fig. 5. Relationship between forward and inverse kinematics [35]

To clarify the operational mechanism of swarm intelligence algorithms addressing this specific issue in
text: each member within the algorithm, corresponding to the population size, embodies a solution set
encompassing, for example, six angles for every joint, enabling a 6-degree-of-freedom robot's end-
effector to attain its designated position. By fostering competition among these entities, the array of
angles that attains the target final position while mitigating position error undergoes evolutionary
refinement. This articulated working principle is graphically depicted through a flowchart, as illustrated
in Figure 5.

6 Simulation studies

In this section, experimental studies comparing the proposed FBI-E with commonly used optimization
techniques from the literature have been presented. FBI-E has been compared with SCA, DE, CSA,
PSO, GWO, ABC, PO, and FBI algorithms. After 30 separate runs of each algorithm, the mean and
standard deviation values are computed. The convergence analysis of the FBI-E algorithm has been
carried out by determining each algorithm's parameter values using the FBI, PO, and other optimization
techniques. All experiments have been performed on a MATLAB R2019A computer with Intel (R) Core
(TM) i5-7500 CPU @ 3.40GHz, 8 GB RAM.
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Table 2 Parameter settings of algorithms

Algorithm

Sine Cosine Algorithm (SCA)
Differential Evolution (DE)
Cooperation search algorithm (CSA)
Particle Swarm Optimization (PSO)

Parameters setting
p=50,a=2,11,r2,r3,rd]
p=50,CR=05F=05
p=50,a=0.10,=0.15,M=3
p=50,w=06,c1=18,c2=1.8

Grey Wolf Optimizer (GWO) p=50
Acrtificial Bee Colony (ABC) p=50,a=1[2,0]
Political Optimizer (PO) areas = parties = 7, lambda = 1.0
Forensic-Based Investigation (FBI) p=50
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Fig. 7. Position error and computation time

The required joint angles for a 6-DOF robot manipulator's end effector to reach a specific final position
have been estimated using algorithms. Detailed theoretical information about how this process is carried
out is provided in Section 5. In the tests, all algorithms have independently been run 30 times. The
average position error curve depending on each iteration is shown in Figure 6, while the average position
error curve depending on the computation time is shown in Figure 8. As can be seen from the figures, it
is clearly evident that the proposed algorithm FBI-E provides the best result for position error both in
terms of iteration and computation time. In Table 3, a comparison is made among different algorithms
for position error and solution time data. It can be mistakenly concluded that FBI-E is slow when looking
at the solution time, but it can be seen from Figure 7 that the recommended FBI-E algorithm is the best-
performing algorithm at any point in time. The joint angles obtained by the algorithms are shown in
Table 4. The desired final position, calculated final positions, and errors are shown in Table 5.

Table 3 Position error and solution time comparison with other algorithms

SCA DE CSA PSO GWO PO FBI FBI-E

best 5,84 7,08E-13 7,08E-13 6,07E-10 0,11 0,0002 0,0001 1,17E-13

position error mean 21,77  191E-06 1,91E-06 6,35E-08 0,77 0,0296 0,0059 1,76E-10
std 12,11  8,48E-06 8,48E-06 1,17E-07 0,40 0,0363 0,0094 5,48E-10

best  0,0284 0,1150 0,0934 0,1221 0,0296 0,0424 0,0877 0,1038

solution time mean 0,0298 0,1199 0,0988 0,1260 0,0311 0,0445 10,0922 0,1225
std 0,0016 0,0038 0,0060 0,0030 0,0018 0,0020 0,0047 0,0283

0.14
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Table 4 Optimal angle values of the end-effector final position

Angles  SCA DE CSA PSO GWO PO FBI FBI-E

0 40,10902 -21,4126 -26,9266  -30,0229  -28,4475 -28,8972  39,35994 -28,0968
02 -164,421  -68,0698 -21,5747 14,54026 -4,04197 1,255392 -146,933 -7,96010
03 -12,012 -120 26,98040 -23,9265 1,421698 -6,64697  8,046226 7,343360
O -48,1945  -59,8387  33,84053 36,86084 31,43637 32,22014 -44,5804  31,35848
05 -449789  -3,11752  37,66446 -16,5325 -20,2267 -36,1343 52,38877 -14,3419
Os 350 281,1727 242,0896 -35,4854 -210,731 2,443941 -336,102 -251,128

Table 5 Positions of end-effector and error comparison

Desired SCA DE CSA PSO GWO PO FBI FBI-E
X 495 479,0769  499,4862 495 495 4947836  495,0010  495,0005 495
y 0 -8,42024  11,75948 9,14E-10 -2,35E-10 -0,23361  0,004665 0,001312 -1,63E-11
z 255,55 222,2850 247,44 255,55 255,55 255,3317 2555562  255,5487 255,55
Error 37,82864 1497277 1,30E-09 2,19E-08 0,386075 0,007811 0,001940  8,10E-11

7 Conclusions

FBI algorithm consists of two teams, these teams aim to provide the right balance between exploration
and exploitation. The investigation team assumes the duties of investigation and endeavors to locate the
suspect through scrutinizing the entire scope of inquiry. The pursuit team implements exploitation
searches in the vicinity of the most likely areas. FBI outperforms other metaheuristic algorithms in
solution of numerical optimization problems thanks to this mutual balance. It has been noticed that
adding a promising population selection mechanism can improve the algorithm’s performance by
increasing the exploitation capability. In the PO algorithm, the election campaign mechanism stands out
to produce the effective population. In this study, the PO's election campaign has been integrated into
the FBI algorithm and enhanced the FBI's exploitation phase.

The proposed algorithm has been implemented to calculate the joint angles of a 6-DOF robot
manipulator with inverse kinematic solution. Both iteration-based and computation-time-based results
have been tabulated and visualized by comparing them with various well-known algorithms. FBI-E has
reached the global optimum before reaching the maximum number of iterations and in a shorter time
than the original FBI and other algorithms. Also, it has been observed that the algorithm with the lowest
position error is FBI-E. From the above findings, it can be concluded that FBI-E produces better results
than other considered methods in terms of convergence capability.

In future studies, the proposed method can be used for knapsack problem, traveling salesman problem
and other engineering problems. In addition, binary version, and multi-objective version of FBI-E can
be developed and results can be compared.
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ABSTRACT

Phage therapy trials have gained importance in recent years as an alternative method to combat bacterial
infections. In this study, a phage therapy trial using Lactococcus garvieae, Aeromonas sobria and
Pseudomonas sp. pathogens previously isolated from rainbow trout farms in Karkamis Dam Lake and
their lytic phages was established to investigate the effectiveness of bacteriophages as therapeutic agents
in aquaculture. In this experiment, 1000 trout fry with an average weight of 20 g were used in a trout
hatchery located in a dam lake. Primarily for mortality control of pathogens; 25 fish were used in 4 fish
ponds. In fish pond 1, A. sobria pathogen, in fish pond 2 L. garvieae pathogen, in fish pond 3
Pseudomonas sp. pathogen were tested and mortality rates were followed for 7 days. At the end of 7
days, mortality rates were 25, 25 and 20, respectively. The therapy trial was set up with 50 fish in 5 fish
ponds. Fish pond 1 was negative control, Fish pond 2 was A. sobria and phage, fish pond 3 was L.
garvieae and phage, fish pond 4 was Pseudomonas sp. and phage, fish pond 5 was control/stock,
bacterial injection was administered intraperitoneally and phage injection was performed 24 hours later.
The therapy trial was analyzed for morbidity and mortality for 7 days and mortality rates at the end of
the trial were analyzed by SPSS. Differences between bacterial trials and the control group were
analyzed. The statistical significance level was determined as p<0.05. When the results of morbidity,
mortality and statistical analysis were examined at the end of the trial; the positive effect of the
application on mortality was clearly revealed. All these results revealed that phage therapy applications
can be applied as an alternative treatment method against bacterial diseases in aquaculture.

Keywords: Aquaculture, Bacteriophage, Phage Therapy.
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KABUL VE KARARLILIK TERAPISI VE PSiKiYATRi HEMSIRELIiGI
ACCEPTANCE AND COMMITMENT THERAPY AND PSYCHIATRIC NURSING
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OZET

Kabul ve kararlilik terapisi (ACT) bilissel davranis¢i terapilerin tigiincii dalgasi olarak adlandirilan
terapilerdendir. ACT, zihinsel bozukluklari, rahatsiz edici i¢sel deneyimlere verilen esnek olmayan
tepkilerden (disiinceler, davraniglar, duygular) kaynaklanan olarak kavramsallagtirir. Uzun vadede
zarar yaratsa bile i¢sel deneyimlerden kaginmaya deneyimsel kaginma denir. Deneyimsel kaginmanin
bir sonucu daralmis davranig dagarcigidir. Kabul ve kararlilik terapisi, kisinin psikolojik esnekligini
genisletmeyi amaglamaktadir. Psikolojik esneklik, tiim diisiince ve duygularla, hatta rahatsiz edici
olanlarla bile temas halinde, tamamen farkinda olarak durumlara katilabilme ve kisinin degerlerine
uygun davranislarda bulunabilme kapasitesidir. Davramislar1 genellikle kaginmayi veya igsel
deneyimleri kontrol etmeyi amacgladigindan, Kabul ve kararlilik terapisi teorik diizeyde yeme
bozuklugu olan bireylere faydali oldugu varsayilabilir. Yiyecek aliminin kisitlanmasi ve asir1 yeme
epizodunun baglangici, istenmeyen ve miidahaleci diisiince ve duygular1 kontrol etme yontemleri olarak
tanimlanmigtir Dahasi, hastalar siklikla kendi beden imajlarina giiglii bir sekilde bagli olan kendilerine
iligkin bir tanimla birlestirilirler. Kabul ve kararlilik terapisinde bilissel flizyon, davranislari dogrudan
yonlendiren gercekler olarak diisiincelere bagli kalma egilimidir. Sekil ve agirliga asir1 deger verilmesi
ve bunlarin kontrolii, acil servisin kontrolii ele almasiyla birlikte yasamdaki diger alanlarin daha az
oncelikli hale gelmesine yol agabilir. Kabul ve kararlilik terapisinde hastalardan degerlerini
netlestirmeleri istenir. Bu, davranmigsal degisime yonelik canliligi ve motivasyonu arttirmayi
amagclamaktadir Igsel deneyimler icin farkindalik , kabullenme ve isteklilikle ¢alismak, bireyin ac1
verici igsel durumlardan kaginmayi1 veya kontrol etmeyi amaglayan davranislart degistirmesine yardimei
olur Hastalar ayn1 zamanda ayrisma, yani bir diislince veya duygu ile bu diisiince veya duygunun ortaya
cikardig1 davraniglara yonelik diirtii arasindaki farki gérme ve tiim bu i¢gsel durumlar: fark ederken esnek
bir sekilde davraniglar1 secebilme becerisiyle de galisirlar. Boylece kabul ve kararlilik terapisi bireyin
icsel durumlarimi degistirmeyi amaglamaz, bunun yerine bireyin bunlar1 deneyimleyebilmesine ve
degerlerine uygun davranislar secebilmesine yardimci olur.

Anahtar kelimeler: Kabul ve kararlilik terapisi, hemsire, ruh saghgi

ABSTRACT

Acceptance and commitment therapy (ACT) is one of the so-called third wave of cognitive behavioural
therapies. ACT conceptualises mental disorders as resulting from inflexible responses (thoughts,
behaviours, feelings) to disturbing internal experiences. Avoidance of inner experiences, even if it
causes harm in the long term, is called experiential avoidance. A consequence of experiential avoidance
is a narrowed behavioural repertoire. Acceptance and commitment therapy aims to expand one's
psychological flexibility. Psychological flexibility is the capacity to participate in situations with full
awareness, in contact with all thoughts and feelings, even uncomfortable ones, and to behave in
accordance with one's values. Since their behaviour is often aimed at avoiding or controlling internal
experiences, Acceptance and commitment therapy can theoretically be assumed to be beneficial to
individuals with eating disorders. Restriction of food intake and the onset of an episode of binge eating
have been described as methods of controlling unwanted and intrusive thoughts and feelings. Moreover,
patients are often fused with a definition of themselves that is strongly tied to their own body image. In
acceptance and commitment therapy, cognitive fusion is the tendency to cling to thoughts as facts that
directly drive behaviour. Over-valuing and controlling shape and weight can lead to other areas of life
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becoming less of a priority, with the emergency service taking control. In acceptance and commitment
therapy, patients are asked to clarify their values. This aims to increase vitality and motivation for
behavioural change. Working with awareness, acceptance and willingness for inner experiences helps
the individual to change behaviours aimed at avoiding or controlling painful inner states. Patients also
work with dissociation, i.e. the ability to see the difference between a thought or feeling and the impulse
towards behaviour that this thought or feeling elicits, and to be able to flexibly choose behaviours while
recognising all these inner states. Thus, acceptance and commitment therapy does not aim to change the
individual's internal states, but instead helps the individual to experience them and to choose behaviours
that are in line with their values.

Key words: Acceptance and commitment therapy, nurse, mental health

GIRIS

Kabul ve kararlhilik terapisi (ACT) biligsel davranis¢i terapilerin tiglincii dalgasi olarak adlandirilan
terapilerdendir. Kabul ve kararlilik terapisi, zihinsel bozukluklari, rahatsiz edici igsel deneyimlere
verilen esnek olmayan tepkilerden (diisiinceler, davramiglar, duygular) kaynaklanan
olarak kavramsallastirmaktadir. Uzun vadede zarar yaratsa bile igsel deneyimlerden kaginmaya
deneyimsel kaginma denir. Deneyimsel kaginmanin bir sonucu daralmig davranis dagarcigidir. Kabul

ve Kkararlilik terapisi, kisinin psikolojik esnekligini genisletmeyi amaglamaktadir (Zarvijani ve ark.,
2021;Y1ldiz, 2020).

Hemsirelik 6grencileri tizerinde yapilan bir ¢alismada, kabul ve kararlilik terapisinin tekniklerinin
hemsirelik egitimi sirasinda stres ve tiikenmisligin gelismesini onleyebilecegi 6ne siiriilmiistiir (Frogeli
ve ark., 2016). Depresyon, uyusturucu kullanimi, kronik agri, anksiyete, psikoz, sigara kullanimi,
diyabette kisisel bakim, kansere uyum, obsesif-kompulsif bozukluk ve trikotillomani gibi sorunlar
izerinde alternatif yontemlerle karsilagtirildiginda Kabul ve kararlilik terapisnin etkinligine iliskin
destekleyici bulgular hizla artmaktadir (Luoma ve ark., 2013; Rad ve ark., 2015).

KABUL VE KARARLILIK TERAPISI VE PSiKiYATRiI HEMSIRELIGI

Kabul ve kararlilik terapisinin benimsedigi bazi kavram ve fikirler psikiyatri hemsirelerinin temel
felsefesiyle paralellik gostermektedir. Ornegin kabul ve kararlilik terapisi (a) birey ile danisman
arasindaki esitlikci iliskiyi (b) bireyin degisim siirecine katkida bulunma deneyimini (c) her bireyin
degerli oldugunu, degisim potansiyeli oldugunu , (d) bireyin her eyleminin bir anlam tagidigimni (e) esnek
bir yaklagimi (f) birey merkezli ve tan1 6tesi bir yaklagimi temel almakta ve vurgulamaktadir (Hayes,
2004;Louise ve ark., 2018).

Bu baglamda psikiyatri hemsirelerinin benimsedigi felsefi yaklasimla ¢elismemektedir (Fitzpatrick,
2014). Boylece kabul ve kararlilik terapisi ruhsal bozuklugu olan bireylerin tedavisindeki 6nemli
engellerin asilmasi amaciyla psikiyatri hemsireleri tarafindan uygulanabilir. Bu acidan kabul ve
kararlilik terapisinin ruhsal bozukluklarda test edildigi ¢alismalarin sonuglari psikiyatri hemsireleri i¢in
oldukca dnemlidir. Psikiyatri hemsirelerinin kabul ve kararlilik terapisinin entegre ederek grup terapileri
yaparak hastalarin psikososyal tedavisinde faydali sonuglar elde edecekleri diisiiniilmektedir (Yildiz,
2019; Radua ve ark., 2018).

SONUC

Psikiyatri hemsireleri hem yatan hasta hem de toplum ortamlarinda dogrudan hasta bakimi saglar ve
kabul ve kararlilik terapisinin degeri bakimin siirekliligi agisindan olduk¢a Onemlidir. Psikiyatri
hemsirelerinin ruhsal bozukluklarin tedavi ve bakiminda kabul ve kararlilik terapisini rehber olarak
kullanmasi, danigmanlik, terapi, psikoegitim gibi profesyonel hemsirelik rollerinin gerceklestirilmesi
acisindan onemli bir gelisme olarak degerlendirilebilir. Boylece tedavide yardim arayan bireylerin
motivasyonu, semptomlarin kontrolii ve psikolojik esnekligi gelistirilebilir. Deneyimsel kaginmanin
psikopatoloji ve psikolojik esneklikle giiglii bir sekilde iliskili oldugu gbz 6niine alindiginda, psikiyatri
hemsireleri kabul ve kararlilik terapi modeli ¢ercevesinde deneyimsel kaginmayi azaltmaya
caligabilirler. Psikiyatri hemsireleri yapilacak miidahaleyi bu psikososyal modele uygun bir¢ok metafor
ve farkindalik egzersizi kullanarak kurgulayabilirler. Bu bakimdan kabul ve kararlilik terapisinin
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yaklagimimi kullanan hemsireler herhangi bir i¢sel yagami (diisiinceler, duygular, goriintiiler, diirtiiler,
haliisinasyonlar vb.) degistirmeyi veya bu deneyimlerin yogunlugunu ve sikligin1 azaltmayi
hedeflememelidir. Bu siirecte bireylerin degerlerini ortaya koymalariin ve bu degerler dogrultusunda
yasamalarinin tesvik edilmesi dnemlidir.
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MOTIVASYONEL GORUSME YONTEMININ KRONIK HA"STALI(V}I OLAN BIREYLERIN
YASAM KALITESI VE OZ YETERLIK DAVRANISLARI UZERINE ETKIiSi: BIR META
ANALIZ CALISMASI

THE EFFECT OF THE MOTIVATIONAL INTERVIEWING METHOD ON QUALITY OF
LIFE AND SELF-EFFICACY BEHAVIORS OF INDIVIDUALS WITH CHRONIC
DISEASES: A META-ANALYSIS STUDY
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OZET

Amagc: Bu caligmanin temel amaci kronik hastaligr olan bireylerin yasam kalitesi ve 6z yeterlik
davraniglarinda motivasyonel goriisme yonteminin etki diizeyini ortaya koymaktir.

Materyal-metod: Meta analiz niteligindeki bu ¢alisma i¢in, arastirmalar Ocak-Mayis 2021°de PubMed,
Web of Science, EBSCOhost ve Google Akademik, YOK TEZ veri tabanlarinda yil smirlamasina
gidilmeden tarama yapilarak elde edilmistir. incelemeler yapildiktan sonra yasam kalitesi degiskeni igin
23, 0z yeterlik davranislar1 degiskeni icin 21 ¢alisma toplamda (her iki degiskenin beraber incelendigi
6 ¢aligma) 38 arastirma c¢alismaya dahil edilmistir. Veriler meta-analiz ve 6ykiisel anlatim yontemleri
ile sentez edilmistir. Arastirmalarin toplam 6rneklem hacmi 25425°dir.

Bulgular: Bu meta analizde kronik hastaligi olan bireylerde uygulanan motivasyonel goériisme
yonteminin yasam kalitesini degistirdigi saptanmistir (SMD: 0.296, %95 Cl: 0.054-0.537, Z= 2.402, p
= 0.016, 1°= %95). Calismada kronik hastalik adinim, kullanilan élgiim aracinin, érneklem grubunun,
hastalik grubunun, yas araliginin ve motivasyonel goriismeyi yapan kisinin hemsire olup olmamasinin
motivasyonel goriisme yonteminin yasam kalitesi iizerindeki etki biyilikligini degistirdigi
belirlenmistir. Ayrica calismada motivasyonel goriisme yapilan grubun 6z yeterlik puan ortalamalarinin
istatistiksel olarak kontrol grubuna benzer oldugu bulunmustur (SMD: 0.141, %95 CI: -0.065,0.347; Z=
1.346, p = 0.178, 1°= %87). Motivasyonel goriismenin siiresi, kronik hastalik adi, kullanilan 6l¢iim araci,
orneklem grubu, hastalik grubu, yas arali§i ve motivasyonel goriigmeyi yapan kisinin hemsire olup
olmamasi, iilke/kita, hastalik grubu, yaym tiiriiniin motivasyonel goriisme yonteminin 6z yeterlik
davraniglar tizerindeki etki bilylikliigiinii degistirmedigi belirlenmistir.

Anahtar Kelimeler: Motivasyonel Goriisme Yontemi, Kronik Hastalik, Yasam Kalitesi, Oz Yeterlik
Davranislari.

ABSTRACT

Objective: This study aims to reveal the effect of the motivational interviewing method on the quality
of life and self-efficacy behaviors of individuals with chronic diseases.

Material-method: For this meta-analysis study, PubMed, Web of Science, EBSCOhost, Google
Scholar, and YOK Theses databases were searched in January-May 2021 without year limitation. As a
result, 38 studies were included in the study: 23 for the quality of life variable, and 21 for the self-
efficacy behaviors variable (in 6 studies, both variables were examined together). The data were
synthesized with meta-analysis and narrative methods. The total sample size of the studies is 25425.
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Results: This meta-analysis study showed that the motivational interviewing method applied to
individuals with chronic diseases changed their quality of life (SMD: 0.296, %95 CI: 0.054-0.537,
Z=2.402, p=0.016, 1>=%95). The type of chronic disease, measurement tool, sample group, disease
group, age range, and whether the motivational interviewer was a nurse or not changed the effect size
of the motivational interviewing method on the quality of life. The self-efficacy score average of the
experimental group to which motivational interviewing was applied was statistically similar to that of
the control group (SMD: 0.141, %95 ClI: -0.065,0.347; Z= 1.346, p=0.178, 1>=%87). The duration of the
motivational interview, the type of chronic disease, the measurement tool, the sample group, the disease
group, the age range, whether the motivational interviewer was a nurse, country/continent, and the type
of the study did not change the effect size of the motivational interviewing method on self-efficacy
behaviors.

Keywords: Motivational Interviewing Method, Chronic Disease, Quality of Life, Self-Efficacy
Behaviors.

1 This study is derived from the first author's doctoral dissertation completed in 2022 at Tokat Gaziosmanpasa
University, Institute of Postgraduate Education, Department of Psychiatric Nursing (Tokat).
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READING THE IMAGE: EKPHRASIS IN ALI SMITH’S HOW TO BE BOTH AND AUTUMN

IMGEYi OKUMAK: ALI SMITH’IN HOW TO BE BOTH VE AUTUMN ROMANLARINDA
EKFRASIS

Ahmet Uruk
Ars. Gor, Giimiishane Universitesi, fngiliz Dili ve Edebiyatt
Orcid: 0000-0002-8545-8920

ABSTRACT

Intersecting with literature within a great variety of fields, the visual art and its representation have
constantly been utilized by many authors which considerably signifies the interrelated relationship
between the verbal and visual art. Ekphrasis, also defined as a verbal description of a visual art such as
painting, sculpture, and architecture, accordingly, establishes, as a rhetorical device, a ground through
which a portrayal of an art work corresponds to the fundamental imagery constructed in a literary text.
Considering the role of ekphrastic description in the verbalisation of an object with an artistic value, the
aim of ekphrasis is, in accordance with the author's conveyance, to revive the work of art whether it is
an actual or imagined entity in a written work, a few patterns of which can be detected in such works as
the shield of Achilles in The Iliad and ekphrastic poetry called Ode on a Grecian Urn by John Keats.
The significance of the ekphrastic form in the twenty-first century might be traced within Ali Smith's
fiction, consisting of a multifaceted plot structure based on the fifteenth century Renaissance artist in
Ferrara named Francesco Del Cossa in How to Be Both and the 1960s Pop Art painter Pauline Boty in
England in Autumn, respectively. How to Be Both (2014) and Autumn (2016), apparently, serve as a
basis for an ekphrastic narrative endowed with a group of real artefacts and paintings, which shape the
female characters’ nature depending on these visual representations interchangeably. Thus, this paper
aims to argue that Smith's How to Be Both and Autumn subvert the stereotypical and repressed imagery
of women through the versatile power of art by employing an ekphrastic approach.

Keywords: Ekphrasis, Ali Smith, How to Be Both, Autumn, Femininity

OZET

Edebiyatla birgok ¢esitli alanda kesisen gorsel sanatlar ve temsilleri, bircok yazar tarafindan eserlerinde
stirekli olarak kullanilmis bu da sozel ve gorsel sanat arasindaki bagintili iligkiye onemli 6l¢iide isaret
etmistir. Resim, heykel ve mimari gibi gorsel bir sanatin sozIi tasviri olarak da tanimlanan ekphrasis,
bu dogrultuda retorik bir ara¢ olarak bir sanat eserinin tasvirinin, edebi bir metinde insa edilen temel
imgelere karsilik geldigi bir zemin olusturmaktadir. Ekfrastik betimlemenin sanatsal degeri olan bir
nesnenin sozlii anlatima dokiilmesindeki rolii diisiiniildiigiinde, ekfrasisin amaci, yazarin aktarimina
uygun olarak ister ger¢ek ister hayali bir sanat eseri olsun bunu yazili bir eserde canlandirmaktir;
Homeros'un flyada’sindaki Asil'in kalkan1 ve John Keats'in Ode on a Grecian Urn adl ekfrastik siiri
gibi eserlerde bunun 6rneklerine rastlanabilmektedir. Ekfrastik formun yirmi birinci yilizyildaki 6nemi,
Ali Smith'in How to Be Both romaninda ele alinan Ferrarali on besinci ylizyil Ronesans sanatgisi
Francesco Del Cossa ve Autumn isimli eserinde ise 1960'arin ingiliz Pop Art ressami Pauline Boty'i
temel alan ¢ok yonlii kurgusunda goriilmektedir. Bu noktada How to Be Both (2014) ve Autumn (2016),
kadin karakterlerin dogasini bu gorsel temsillere bagl olarak birbirinin yerine gegecek minvalde
sekillendiren birkag gergek eser ve resimle donatilmig ekfrastik bir anlatinin temellerini olusturmaktadir.
Dolayisiyla bu ¢aligma, Smith'in How to Be Both ve Autumn adli eserlerinin, sanatin ¢ok yonli giicii
araciligiyla kliselesmis ve bastirilmis kadin imgelerini ekfrastik bir yaklasimla altiist ettigini One
siirmeyi amaglamaktadir.

Anahtar Kelimeler: Ekphrasis, Ali Smith, How to Be Both, Autumn, Kadinlik
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PROSPECTIVE BIOLOGY TEACHERS' EVOLVING NATURE OF SCIENCE
UNDERSTANDING THROUGH GUIDED INQUIRY
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ABSTRACT

Implementing inquiry-based teaching to foster scientific literacy poses challenges for biology educators.
Science as inquiry standards advocate for students to grasp scientific concepts, appreciate the processes
behind scientific knowledge, understand the nature of science, acquire skills for independent inquiry,
and develop dispositions for scientific practices. Classroom observations reveal a focus on scientific
knowledge rather than the formulation and validation processes. Hypothesis testing is promoted for
integrated conceptual and procedural knowledge acquisition, with inquiry skills having a distinct
knowledge base related to evidence. Constructivist views support inquiry-based project work,
emphasizing individual interpretation and collaborative negotiation in knowledge construction.

Prospective biology teachers’ developing understandings of nature of science was explored as they
engage in scientific inquiry. The research questions for this study are: (a) What is the nature of
prospective biology teachers’ understandings of nature of science and in what ways do these
understandings change after engagement in guided inquiry that includes constructing and testing
hypotheses? (b) From the prospective biology teachers’ perspective, what were the instructional
strategies and classroom interactions in this module that contributed to understandings of NOS? The
context for the study was a new teaching and learning course focused on inquiry and technology for
prospective biology teachers. A collaborative inquiry approach and socio-constructivist perspectives
were employed to create a teaching and learning environment. A computer simulation of inheritance
processes was used in combination with small-group discussions. The course was focused on inquiry
and technology. There were twenty-two participants. Multiple data sources included pre- and post-
guestionnaires of NOS, inquiry project reports, and semi-structured interviews with seven selected
participants. Collaborative inquiry involves cognitive interactions between both teacher and students,
and students with each other.

Prospective biology teachers initially perceived scientific inquiry as questioning and investigating to
uncover scientific truths, viewing science as understanding nature through the scientific method.
Through a module, their views evolved, recognizing elements like data-driven evidence, models, and
the tentativeness of scientific knowledge. Post-module, improvements were evident in pre- and post-
tests and interviews, reflecting enhanced understanding of inquiry and nature of science.

Keywords: Nature of science, Inquiry teaching, Hypothesis testing.

INTRODUCTION

Implementing inquiry-based teaching for scientific literacy is challenging. Science as inquiry standards
suggest that students develop: (a) An understanding of scientific concepts, (b) An appreciation of “how
we know” what we know in science, (c) An understanding of the nature of science, (d) Skills necessary
to become independent inquirers about the natural world, and (e) The dispositions to use the skills,
abilities, and attitudes associated with science (Science as Inquiry Standards, p. 105). Despite efforts,
successful implementation remains rare, possibly due to teachers' perceptions and abilities (Yager,
1997). Gallagher's study (1991) found teachers focused on scientific knowledge, lacking understanding
of its formulation and validation after two years of observations.
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Hypothesis testing is promoted for integrated knowledge acquisition (Howe et al., 2000). A distinction
exists between conceptual knowledge and inquiry skills (Lawson, 1994; 2002). Cognitive psychologists
differentiate learning science, learning about science, and doing science (Hodson, 1993; Kuhn et al.,
1988). Constructivist views favor inquiry-based project work for individual interpretation and group
collaboration to manage discrepancies (Lawson, 1994; 2002).

Purpose and Research Questions

Prospective biology teachers’ developing understandings of nature of science was explored as they
engage in scientific inquiry. The research questions for this study are: (a) What is the nature of
prospective biology teachers’ understandings of nature of science and in what ways do these
understandings change after engagement in guided inquiry that includes constructing and testing
hypotheses? (b) From the prospective biology teachers’ perspective, what were the instructional
strategies and classroom interactions in this module that contributed to understandings of NOS?

RESEARCH AND FINDINGS

Qualitative inquiry methods were used in this study. Qualitative research includes several forms of
inquiry that helps us to understand and explain the meaning of social phenomena with as little disruption
of the natural setting as possible (Merriam, 1998). Specifically, the research design was structured within
a theoretical framework of a grounded theory inquiry tradition that is applied within case study design
(Creswell, 1998; Strauss & Corbin, 1998).

The context for the study was a new teaching and learning course focused on inquiry and technology
for prospective biology teachers. A collaborative inquiry approach and socio-constructivist perspectives
were employed to create a teaching and learning environment. Collaborative inquiry involves cognitive
interactions between both teacher and students, and students with each other (Crawford, 2000). Pairs
presented their findings and initial arguments, multiple relationships were generated by the pairs and
presented to the whole class. Although pairs were working on different questions they were all dealing
with the same set of genes. There was a lot of overlap in the findings; however pairs’ reasoning and
explanations varied. Vigorous peer discussions arose when participants saw the anomalous data of
others, and when they had different explanations for the data presented. After preliminary presentations,
participants went back to work stations and continued their inquiry project evaluating new information
and insights from their peers. Some participants tried to disprove their peers’ claims to make their own
claims more plausible.

During the seventh and final class session of the module, the prospective science teachers shared
investigation results with peers via computer projection. In order to provide each pair with enough time
to present findings and to have discussions and criticism, presentations were done in two separate rooms
with three pairs in each room. Each group presented findings and proposed inheritance models,
highlighting models’ features and discussing what their model predicted for the particular traits.

The presentations provided an opportunity to discuss inheritance patterns and compare results across
groups. At the end of the presentations, the instructor took the lead to combine all findings and come up
with a grand model of inheritance for domestic cats. In this learning context, the role of the instructor
was a participant of collaborative inquiry who contributed to the discourse with his expertise. To
summarize, the key elements of collaborative inquiry in this study were: experimentation, social
negotiation, and explanation-building.

Procedures of data collection

Interviews are useful way to elicit information about how people feel and interpret the world around
them (Merriam, 1998). A list of questions or issues to be explored guides the semi-structured interview
approach. However, neither the order of the questions nor the exact wording is predetermined. This
protocol was decided to be most appropriate for this study because of individual differences in
understandings within the case. The interviews were semi-structured based in part on the participant’s
interactions during the module and responses to the questionnaires for the purpose of member checking
(Merriam, 1998) and to provide an opportunity for a more detailed investigation into their
understandings.
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Semi-structured interviews were conducted based in part on the prospective teachers’ responses to the
questionnaires and where their interviews led the conversation. Interview transcripts, pre-tests, and post-
tests of views of scientific inquiry and inquiry project reports, and presentations were used as the primary
source of data. Data was collected throughout the duration of the module, and interviews were conducted
after the instructional module.

Findings

Evidence suggested that the prospective teachers’ understandings of scientific inquiry and their abilities
to do inquiry were enhanced. Initially, they viewed scientific inquiry as the posing of questions and
investigation of them in order to learn the truths of science. They viewed science as a way of
understanding nature and the world around them through use of the scientific method. They also viewed
observation, exploration, and experimentation as a crucial part of this process. Science was also seen as
a tool to solve problems in our world and help us in our everyday lives. Prospective teachers began to
recognize the elements of scientific inquiry and importance of data- driven evidence and use of models
in science. Prospective science teachers demonstrated more informed understandings of several aspects
of scientific inquiry and the nature of science after the module. Evidence of enhanced understandings
included comparisons of pre- and post-tests of Views of Scientific Inquiry questionnaires and semi-
structured interviews.

Although scientific inquiry and nature of science are separate constructs, there is an inevitable overlap,
due to the type of knowledge being assessed. One important component relating to both inquiry and the
nature of science is that scientific knowledge is tentative, being continually subject to change and
revision. Pre- and post-VOSI analysis showed that participants developed more informed
understandings of the following aspects of scientific inquiry: a) valid multiple interpretations of data
(this aspect of scientific inquiry relates to interpretive, subjective, and tentative aspects of nature of
science) b) distinctions between data and evidence; ¢) multiple methods of scientific investigations; d)
importance of consistency between evidence and conclusions; €) data analysis as directed by research
questions, involving multiple representations of data and the development of patterns and explanations
that are logically and conceptually consistent; f) social aspects of science, peer interaction, and the role
of communication in the development and acceptance of scientific knowledge, and g) degree to which
scientists rely on empirical data as well as broader conceptual and metaphysical commitments to assess
models and to direct future inquiries.

Valid Multiple Interpretations of Data

Analysis of the pre-VOSI questionnaires revealed that most of the participants recognized that scientists
working on the same problems may not reach the same conclusions, even if they use the same
experimental procedures. Prospective teachers’ responses generally reflected an informed view.
However, among the participants there were also uninformed and mixed views of this aspect of scientific
inquiry. Only one participant, Lisa, said that if scientists followed the procedure correctly they should
come up with the same conclusions. Other participants cited scientists’ background and prior
knowledge, differences in interpretations, bias and personal values, assumptions, and theoretical
commitments as potential bases of disagreements among scientists. A follow-up question was, “Would
scientists change their answers if scientists were working together.” Except for Lisa, all of the other
participants stated that even if scientists worked together, they still may not agree on conclusions. In
post-VVOSI all of the prospective science teachers demonstrated a firm understanding of the role of the
interpretation, subjectivity, and creativity in science; they all recognized the role scientists’ backgrounds
and worldviews play in data analysis. They were more articulate and their responses demonstrated more
informed view of this particular aspect of scientific inquiry. Participants hold an informed understanding
of multiple valid interpretations of data in science and the importance of the theoretical commitments
and assumptions in data analysis process. Observations and inferences are theory-laden; therefore,
multiple and subjective interpretations of data are inevitable. Interview question helped to elicit
participants’ conceptions of subjectivity, inference, creativity, and the empirical nature of scientific
inquiry.

Nature of Experiments
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Responses in the pre-VOSI indicated that prospective science teachers’ definitions of experiments
varied from a naive uninformed view to a somewhat informed view. Most responses indicated that
participants viewed experiments as following particular steps and that scientists conduct experiments to
prove or disprove theories. Following the module prospective teachers stated more informed views.
They mentioned the use of controls, and they emphasized multiple processes, rather than a set of pre-
determined steps. Scientific inquiry in a very general sense refers to the several systematic approaches
used by scientists in order to answer research questions. Entering the module, numerous participants
had uninformed view of experiments. That is, a fixed set of steps that all scientists follow when trying
to answer scientific questions. After the module, in exit interviews, participants articulated the
contemporary informed view that the research questions guide the approach and the approaches may
vary within and across scientific disciplines.

Multiple Methods of Scientific Investigations

Analysis of the pre-VOSI revealed that the majority of the participants initially held positivist views of
science. Eleven out of twelve participants stated that there was one scientific method. They had more
informed views at the end of the module.

Semi-structured interview transcriptions helped to describe participants’ views of what constitutes
“scientific.” The aspects of scientific inquiry are closely related. Participants’ views about experiments
and multiple interpretations directly related their views of scientific methods. Although, in the
beginning, some of the participants showed more informed understandings about experiments and
multiple interpretations they still believed there is one scientific method. Inconsistencies in participants’
understandings disappeared when they made connections between aspects of scientific inquiry and
developed more informed understanding of all aspects of scientific inquiry.

Distinction between Data and Evidence

Prospective teacher’s understandings of data, evidence, and data analysis were more articulate at the end
of the module. In the beginning, some of them had informed understandings of data and evidence, yet
most of them demonstrated some confusion or uninformed understandings. When they were asked about
data, difference between data and evidence, and data analysis, most of them demonstrated informed
views of these concepts in the beginning. A typical response associated data with only numbers and data
analysis with mathematics and statistics.

Half of the participants were aware of the difference between data and evidence in the beginning.
However, in the post-tests, all of them were able to further articulate the difference, referencing the
analysis process and building an argument for the results and conclusions. The post-test indicated that
all participants acquired an informed view of the difference between data and evidence.

Data Analysis

When asked about data analysis, most of the prospective teachers initially mentioned making
calculations, statistics tests, and making sense of humbers. Yet they were not able to specify what data
analysis comprised.

In post-VOSI questionnaires, prospective science teachers explained data analysis as a process of
examining the data, looking for patterns, comparing and contrasting, and seeking for an explanation for
the problem using critical thinking.

Prospective science teachers became aware of the importance of the research questions, procedures, and
the theoretical lenses in the process of data analysis. Data analysis cannot be done without guidance
from the purpose of the research. All aspects of scientific inquiry are very closely knit together and the
holistic view should be communicated to learners in science classrooms.

Empirical Aspects of Science

Interview responses highlighted the difference between inquiry in science and inquiry in other
disciplines, such as philosophy and religion. All participants emphasized the empirical aspects of
science.

Social Aspects of Science
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The most consistent responses in the questions concerned the social aspects of science, peer interaction,
and worldview of scientists. For example, when participants were asked “If scientists, working
independently, ask the same question and follow the same procedures to collect data, will they come to
the same conclusions? All participants responded “No” and articulated several reasons. Participants
drew attention to theoretical commitments and assumptions that are inherent in scientific investigations.
They also mentioned the different theoretical perspectives that scientists in different fields would use to
evaluate data on the same matter. According to participants, scientists’ activities included developing
hypotheses, experimenting, collecting data, and collaborating, debating, modeling, building upon and
may perhaps even change previously accepted facts, publishing. Participants listed personal interest,
needs of society, funding, job requirements, ambition, political factors, ethics, and religion as the factors
that influence what scientists’ study.

Important Role of Preliminary Presentations

In the middle of the module I interjected a time for preliminary project presentations. Participants had a
chance to see what other pairs had done, up to that point. Pairs reported on what kind of data they
collected and on explanations they constructed, as well as strategies they used and their preliminary
conclusions. They had an opportunity to compare and contrast their data, findings, and conclusions with
their peers and evaluate their developing project. This activity proved to be very valuable as it provoked
heated discussions and debates between pairs. Some of the participants saw more evidence that
supported their claims and models, while others saw alternative as well as contradictory explanations
and models.

Preliminary presentations also influenced prospective science teachers’ understandings of science and
nature of science. Their understandings became more process-oriented rather than product driven. In
their explanations, they put more emphasis on data and evidence and the multiple inquiry procedure that
scientists might use in their research. Most of the participants stressed social aspects of science and
scientific communities that share similar interest and work together. In addition to creating ideas, the
participants’ social interaction facilitated to generate problems and clarifications.

CONCLUSION

Debate and discussion leads to consensus and understanding. Although they did not have compelling
evidence, in their preliminary presentation, two participants introduced the most radical and thought
shifting idea: what they called the Dark & Light gene. According to their inheritance model, if a cat has
a dark allele it would be Orange or Black. If it has a light allele, then it would be Cream or Gray. This
gene was independent from any other color gene. As soon as they introduced the idea, all the biology
majors were harshly critical and they did not even consider the possibility of such a gene. There was a
very heated discussion. In fact, right after presentations, biology majors stopped their investigations and
they tried to disprove dark & light gene idea. Such competition reflected real scientific endeavor for
participants. After conducting numerous experiments, the biology majors failed to disprove dark & light
gene. In fact they realized that it was very useful idea and could help them to explain their data as well.
However, they did not accept it as dark & light gene.

I was curious about how they discovered dark/light gene. In their interviews both of them explained the
same procedure. They recognized that although they were able to add an orange and black or cream and
gray cat into the litter, Catlab simulation did not have options for adding orange and gray or cream and
black cat. In short, dark colors did not go together with light colors. In order to test their prediction, they
tried to breed an offspring kitten that had orange and gray or black and cream coat color. The Catlab
program did not generate such a kitten. They read the clues that were inherent within the simulation to
solve the problem. On the other hand one biology major participant was upset because she could not
add non-tabby cream cat into the litter. She insisted that her friend has a non-tabby cream cat and she
saw a couple of others so Catlab was limited. In fact, genetically, all orange and all cream cats are tabby
cats; solid cream cats look like non-tabby because we cannot see the mackerel stripes or blotch pattern.
After building their inheritance models participants recognized that information they entered into the
simulation corresponded to genes they were trying to discover. In final presentations pairs who majored
in biology used dilute/un-dilute whereas non-biology majors referred to the same gene as dark/light
gene. Participants tended to be more critical about their explanations and models when different ideas
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were presented to them by their peers. On the other hand they tended to ignore discrepant data in favour
of their explanations.
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ABSTRACT

Numerous reports indicated that reform projects failed to yield desired outcomes in K-12 education.
This failure may have been due, in part, to the fact that K-12 teachers were not adequately prepared to
implement new programs and materials. Teaching science as inquiry is a very complex activity by
nature: teachers have difficulties implementing inquiry into their teaching repertoire for various reasons.
Teachers who want to use inquiry learning are faced with a number of questions about identifying
instructional materials that support inquiry. This paper describes our efforts to combine research and
design in the creation of a collaborative learning environment. The instructional design was aimed at
providing conditions for collaborative inquiry and learning Mendelian genetics by implementing a
computer simulation into the curriculum. Intertwining design and research is particularly important for
establishing collaborative context and cultural structure that support collaboration. Structuring scientific
inquiry as investigation to develop explanations presents meaningful context for the enhancement of
inquiry process skills and understanding of the science content. The module was situated in a teaching
and learning course focused on inquiry and technology for prospective biology teachers. The major goal
of the course is to help prospective science teachers develop an understanding of scientific inquiry, while
developing skills in using learning technologies. Due to the complexity of studying the classroom
interactions the following research questions were crafted: (1) What were the prospective teachers’
perceptions of inquiry as a learner? (2) What were the prospective teachers’ understandings of inquiry
and Mendelian genetics following the module? (3) What were the prospective teachers’ views of using
inquiry in their own classrooms and of the role of the teacher? Fundamental processes of scientific
inquiry can be demonstrated, exercised, and incorporated into instruction by employing technology
tools, such as Catlab. Being able to generate data and build relationships between variables, make
predictions, form hypotheses and test them, and to construct and modify scientific models that can
explain and account for data, all helped instructors to engage prospective teachers in science as inquiry.
The technological tool not only provided a context for carrying out an inquiry activity and learning about
Mendelian genetics content, but also presented an example for prospective biology teachers on how to
use such a tool in their future classrooms.

Keywords: Instructional design, Teaching as inquiry, Genetics learning.

INTRODUCTION

The National Science Education Standards (NSES) envision a teacher as a critical decision maker who
intervenes in the learning process to encourage, challenge, and focus students (NRC, 1996, p. 36).
Research supports a "pattern for general support for inquiry-based teaching" (Bransford, Brown, &
Cocking, 2000; Haury, 1993; NRC, 2000, p. 126). However, Von Secker and Lissitz (1999) noted a
scarcity of research on the utilization of NSES-based teaching strategies in science classrooms, with
teacher-centered instruction and text-based learning remaining "typical™ in the 1990s (p. 1111). Reports
indicated that K-12 education reform projects failed, partially due to inadequate preparation of teachers.
With inquiry at the core of science education recommendations, there's a call to investigate how
preservice teachers develop inquiry knowledge and practice (Finley, Lawrenz, & Heller, 1992).
Teachers' conceptions of scientific inquiry influence teaching, and methods courses emphasizing
explicit scientific inquiry and the nature of science aid preservice teacher understanding (Bell,
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Lederman, & Abd-El-Khalick, 1998). Prospective teachers often lack experience in inquiry-based
science learning (Boardman & Zembal-Saul, 2000).

Teaching science as inquiry is complex, posing challenges for implementation. Strategies for identifying
instructional materials supporting inquiry are crucial for inquiry learning success. Inquiry-based science
teaching is resistant to analysis, complicating development and application (Germann, Aram, & Burke,
1996). Efforts to help prospective science teachers learn about scientific inquiry should embed their
work in a collaborative context (Boardman & Zembal-Saul, 2000). This paper outlines combining
research and design to create a collaborative learning environment using a computer simulation to teach
Mendelian genetics. Integrating design and research is crucial for fostering collaboration and enhancing
inquiry process skills (Boardman & Zembal-Saul, 2000; Germann, Aram, & Burke, 1996).

Due to the complexity of studying the classroom interactions of this preservice teacher classroom, the
following research questions were crafted: (1) What were the prospective biology teachers’ perceptions
of inquiry as a learner? (2) What were the prospective teachers’ understandings of inquiry and
Mendelian genetics following the module? (3) What were the prospective teachers’ views of using
inquiry in their own classrooms and of the role of the teacher?

The Nature of the Instructional Module

The CATLAB module offered an opportunity to focus on scientific inquiry and genetics, through
hypothesis testing, modeling activities, and technology use in the classroom. In designing the genetics
inquiry instructional module, | planned to engage prospective teachers in an inquiry activity in which
they were asked to explore inheritance patterns in cats that required hypothesis testing and making
predictions. | utilized a collaborative inquiry approach was to create the teaching and learning
environment. Collaborative inquiry involves cognitive interactions between both teacher and students,
and students with each other. While it could be argued that the content of CATLAB is more relevant to
prospective biology teachers, processes and problem-solving skills of inquiry are important for students
of all science disciplines.

Lessons in the Genetics Inquiry Module
Session 1- Review of genetics and introduction to CATLAB

After an initial survey of Mendelian genetics knowledge, four participants who were biology education
majors volunteered to conduct a review of Mendelian genetics concepts for their peers. The major
concepts they reviewed were: Mendel’s laws of heredity; monohybrid — Dihybrid crosses, dominance,
recessive ness, and allele, homozygous, heterozygous; multiple -alleles, incomplete dominance; and sex-
linked inheritance. After this review of Mendelian genetics concepts , the instructor demonstrated how
to use Catlab to test hypotheses. Following the demonstration participants worked in pairs on example
problems.

Session 2- Hypothesis testing using CATLAB

The instructor used a structured inquiry approach to teach the whole class about hypothesis testing. The
instructor used both Mono and Dihybrid cross scenarios as examples, showing participants how to test
a hypothesis in each situation. Participants tested another hypothesis, on their own, using Catlab. A class
discussion followed, which focused on issues, such as making assumptions, predictions, collecting data,
evidence, experimental design, controlling variables and testing hypotheses. Mono and Dihybrid crosses
were reviewed during this discussion, and participants reconnected the discussion to the Punnet squares
that would result from the selected crosses. Participants were given four examples of problem scenarios,
and asked to choose one for their inquiry project. They also had the option of coming up with their own
question to solve.

Session 3- Beginning to work on inquiry projects

In the third session, the six pairs of prospective teachers started to work on their inquiry projects at
separate work stations; all pairs selected their driving questions from the list they were given. Since
there were total of four driving questions and six pairs of participants, two driving questions were
investigated by two different pairs.
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Table 1: Sequence of class sessions and activities

ﬁssn?b%r; Description of activities complementing the inquiry project

¢ Introduction to Mendelian Genetics: Major concepts and operations
were presented by the volunteer students who majored in biology;

1 followed by class discussions of exercise problems which were provided
by the instructor
e Introduction to Catlab: The instructor demonstrated how to use the
computer simulation
e Sample Catlab investigations were carried out by the instructor to
demonstrate how to collect data and work with the program during
hypothesis testing

2 e Student pairs engaged in Catlab, testing another hypothesis on their
own
o Class discussion of the activity and evaluation of the proposed
solutions

3 e Student pairs worked on their inquiry projects
e Discussion of probability, Mono and Dihybrid crosses

4 e Preliminary project presentations to peers
e Continuing to work on inquiry projects
e Continuing to work on inquiry projects

5 o Class discussion of observation vs. inference and assumption vs.
evidence to scaffold participants’ understandings
e Continuing to work on inquiry projects

6 o Discussion of building and testing hypotheses and the role of models in
science

7 e Final inquiry project presentations

Participants were asked to gather data using the computer simulation and challenged to generate
relationships between traits that accounted for patterns of inheritance in the data. Participants were
encouraged to form hypotheses about these relationships, and to test them. Classroom activities and
interactions focused on generating ideas, gathering data, and critiquing results and conclusions (Table
2). Numerous participants thought they had answered their driving question by the end of the third
session. Since some of the pairs announced they had completed their inquiries, we consulted the other
groups, and decided to have preliminary presentations in the next class session.

Session 4- Preliminary presentations of pair projects

In the beginning of the fourth session, pairs presented their findings and initial arguments. , Multiple
relationships were generated by the pairs and were presented to the whole class. Although the pairs were
working on different questions, they were all dealing with the same set of genes. There was a lot of
overlap in the findings; however, the pairs’ reasoning and explanations varied. Vigorous peer
discussions arose when participants saw the anomalous data of others, and when they had different
explanations for the data presented. After these preliminary presentations, participants went back to their
work stations and continued their inquiry project. During this work time they evaluated the new
information and insights gained from their peers. Some participants tried to disprove their peers’ claims
to make their own claims more plausible.

Session 5- Class discussion of observation vs. inference

Participants collaborated between and within groups, as well as with the instructor. Sometimes they used
someone else’s expertise to come up with an explanation for their data. The instructor led a discussion
of observation versus inference and assumptions versus evidence.

Session 6- Building and revising models of inheritance
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As they progressed with their investigation, the prospective teachers tried to build a valid model for coat
color and pattern inheritance in cats. The pairs constantly revised their models, as they continued testing
new hypotheses.

Session 7- Final inquiry presentations to the class

During the seventh and final class session of the module, the prospective science teachers shared their
investigations with their peers via computer projection. In order to provide each pair with enough time
to present their findings and to have discussions and criticism, presentations were done in two separate
rooms. Each group presented their findings and proposed inheritance models, highlighting its features
and discussing what their model predicted for the particular traits. The presentations provided an
opportunity to discuss inheritance patterns and compare results across groups. At the end of the
presentations, the instructor took the lead to combine all findings and come up with a grand model of
inheritance for domestic cats. In this learning context, the role of the first author as an instructor was a
participant of collaborative inquiry who contributed to the discourse with his expertise.

To summarize, the key elements of collaborative inquiry in this study were experimentation in groups,
social negotiation, and explanation-building. The instructional goals of the module were to develop the
students’ conceptions of Mendelian genetics and scientific inquiry; the activity itself involved students
in collaborative inquiry and experimentation using computer simulation.

RESEARCH AND FINDINGS

The twenty-two participants in the study were all prospective biology teachers. The instructional module
engaged prospective biology teachers in an inquiry activity in which they were asked to explore
inheritance patterns in cats that required testing hypotheses and making predictions. In order to probe
participants’ understandings and perspectives about scientific inquiry, the Views of Scientific Inquiry
(VOSI) questionnaire was administered at the beginning of the course and at the end of the module.
VOSI was developed and validated by Schwartz, Lederman, & Thompson (2001). Data collected
through the VOSI and follow-up interviews provided confirmatory evidence for teachers’ initial views
of inquiry, and also of their developing understandings. To evaluate prospective teachers’
understandings of Mendelian genetics concepts, | administered pre/post instructional tests, adapted from
Simmons & Lunetta (1993). To further probe the prospective teachers' understandings about scientific
inquiry and Mendelian genetics semi-structured interviews were conducted at the end of the module.
The in-depth interviews were conducted, to also elicit views of the role of the instructor and their
intentions to teach about inquiry. Finally, the final project reports were collected as secondary data
sources. In summary, data sources included: a) pre and post-instruction questionnaires; b) semi-
structured interviews ¢) inquiry project reports and presentations.

The findings of this study will be organized around the three main research questions: What were the
prospective teachers’ perceptions of inquiry as a learner?

The interview analysis revealed that participants claimed to have had the following experiences during
the module: 1) developing critical thinking, 2) developing inquiry skills, 3) being frustrated in the
process, 4) valuing the lack of immediate answers, 5) losing self-confidence, 6) questioning their
experimental design 7) valuing the peer discussions and learning from peers.

What were the prospective teachers’ understandings of inquiry and Mendelian genetics following the
module?

Understanding of scientific inquiry: Analysis of VOSI revealed prospective science teachers developed
more informed views about scientific inquiry overall. Although scientific inquiry and nature of science
are separate constructs they overlap and interact in many ways. Pre and post VOSI analysis showed that
participants developed better understandings of multiple methods and purposes of scientific
investigations; importance of consistency between evidence and conclusions; distinction between data
and evidence, recognition of assumptions involved in formulating and conducting scientific inquiry, the
role of communication in the development and acceptance of scientific knowledge. The most
emphasized points were the social aspects of science, peer review, and worldview of scientists.
Understandings of Mendelian Genetics: Mendelian genetics pre and posttest items intended to measure
propositions in three domains, namely gamete combination (GC), transmission of inheritance (I) and
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probability (P). Some items fall into more than one domain. Genetics pretest revealed that most of the
participants did not have strong conceptual understanding of Mendelian genetics and they had very
mechanistic understanding of gamete combination and probability at the beginning of the module,
posttest results showed considerable improvement given the short time span and the focus of the module.
Participants showed some expertise in testing hypothesis after the module.

What were the prospective teachers’ views of using inquiry in their own classrooms and of the role of
the teacher?

Participants had mixed views when asked about their willingness to enact inquiry in their teaching in
the future. All of them stated some kind of general willingness to do so; yet, they also mentioned some
reservations and practical considerations about inquiry-based teaching. Both positive and negative
feelings about inquiry were expressed during the interviews; attitudes towards inquiry were mostly
associated with past learning experiences, general personality, and lack of inquiry experiences.
Participants were pleased with the classroom atmosphere and often talked about how it was very helpful
to collaborate with peers. A majority of the participants had difficulties in articulating causal claims;
they failed to cite sufficient data to support their arguments. In most cases they looked for plausibility
as a sufficient criterion for justification and paid little attention to alternative hypotheses.

CONCLUSION

The study explores hypothesis testing and explanation-building in student-centered small-group learning
environments, acknowledging various influencing factors, including participant nature, classroom
setting, course experiences, and computer software. Socially constructed processes, like negotiation and
collaboration, played a pivotal role in directing cognition and triggering individual reflection. Peer
guidance and instructor support were crucial for developing understandings about inquiry processes and
Mendelian genetics concepts, emphasizing the integrated acquisition of conceptual and procedural
knowledge. Prospective science teachers' engagement in early inquiry-based teaching experiences is
crucial for developing scientific inquiry understanding and the skills required for future teaching
practices. Interviews and questionnaires support the claim of a lack of inquiry-based experiences in
science teacher education. The investigation reveals that many prospective science teachers lack a sound
scientific background, irrespective of their major. The difficulty level of inquiry tasks should align with
learners' abilities, and the study suggests focusing on creating communities of practice that value data,
evidence, testing, and peer findings.

The National Science Education Standards emphasize the importance of students developing scientific
inquiry skills (NRC, 1996). Curriculum reform success hinges on prospective and in-service teachers
becoming part of communities that value shared experiences and knowledge construction. Engaging
prospective science teachers in inquiry-based teaching is crucial, aligning with Borko and Putnam's
(1995) idea that teacher knowledge structures are both objects and vehicles of change. Inquiry-based
teaching creates an environment for developing teaching abilities consistent with educational standards.
Technology tools, such as Catlab, can demonstrate and exercise fundamental scientific inquiry
processes. The ability to generate data, build relationships between variables, make predictions, form
hypotheses, and construct scientific models engages prospective teachers in science as inquiry. Catlab
serves not only as a context for inquiry and learning about Mendelian genetics but also as an example
for prospective science teachers to use such tools in future classrooms. The study underscores the
significance of incorporating technology to align teaching practices with the vision of educational
standards.
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ABSTRACT

Groundwater properties vary spatially and temporally with number of factors. Urbanization and
agriculture activities have a lot of impacts on the groundwater quality. The present study focuses on the
hydrochemistry of groundwater in Vijayawada of NTR district. The samples were collected from 20
bore wells during this project. The collected samples were tested for various water quality parameters
such as to assess the quality of groundwater for determining its suitability for drinking purpose. Water
samples collected from sampling points are tested for several physiochemical parameters pH, alkalinity,
electrical conductivity (EC), total hardness (TH), calcium hardness (CaH), chlorides (Cl), sulphates
(SOy), fluorides (F) and indirectly estimated parameters like total dissolved solids (TDS), magnesium
hardness (MgH), carbonates plus bicarbonates (CO, + HCOg3) by adopting standard methods and
compared with the Bureau of Indian Standards (BIS). The water quality status was identified at those
selected 20 locations of Vijayawada to know whether the ground water at those locations is suitable for
drinking or not. The results of this study will be helpful in designing an effective strategy to utilize the
ground water for various purposes such as drinking and agricultural practices in the district.

Keywords: Ground water, Bureau of Indian Standards, Wells, water quality parameters, Sampling,
Vijaywada
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OZET

Glikokortikoidler giiglii yangi giderici etkileri nedeni ile 1940’11 yillardan bugiine kadar kullanim alani
bulan bir ila¢ grubudur. Etki siirelerine gore farkli gruplara ayrilmakla birlikte biitlin grubun etki sekli
birbirinin aynisidir. Veteriner ve beseri hekimlikte 6zellikle anafilaksi tedavisinde kullanilan ilk ii¢
ilagtan birisidir. Ancak gegen yillar igerisinde glikokortikoidlerin de dliimciil anafilaktik reaksiyonlara
neden olabilecegi bildirilmistir. Bu derlemede glikokortikoid kaynakli anafilaksiler hakkinda bilgiler
verilmeye caligilmistir.

Anahtar kelimeler: Glikokortikoid, alerjik reaksiyonlar

ABSTRACT

Glucocorticoids are a group of drugs that have been used since the 1940s due to their strong anti-
inflammatory effects. Although they are divided into different groups according to their duration of
action, the effect of all groups is the same. It is one of the top three drugs used in veterinary and human
medicine, especially in the treatment of anaphylaxis. However, over the years, it has been reported that
glucocorticoids can also cause fatal anaphylactic reactions. In this review, it can be tried to give
information about glucocorticoid-induced anaphylaxis.

Key words: Glucocorticoid, allergic reaction

1.Giris

Glikokortikoid (GK)’ler hem siklooksijenaz ve hem de lipoksijenaz yolaklarmi inhibe ederek giiglii
yangi giderici etki gosteren ilag grubudur. GK’ler 1940°l1 yillardan itibaren veteriner ve beseri
hekimlikte bobrek {istli bezi yetmezligi, her tiirlii sok tedavisi, yangi ve alerjik reaksiyonlarin tedavisi,
immun sistemin baskilanmasi, ketozis, kronik yangilarin giderilmesi, bazi norolojik reaksiyonlarin
giderilmesi ve gebeligin sonlandirilmast amaci ile kullanilabilmektedir. Ancak GK’ler siklikla yangi
onleyici ve anafilaksi gibi otoimmiin reaksiyonlar1 baskilayici amagcli kullanilir. Ozellikle anafilaktik
reaksiyonlarin tedavisinde adrenalin ve antihistaminiklerle birlikte uygulanir (Yazar 2018, Tras ve
Elmas 2022). Ancak GK’lerin de anafilaktik reaksiyonlar yapabilecegi bildirilmistir. Derlemenin
devaminda GK kaynakli anafilaksiler hakkinda bilgiler verilmeye ¢aligilmistir.

2.Alerjik reaksiyonlar

Insanlarda GK kaynakli anafilaksinin ilk olarak 1974 yilinda rapor edildigi (Mendelson ve ark 1974),
yapilan alerji tarama testinde, GK kaynakli alerjilerin 7. alerjen oldugunu ve GK kaynakli alerjik
dermatit oraninin %2.9 civarinda oldugu bildirilmistir (Dooms-Goossens ve Morren 1992). Damar igi
GK tedavisi alan 213 ¢ocugun yan etki agisindan takibinde, %0.5’inde anafilaksi gelistigi bildirilmistir
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(Klein-Gitelman ve Pachman 1998). Anafilaksi gelisiminin klasik anlamda immunoglobulin E ile iligkili
olabilecegi ifade edilmekle birlikte az sayida ¢alisma bildirildigi ifade edilmistir (Butani 2002).

Sistemik GK uygulamalarina kars1 agir anafilaktik reaksiyonlar gézlenebildigi belirlenmistir. Kronik
obstriiktif akciger hastaligi olan bir hastada intravendz (IV) metilprednizolon sodyum siiksinat
uygulamasindan birka¢ saniye sonra siddetli bronkospazm gelistigi ve durumun hemen adrenalin
uygulamasi ile diizeltildigi ve klinisyenlerin hastalarda glukokortikoidlere kars1 anafilaktik reaksiyonlar
gelisebilecegini akilda tutmalar1 gerektigi belirtilmistir (Udesen ve Lindberg 2015). Aspirine karst
duyarlilig1 olan bir hastada intravendz metilprednizolon siiksinat uygulamasi sonrasinda o6liimciil
anafilaktik reaksiyon gelistigi bildirilmistir. Bu tiir anafilaksilerde astim ve aspirin intoleransinin risk
faktorii olarak goriilebilecegi ve Ozellikle siiksinat tuzuna karsi reaksiyonlar gozlenebilecegi ifade
edilmigtir. Geligen anafilaksi mekanizmasinin ise net olarak agiklanamadigi bildirilmistir (Laine-Cessac
ve ark 1990). Polene karsi mevsimsel rhinokonjunctivitis ve astimi olan bir hastaya parenteral
metilprednizolon hemisiiksinat uygulamasindan 15 dakika sonra deride kagint1 ile astim krizi gelistigi
ve hastanin adrenalin tedavisine alindig1 belirtilmistir (Escobosa ve ark 2008). Ates ve eklem agrisi olan
bir hastada, vakanin otoimmiinite kaynakli olabilecegi, tedavide sistemik metilprednizolon sodyum
stiksinat uygulamasindan 15 dakika sonra solunum gii¢liigii, oksijen satiirasyonunda diisme, deri
reaksiyonlar1 gézlendigi ve hastanin anafilaksi tedavisine alindig1 bildirilmistir (Amano ve ark 2021).
Yapilan literatiir taramalarinda metilprednizolon kaynakli oldukca fazla anafilaksi rapor edilmistir
(Doezema 1987, Kim ve Kim 2014, Ferrell 2015).

Kanser tedavisi alan bir hastada doérdiincii kiirde deksametazon uygulamasindan sonra hastada mide
bulantisi, kusma, oksiiriik, digki tutamama, belirgin hipotansiyon ve bayginlik gelistigi ifade edilmistir.
Hastanin anafilaktik durumunun diizeltildigi ve deksametazona kars1 anafilaksi veya anafilaksi benzeri
reaksiyonlar gelisebilecegi belirtilmistir (Shirahata ve ark 2009).

Atopik dermatitisli hastaya oral prednizolon uygulamasindan 30 dakika sonra anafilaktik reaksiyon
gelistigi, hastaya acilen adrenalin, antihistaminik ve sivi1 tedavisi uygulamasi yapildig bildirilmistir.
Hastada yapilan deri testinde hastanin prednizolon, prednizolon hidrojen siiksinat, prednizon ve
betametazon dihidrojen fosfata karsi alerjik tepkime gosterdigi belirlenmistir. Arastirma sonucunda
Klinisyenlerin GK’lere kars1 alerjik reaksiyonlar gelisebilecegini dikkate almalar1 gerektigi ve hastalarda
bazi semptomlarin kotiilesmesinin her zaman tedavinin basarisizligi anlamina gelmediginin anlagilmasi
gerektigi ifade edilmistir (Erdmann ve ark 2005). Astimli ve aspirine duyarliligi olan bir hastaya oral
prednizon uygulamasi sonrasinda sok gelistigi ve tedaviye alindig bildirilmistir (Polosa ve ark 1998).

Osteoartritisli bir hastaya eklem i¢i betametazon enjeksiyonu uygulamasi sonrasindan birkag dakika
sonra hastada burun kasintisi, bas donmesi, hipotansiyon, anjiyoddeme bagli nefes darligi ve yaygin
urtiker gelistigi ifade edilmistir. Hastaya adrenalin, antihistaminik ve s1vi tedavisi yapildigi belirtilmistir
(Sethi ve ark 2017). Operasyona alinan bir hastaya damar i¢i yolla betametazon sodyum fosfat
uygulamasindan 2 dakika sonra ani hipotansiyon, bronkospazm Ve eritem gelistigi, hastaya adrenalin,
stvi uygulamasi ve bronkodilator uygulamasi yapilarak durumun diizeltildigi ifade edilmistir (Hama ve
ark 2006).

Dermal alerjisi (prurigo nodularis) olan bir hastada tedavi igin deri igi triamsinolon asetat uygulamasi
sonrast anafilaksi gelistigi, anafilaksinin ise ilagta yardimc1 madde olarak bulunan
karboksimetilseliilozdan kaynaklandigi ifade edilmistir (Meyer ve ark 2015). Sag kal¢a eklemine
triamsinolon + lidokain uygulamasindan 10 dakika sonra hastada yaygn iirtiker, anjiyoodem, bulanti,
halsizlik ve kusma gozlendigi bildirilmistir. Hastanin Klinik belirtilerinin anafilaktik sok ile uyumlu
oldugu ve tedaviye alindig1 bildirilmistir. Yapilan alerji testinde karboksimetilseliiloza alerjik reaksiyon
gbzlendigi belirtilmistir (Al Hadithy ve ark 2011). Arastirma sonucu alerjik reaksiyonlarin sadece GK
kaynakli degil, ilaglarda bulunan tagit/yardimci maddelerden de kaynaklanabilecegini gostermektedir.
Atopik dermatitisli bir hastaya intralezyonel triamsinolon enjeksiyonundan yaklasik 10 dakika sonra
alerjik reaksiyon gelistigi, alerji testinde hastanin triamsinolona duyarli oldugu belirtilmistir (Son ve ark
2018). Yukarida ifade edilen triamsinolon kaynakli alerjik reaksiyonlar disinda da daha fazla alerjik
reaksiyonlar rapor edilmistir (Karsh ve Yang 2003).
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Aspirin duyarliligi olan astimli bir hastada perioperatif sistemik hidrokortizon-21-hemisiiksinat
uygulamasi sonrasi entiibasyon ve mekanik ventilasyon gerektirecek sekilde siddetli bronkospazm ile
anafilaktik sok gelistigi ve hastanin hemen tedaviye alindig bildirilmistir. Hastada yapilan deri testinde,
hastanin hidrokortizon-21-hemisiiksinata karsi alerji gelistigi ve GK alerjisinin de g6z Oniinde
bulundurulmas: gerektigi ifade edilmistir (Holz ve ark 2002). Bir astim hastasina intravendz olarak
verilen hidrokortizon sodyum siiksinat uygulamasi sonrasinda alerjik reaksiyon gelistigi, yapilan deri
testlerinde hastada hidrokortizon sodyum siiksinat, metilprednizolon sodyum siiksinat ve
metilprednizolon asetata karsi alerjik oldugu, ancak deksametazon sodyum fosfat, prednizolon ve
beklometazon dipropionat herhangi bir reaksiyon gelistirmedigi ifade edilmistir (Fulcher ve Katelaris
1991). Yapilan kaynak taramalarinda hidrokortizon kaynakli alerjik reaksiyonlar rapor edilmistir (Chen
ve ark 2023).

Eklem i¢i parametazon asetat uygulanan iki hastada anafilaktik reaksiyonlar (kasinti, tirtiker, tasikardi,
nefes darlig1) gelistigi ve hastalarin acil tedaviye alinarak iyilesme saglandigi bildirilmistir.
Mekanizmanin net olarak anlasilamamakla birlikte immunoglobulin E ile iligkili olabilecegi ifade
edilmistir (Montoro ve ark 2000).

3.Sonu¢ ve Oneriler

> Veteriner ve beseri hekimlikte GK’ler siklikla yangi onleyici ve alerjik reaksiyonlarin
giderilmesinde kullanilmaktadir.

> Bu ilaglarla tedavide de 6limciil dereceye gidebilen alerjik reaksiyonlara neden olabilecegi
akilda tutulmalidir.

> GK’lerin tiimiine birden anafilaksi gelismedigi, farkl tiirlerinin alerjik hastalarda testler ile
belirlenerek kullanilabilecegi anlasilmaktadir.

> GK kaynakli alerjilerin sadece etken maddelerden degil, ticari iiriinlerde bulunan tasit/yardimci
maddelerden de kaynaklanabilecegi bilinmelidir.

> GK kaynakl anafilaksilerin tedavisinde ise adrenalin, antihistaminik ve sivi tedavisi uygulamasi
yapilmalidir.

> Yapilan kaynak taramalarinda veteriner sahada GK kaynakli alerjik reaksiyon raporuna
erisilememistir. Ancak beseri hekimlikte bildirilen GK kaynakli anafilaksilerin veteriner hekimlik
alaninda da gozlenebilecegi veteriner hekimlerce dikkate alinmalidir.
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OZET

Levamizol, imidatiyazol tiirevi bir ila¢ antelmentik ilagtir. Ila¢ 6zellikle kalp, akciger ve mide—barsak
kurtlarma kars1 antelmentik amacl kullanilir. ilacin kullaniminda hedef tiir olarak sigir, koyun, hindi,
ordek ve tavuk tammlanmistir. Siit hayvanlari, at ve yumurtaci kanatlilarda kullanilmaz. flacin
antelmentik etkisi disinda immiin sistemi uyarici etkisi bulundugu igin hayvan ve insanlarda
papillomatosis tedavisinde kullanilabilmektedir. Bu derlemede levamizoliin papillomatosis tedavisinde
kullanim1 hakkinda bilgiler verilmeye ¢aligilmistir.

Anahtar kelimeler: Levamizol, papillomatosis

ABSTRACT

Levamisole is an imidathiazole derivative anthelmintic drug. The drug is used especially for
anthelmintic purposes against heart, lung and gastrointestinal worms. Cattle, sheep, turkey, duck and
chicken have been defined as target species for the use of the drug. It is not used in dairy animals, horses
and laying poultry. Since the drug has an immunstimulating effect in addition to its anthelmintic effect,
it can be used in the treatment of papillomatosis in animals and humans. In this review, it can be tried
to give information about the use of levamisole in the treatment of papillomatosis.

Keywords: Levamisole, papillomatosis

1.Giris

Imidatiyazol tiirevi bir ilag olan levamizol hayvanlarda Strongyloides tiirleri disinda kalan kalp, akciger
ve mide-barsak kurtlarina kars1 antelmentik amach kullanilir. Levamizolun kullanimi veteriner sahada
sigir, koyun, hindi, 6rdek ve tavukta onaylanmistir. Sagaltim giivenliginin 4—12 civarinda oldugu ifade
edilmigtir. Stit hayvanlari, at ve yumurtaci kanathlarda kullanimi 6nerilmez. 20 mg/kg dozda atlarda
oliime neden olabilmektedir. Levamizol sigirlarda 3.5-8 mg/kg subkutan (SC) veya 7.5 mg/kg oral (PO)
ve koyunlarda 7.5 mg/kg (PO) dozunda kullanilir. ilacin veteriner sahada tek basia ve triklabendazol
veya oksiklozanid ile birlikte kombine preparatlari bulunmaktadir. Tlacin antelmentik etkisi disinda
immiin sistemi uyarici etkisi de bulunmaktadir. Levamizol T-lenfositler ve fagositlerin etkinligini
artirabilmektedir. Bu amag igin ilag kiiciik dozlarda sik araliklarla uygulanir. Ilag kiiciik dozlarda iic
giin ara ile 3 kez uygulanir. flacin yiiksek dozlarda ise immiin sistemi baski altina alabilecegi ifade
edilmistir. [lag immun sistemi uyarmak i¢in kullanilmas: diisiiniildiigiinde, veteriner hekimlerce etiket
dis1 kullanim yapilabilmektedir (Yazar 2018, Yazar 2022). Bu bildirinin devaminda levamizolun
papillomatosis tedavisinde kullanimi hakkinda bilgiler verilmeye c¢aligilacaktir.
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2.Tedavide kullanim

Papillomaviriisler, ¢ogunlukla memeliler ve kuslar olmak {izere yiiksek omurgalilarda bulunur.
Canlilarda kutanéz ve mukozal tiimorlere neden olurlar (Salib ve Farghali 2011). Sigirlarda
papillomatosis tedavisinde levamizol kullaniminin ucuz ve giivenli bir secenek oldugu ifade edilmistir
(Cihan ve ark 2004). Papillomatosis sigirlarda meme derisinde siklikla goriiliir. Meme papillomatisi
bulunan 8 inege bir hafta ara ile 5 mg/kg dozunda intramuskiiler (IM) yolla levamizol uygulandiginda,
yan etki gozlenmedigi ve 4 inekte iyilesme go6zlendigi bildirilmistir (Paksoy ve ark 2015).
Papillomatosisi bulunan sigirlarda Tarantula cubensis alkolik ekstrakti ile levamizolun etkinliginin
arastirildign ¢alismada, levamizolun 2.5 mg/kg (SC) dozunda iki giin uygulandiktan sonra bes hafta
boyunca bes giin ara ile uygulama yapildigi, hastalarin tamamina yakinin iyilestigi ve papillomatisis
tedavisinde levamizolun Tarantula cubensis alkolik ekstraktindan daha etkili oldugu ifade edilmistir
(Cam ve ark 2007). Agizlari, meme uglari ve viicudunun bazi kisimlarinda papillomatosis gbzlenen 12
sigirin dokuzuna lityum antimon tiyomalat (15 mL, IM, 2 giin ara ile alt1 sefer) tedavisi uygulamasi
sonrasinda 5'inin tamamen iyilestigi, birinin otohemoterapi ile tedavi edildigi, iyilesmeyen 6 hastaya ise
lityum antimon tiyomalat + levamizol (2.5 mg/kg, SC, 1, 3, 5, 7, 9 ve 16. giinler) uygulandig1 ve 5
hastanin iyilestigi, kombinasyonun tedavide oldukga etkili oldugu ifade edilmistir (Bhat ve ark 2020).

Papillomatosisli kegilere levamizol (5 mg/kg, IM), Tarantula cubensis ekstrakti (4 mL, SC) ve levamizol
(5 mg/kg, IM) + Tarantula cubensis ekstraktt (4 mL, SC) iki hafta ara ile iki sefer uygulanmasi
sonrasinda iyilesme oranlarinin, tek uygulama gruplarinda %40 ve kombine grupta ise %60 civarinda
oldugu ifade edilmistir. Arastirma sonucunda kombine uygulanan grubun daha etkili oldugu
bildirilmigtir (Yildirim ve ark 2022). Ancak kegcilerin hedef tiir olmadig1 ve duyarlhiliklarinin fazla
oldugu dikkate alinmalidir (Yazar 2018). Veteriner hekimlerce Kkar-zarar orani dikkate alinarak
kullanilmalidir.

Papillomatosisi bulunan kopeklerin tedavisinde levamizol ve otovaksinasyon yapilabilecegi
belirtilmistir (Altan ve ark 2013). Oral papillomatisisi bulunan 6 kopege oral yolla levamizol 2 mg/kg +
azitromisin 10 mg/kg (giinde bir sefer (SID), 10 giin) uygulamasi sonrasinda 2 hastada iyilesme
gbzlenirken, 4 hayvanda iyilesme gozlenmedigi ve basarinin %33 diizeyinde oldugu belirtilmistir
(Tekelioglu ve ark 2017). Oral papillomatosisi bulunan 2 képege 5 mg/kg (PO, SID) birer giin ara ile 3
defa 2 hafta levamizol uygulamasi sonrasinda iyilesme gozlenmedigi ve hastalarin kemoterapiye
alindig1 bildirilmistir (Arikan ve ark 1993).

Insanlarda Human papilloma viriis kaynakli papillomatosis yiiksek onkojenik viral etkenler arasinda
tanimlanir. Lezyonlar genital bolgede gozlenir. Levamizol, tedavide immiinoterapi segenekleri arasinda
tanimlanmaktadir (Piringgi ve ark 2016). Deri sigillerinin tedavisinde 4-5 ay boyunca 2 haftada bir 3
giin boyunca 2.5-5 mg/kg/giin dozunda levamizol kullanildiginda tedavi oranimin yaklagik %60
civarinda oldugu belirtilmistir (Thappa ve Chiramel 2016). Cerrahi miidahale sonrasinda niiks eden
mesane papillomlu 10 hastaya, bir y1l boyunca haftalik 300 mg dozda levamizol uygulamasi ile niiks
araliklarmin uzadigi ve dort hastada ise niiks gozlenmedigi bildirilmistir (Romics ve ark 1985).
Levamizol kullaniminda yan etki olarak dokiintii, bulanti, karin kramplari, tat degisikligi, alopesi,
artralji, grip benzeri belirtiler ve nadiren miyopati ile lI6koensefalopati gézlenebilecegi ifade edilmistir
(Gupta 2016, Thappa ve Chiramel 2016).

3.Sonuc ve Oneriler

> Levamizol antelmentik etkili antiparaziter bir ilagtir.

> flag 6zellikle yuvarlak kurtlara kars1 kullanilmaktadir.

> Hedef tiir olarak sigir, koyun, hindi, 6rdek ve tavuk olarak tanimlanmustir.

> [lacin terapétik indeksi nispeten dardir.

> Immunstimulatér etkisi oldugu igin hayvanlar ve insanlarda papillomatosis tedavisinde

kullanilabilmektedir.
> Hayvanlarda tedavide basar1 oran1 ve dozaj rejimleri ise degisiklik gostermektedir.

> Sigirlarda papillomatosis tedavisinde alternatif bir ilag olarak diisiiniilebilir.
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> Diger hayvan tiirlerinde ilk se¢enek yerine farkli uygulamalar diisiiniilebilir.
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ABSTRACT

Despite being an important agricultural country, Kosovo performs well below its potential in the
agricultural sector..In fact, Kosovo's import of agricultural products exceeds its exports, and this gap is
increasing year by year. This study evaluates the agricultural situation in Kosovo, emphasizing its
agricultural potential and examining the policies it has implemented in different periods since gaining
de facto independence. In this study, also the reasons for the inability to derive the desired benefits from
agricultural production in Kosovo are explored, and it underlines the need to increase foreign direct
investment in agriculture and promote agricultural exports to overcome these issues. In this context, an
analysis of how Kosovo can achieve these goals is provided. In the conclusion of the study, it is pointed
out that the most significant issue in Kosovo's agriculture is the fragmented structure of agricultural
lands. It is suggested that the Kosovo government could make significant progress through the
acquisition and consolidation of small family farms, making them ready for production, and
subsequently privatizing them.

Key Words: Agriculture Sector, Economic Development, Export

1.Introduction

Despite being a socialist country, Yugoslavia had significant economic disparities among its constituent
regions, and among these regions Kosovo was the least developed region. As a result, Kosovo was
unable to accumulate sufficient capital until the dissolution of Yugoslavia, and consequently, it couldn't
make significant progress in the industrial, agricultural, and service sectors.

After Kosovo achieved de facto independence in 1999, it was able to adopt its own economic policies.
However, due to the war with Serbia, Kosovo faced significant economic challenges until 2003 and
relied on external aid and remittances.

Over time, as external aid diminished, Kosovo's economy deteriorated. While Kosovo's economy
periodically recovered after the official declaration of independence in 2008, Kosovo needs to establish
a sustainable long-term development policy. In this regard, this study focuses on the agricultural sector,
which is considered a significant opportunity for Kosovo's long-term economic growth. Indeed,
Kosovo's climate and terrain are highly suitable for the production of high-value agricultural products
(Beilock, 2005).

The study highlights that more than half of Kosovo's population resides in rural areas, emphasizing the
agricultural potential of the country's fertile land. In this regard, the first section of the study examines
the current state of agriculture in Kosovo, in here it was revealed that the share of agriculture in Kosovo's
GDP is far below its potential, and the country agricultural products imports significantly more than it
exports.

The subsequent part of the study delves into the reasons behind Kosovo's underperformance in
agriculture. It is emphasized that the most important issue in Kosovo's agriculture is the fragmented
structure of agricultural land, which is a prominent factor hindering efficient planning and production
in the sector.
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The study then examines the agricultural policies that Kosovo has implemented since gaining de facto
independence, categorizing them into three periods: 1999-2007, 2007-2013, and 2013-2022. It revealed
that in the early years of de facto independence, Kosovo pursued an agriculture policy reliant on external
aid, which did not yield the desired benefits. In the second period, it mentioned that Kosovo attempted
to align its agricultural policies with European Union (EU) agricultural standards. In the third period, it
stated that Kosovo continued to work towards EU agricultural alignment, with a focus on improving
agricultural financing compared to the second period.

In the third section of the study, it underscores the insufficient capital accumulation in Kosovo and
emphasizes that capital accumulation can lead to increased productivity in agriculture. To achieve this,
the study suggests that foreign direct investments in agriculture could be effective in accumulating
capital. Additionally, it mentions that foreign direct investments in agriculture could enhance technology
transfer, thereby increasing the use of technology in farming. The study also highlights the importance
of exports in accumulating capital in agriculture, and it evaluates Kosovo's export potential.

In the conclusion, the study recommends that for long-term significant developments in agriculture, the
Kosovo government should acquire and consolidate fragmented agricultural lands and subsequently
privatize these merged agricultural areas.

2.Agriculture in Kosovo

Kosovo can be described as an important agricultural country. Approximately 52% of Kosovo's territory,
which amounts to a total area of 577,000 hectares, is designated for agriculture. Within this area, 31%
is pastureland, while the remaining 69% is arable land. Additionally, around 55% of Kosovo's
population resides in rural areas (Osmani, Gorton, & White, 2013). Given these circumstances and the
fact that Kosovo's land is highly fertile for agricultural products, it is evident that Kosovo holds
significant agricultural potential.

However, Kosovo's agriculture faces significant structural challenges. The most prominent issue is the
fragmentation of agricultural land in Kosovo. In 2018, the Agricultural Household Survey conducted by
the Kosovo Statistical Agency revealed that 74% of land is managed by small-scale enterprises with less
than 2 hectares of land. Conversely, enterprises with more than 10 hectares of agricultural land account
for only 1.7% (Kostov & Davidova, 2023). As a result, Kosovo has a substantial number of part-time
agricultural workers. This signifies that a significant portion of agricultural activities in Kosovo are
conducted by family enterprises, and a coordinated agricultural policy is challenging to implement
(Beilock, 2005).

Looking at other significant issues in Kosovo's agriculture, it's noteworthy that there's a lack of advanced
agricultural technologies and low labor productivity. Furthermore, the connection between Kosovo's
agriculture and foreign markets is weak due to inadequate planning in the sector.

As a result of these issues, the added value of agriculture within Kosovo's GDP has shown a decreasing
trend over the years. In figure 1, the added value of agriculture, forestry, and fishing within Kosovo's
GDP is displayed.
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Figure 1: Agriculture, forestry, and fishing, value added (% of GDP)
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Source: (The World Bank, 2023)

According to figure 1, in 2008, the Agriculture, forestry, and fishing value added in GDP was 11.3%.
However, by 2018, this ratio had decreased to 6.5%. From that point onwards, this ratio experienced a
slight recovery, reaching 7.4% in 2022. The decrease in Agriculture, forestry, and fishing value added
in GDP does not necessarily imply a decrease in income generated from agriculture. Instead, it suggests
that agriculture has benefited less than the average GDP growth. In this sense, despite its significant
potential, Kosovo's agriculture has not fully capitalized on the GDP increase. However, income from
agricultural products has increased over the years, as not to the desired extent. Figure 2 shows the
production values of agricultural products in Kosovo.

Figure 2: The Production Value of Agriculture In Kosovo (Million €)
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Source: (Kosovo Agency of Statistics, 2023)

According to figure 2, Kosovo has been able to increase its income from agriculture, although not to the
desired extent. In 2006, the production value of Kosovo's agricultural products was 541 million euros,
which increased to 607 million euros in 2011 and reached 800 million euros in 2013. However, after
2013, this figure began to decrease, falling to 622 million euros in 2014. Furthermore, this figure was
859 million euros in 2022. Therefore, it can be said that in Kosovo, income from agricultural production
has increased in the medium term, but this increase is not in a stable trend.
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To better understand that Kosovo has not fully benefited from agriculture, it would be useful to look at
the export and import figures of agricultural products in Kosovo. Figure 3 illustrates Kosovo's export
and import figures of agricultural products between 2008 and 2021.

Figure 3: Exports and Imports of Agricultural Products in Kosovo (Million €)
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Source: (Republic of Kosovo Ministry of Agriculture Forestry and Rural Development, 2016 and
2022)

As can be seen from Figure 3, Kosovo's agricultural imports significantly exceed its agricultural exports.
Additionally, the gap between the export and import figures of agricultural products has been increasing
year by year. For example, in 2008, Kosovo exported agricultural products worth 20.76 million euros
while importing agricultural products worth 473 million euros in the same year. Agricultural product
exports reached 41.68 million euros in 2015, but imports rose to 628 million euros. By the year 2021,
Kosovo's agricultural product exports were 92 million euros, while imports amounted to 965 million
euros.

Considering that Kosovo is such an important agricultural country, it is striking how low agricultural
exports are. As mentioned earlier, one of the most significant reasons for this situation is the
fragmentation of agricultural lands. In an effort to address this issue, agricultural enterprises in Kosovo
have expanded their activities. In this regard, more institutionalized agricultural businesses have been
established, and the number of workers in these businesses has increased. However, Kosovo still falls
significantly below the desired performance level.
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Figure 4: Number of People Employed in Agricultural Enterprises in Kosovo
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Indeed, the number of people employed in agricultural enterprises in Kosovo increased from 6,046 in
2011 to 8,790 in 2015 and further to 17,260 in 2021. However, considering that a significant portion of
the population lives in rural areas, it becomes evident that the number of those employed in family
enterprises is much larger.

At this point, it would be useful to examine other reasons for the insufficient increase in agricultural
production in Kosovo. Here, rising costs also stand out. In fact, the ineffective use of technology in
agriculture increases production costs. Figure 5 illustrates the costs of agricultural products in Kosovo.

Figure 5: Agriculture Costs in Kosovo
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As Figure 5 shows, agricultural investment costs for are consistently rising, thus preventing a significant
increase in production. Moreover, the selling price that would boost supply is not increasing at the same
rate.

3.Kosovo's Agricultural Policy

Kosovo's agricultural policies implemented after its de facto independence can be divided into three
periods. The first period covers the years from 1999 to 2007. The second period spans from 2007 to
2013. The third period encompasses the agricultural policy implemented from 2013 to the present day
(Daci-Zejnullahi, 2016).

After 1999, agricultural policies in Kosovo were generally financed through external aid. During this
period, the United Nations led efforts to promote agricultural and rural improvement, but it cannot be
characterized as a comprehensive agricultural development program. Indeed, after 2003, as external aid
diminished, agriculture declined further (Lingard, 2003).

The second phase of Kosovo's agriculture began with the "Plan for Agriculture and Rural Development
2007-13" program adopted in 2007. This program prioritized direct support for agriculture and aimed
to align agricultural policies with the European Union. The primary focus of this period was to increase
productivity from agricultural land and aimed to do so by providing direct payments to farmers. Policies
were also formulated to improve trade networks for farmers. Additionally, there were efforts to enhance
irrigation systems. Technical and managerial training was provided to farmers during this period.

Although the basic structure of the plan remained unchanged, it was updated in 2019 and renamed as
the "National Agriculture and Rural Development Plan (ARDP) 2009-13." In this updated plan, the main
goal was to promote the private sector in agriculture. To achieve this, incentives were aimed at reducing
income inequality between rural and urban areas. As part of ARDP 2009-13, a financial plan was
developed to provide €200 million in support to agriculture within five years. This program also
introduced significant measures to align Kosovo with EU agriculture standards and developed
corresponding plans (Ministry of Agriculture, Forestry and Rural Development, 2009).

Despite these policies, the expected results were not achieved. For instance, in 2007, the production
value of agricultural products was €536 million, and by 2012, it had only increased to €584 million. The
plan showed relatively more success only in its final year when, in 2013, the value of agricultural
products reached €800 million.

The third phase of Kosovo's agriculture began with the approval of the "Plan for Agriculture and Rural
Development 2014-2020." It was outlined six priorities in this plan. These priorities are (Miftari, Hoxha,
& Ekrem, 2014):

o Facilitating knowledge transfer in agricultural innovation.
o Increasing competitiveness in agriculture.

o Organizing the food supply chain in agriculture.

o Sustaining agriculture without harming the environment.
o Increasing production without harming the climate.

o Reducing poverty in rural areas.

In line with this plan, the goal was to take steps towards producing high-quality products in adherence
to EU agricultural standards. Furthermore, preserving the climate for a continuous food supply was
prioritized. Increasing competition to ensure production sustainability was another key focus.
Additionally, protecting the environment was made a priority to promote sustainable production.

The most significant difference in the plan made during this period compared to the previous one is that
the issue of alignment with EU agriculture has come to the forefront. In this period, there have also been
increases in direct payments made by the government for agriculture and the provided credits compared
to the previous period. Table 1 shows the values of direct support and credits in agriculture from 2012
to 2021 in million Euros.
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Table 1: Direct Support and Credits in Agriculture (Million €)

Direct Support Credit
2012 8,2 57,2
2013 12 60,2
2014 15,2 67,6
2015 214 81,1
2016 26,1 81,4
2017 27 91,3
2018 29,6 91,3
2019 30,6 115,3
2020 69,4 83,2
2021 28,9 98,9

Source: (Republic of Kosovo Ministry of Agriculture Forestry and Rural Development, 2016 and
2022)

According to this, it can be said that the amount of direct support provided by the Kosovo government
for agriculture, although not consistently, has increased over the years, but the support amount is still
relatively low. In 2012, the amount of support provided for agriculture was 8.2 million euros, and this
figure increased to 21.4 million euros in 2015 and 30.6 million euros in 2019. In 2020, the increased
food crisis in Europe due to the COVID-19 pandemic was seen as an opportunity for export growth, and
the support amount was increased to 69.4 million euros. However, this support did not remain at the
same level in 2021, and direct support for agriculture amounting to 28.9 million euros.

As for agricultural loans, the figures are considerably higher than direct support. In 2012, the amount of
loans provided for the agricultural sector was 57.2 million euros, and this figure increased to 81.1 million
euros in 2015 and 115.3 million euros in 2019. By 2021, the agricultural sector received loans amounting
to 98.9 million euros.

In conclusion, when looking at the agricultural policies implemented in Kosovo after its independence,
it is observed that alignment with the European Union has been considered, especially after 2007. Plans
have been made accordingly. However, it is also noticeable that the budget required to meet these
standards has not been allocated.

4.0Opportunities for Kosovo Agriculture

The main problems of Kosovo's economy are insufficient capital accumulation, insufficient high
technology and insufficient institutionalization. The solution to these problems is considered to be
foreign direct investment and exports. FDI and exports not only enable capital accumulation but also
increase production and, through externalities, enable the development of the economy as a whole.

4.1. Foreign Direct Investment in Agriculture Sector

The main problems in the Kosovo economy are also observed in the agricultural sector. Technology
usage in Kosovo agriculture is quite limited, and most agricultural enterprises are small family
businesses. Therefore, an increase in foreign direct investments in Kosovo's agriculture is expected to
lead to the widespread use of agricultural technology and the initiation of larger-scale agricultural
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activities. Indeed, numerous studies show that foreign direct investments in agriculture increase
agricultural production.

Wimberley (1991) conducted a study using data from transition countries in Central Europe and found
that foreign direct investments not only increased capital accumulation in agriculture but also brought
technology transfer and effective management to the region. Conversely, Norton, Ortiz, & Pardey (1992)
tested the impact of foreign aid on agriculture in 98 underdeveloped countries during the period from
1970 to 1985. Their study showed that foreign aid led to a decrease in agricultural production.

Kherallah, Beghin, Peterson, & Ruppel (1994) examined data from 56 developing countries between
1974 and 1990. Their study concluded that foreign aid was meaningful and effective in promoting
agricultural growth. According to their findings, a 1% increase in foreign aid led to a 0.75% increase in
the agricultural sector of developing countries.

In a study conducted in 2001, Jenkins & Scanlan demonstrated that foreign direct investments and
foreign aid are effective in reducing poverty and ensuring food security in the agricultural sector. A
similar conclusion was reached by Dhahri & Omri in their study in 2020.

Furtan & Holzman (2004) conducted empirical analysis to measure the impact of foreign direct
investments on Canadian agriculture. Their study concluded that foreign direct investments increased
both agricultural production and commercial activities in Canada.

In a study conducted in Tanzania in 2007, Msuya found that foreign direct investments were most
effective in the agricultural sector, especially in improving the efficiency of small agricultural
businesses. Tondl & Fornero (2010) analyzed the efficiency of foreign direct investments in different
sectors in Latin American countries and found that foreign direct investments had the most significant
impact on increasing productivity in agriculture.

Dhungana & Ghimire (2013) conducted a study for India and found that foreign direct investments in
agriculture increased job opportunities, institutionalization, and trade in agriculture. Another study
conducted in Nigeria by Edeh, Eze, & Ugwuanyi in 2020 covering the years 1981 to 2017 also found
that foreign direct investments significantly increased agricultural output.

In summary, a significant number of studies examining the relationship between foreign direct
investments and the agricultural sector demonstrates a positive connection between these two factors.
However, it is essential to focus on foreign direct investments in the agricultural sector when
investigating the relationship between foreign direct investments and increased production, as an
increase in foreign direct investments in non-agricultural sectors can adversely affect agriculture by
encouraging urban migration.

At this point, it can be said that for the improvement of agriculture in Kosovo, Kosovo should prioritize
foreign direct investments in agriculture. An increase in foreign direct investments in Kosovo's
agriculture can help overcome the issue of fragmented agricultural land, as it may involve the purchase
and consolidation of divided agricultural lands to facilitate larger-scale agricultural activities. In such a
scenario, the use of technology in agriculture increases, costs decrease, production rises, and better
planning may be achieved. In this regard, Kosova's government encouraging investors, especially from
European Union countries, to invest in Kosovo's agriculture will enhance the country's agricultural
production.

4.2. Export in Agriculture Sector

In most developed countries, there is an increasing demand for agricultural products. The reason for this
increase is not only the growing population but also the rise in income in these countries. Additionally,
the shift of production to other sectors in developed countries leads to a decrease in agricultural
production in these countries. Therefore, an increase in agricultural imports in these countries is
expected in the coming years. Moreover, according to recent data, it is predicted that the global
population will significantly increase by 2050 (Gashi, 2019).

This trend provides an advantage for countries with suitable agricultural land. Indeed, the increasing
demand is expected to lead to an increase in the export of agricultural products for these countries (Van
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den Ban, 1999). In this context, it can be said that Kosovo has the potential to become a significant
agricultural exporting country due to its fertile land and proximity to developed European countries.

However, Kosovo is far from the desired level in agricultural exports. The most significant reason for
this is the weakness of market networks. Despite having a relatively low-cost advantage in production,
Kosovo stay behind other low-cost advantage countries such as North Macedonia and Serbia in
exporting agricultural products to developed countries (European Agency for Reconstruction, 2005).

Therefore, Kosovo cannot significantly export agricultural products to EU countries. Nevertheless,
when we look at Kosovo's agricultural export partners in 2021, the presence of EU countries is also
noticeable. Kosovo's partners in agricultural product exports in 2021 are depicted in Figure 6.

Figure 6: Kosovo's Agricultural Product Export Partners (2021)
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According to Figure 6, Kosovo's most significant export partner is Albania. In 2021, Kosovo exported
28.56% of its total agricultural products to Albania. This is followed by Macedonia at 13.44% and Serbia
at 10%. Exports to EU countries make up 34% of the total agricultural exports. In this sense, Kosovo
exported a total of 31.49 billion euros worth of agricultural products to EU countries in 2021. Therefore,
the low figure is noteworthy.

Indeed, Kosovo's agricultural exports are low and mainly directed towards neighboring countries. As
previously mentioned, access to markets is quite limited. Nevertheless, Kosovo is making efforts to
export agricultural products. In fact, after gaining independence in 2008, Kosovo increased its
diplomatic relations with the European Union, leading to increased trade. By 2015, Kosovo had signed
a Free Trade Agreement with the EU. In addition, since 2013, Kosovo has been striving to develop
policies in line with EU agriculture in its agricultural policies.

In conclusion, despite being an agricultural country, Kosovo's agricultural product imports far exceed
its exports. To increase the export of its agricultural products, Kosovo needs to enter the market with
government support.

5.Conclusion

Although Kosovo has the potential to be an important agricultural country, it struggles to achieve the
desired productivity in agriculture due to fragmented land, inadequate planning, rising costs, and
ineffective use of technology. Therefore, in this study, the reasons for this situation were investigated,
and the policies put forward by the Kosovo government to overcome these problems were examined.
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After analyzing the agricultural situation in Kosovo and government policies, solutions for the
development of the agricultural sector in Kosovo are presented.

According to this, the Kosovo government needs to develop foreign policies that will increase foreign
direct investments in agriculture sector and thus will facilitate the wider use of technology in Kosovo's
agriculture. In addition, incentives for companies engaged in agricultural activities need to be increased
to prevent cost increases.

Taking into consideration that the fundamental problem of Kosovo agriculture is the fragmentation of
agricultural lands, it has been suggested that one of the most important policies for Kosovo agriculture
is for the government to purchase and consolidate these fragmented agricultural lands, subsequently
privatizing them as larger-scale agricultural plots. Furthermore, consolidating agricultural lands and
practicing agriculture on a larger scale can not only increase production but also make agricultural
planning more effective.

Finally, it should be emphasized that agriculture is crucial for Kosovo to achieve sustainable
development in the long term. However, for this sustainable development to be permanent, the growth
of the agricultural sector alone is not sufficient. The agricultural sector will become significant only if
the industrial and service sectors also develop.

Sources

Beilock, R. (2005). Rethinking agriculture and rural development in Kosovo. South-Eastern Europe
journal of economics, 3(2), p. 221-248.

Beluhova-Uzunova, R., & Lubeniqui , G. (2019). Agricultural competitiveness: the case of Kosovo.
Agricultural Sciences/Agrarni Naukl, 11(26), p. 35-40.

Daci-Zejnullahi, E. (2016). Impact of Agricultural Policy in Development of Agriculture Sector Within
the Period of 1999-2015 in Kosovo. European Journal of Multidisciplinary Studies, 1(4), p. 10-16.

Dhahri, S., & Omri, A. (2020). Foreign capital towards SDGs 1 & 2—ending poverty and hunger: the
role of agricultural production. Struct Chang Econ Dyn(53), p. 208-221.

Dhungana, B., & Ghimire, R. (2013). The Role of FDI on Agriculture Sector in India. Conference
Paper: Foreign Direct Investment in India's Retail Sector: Issues and Options. Gorakhpur.

Edeh, C., Eze, C., & Ugwuanyi, S. (2020). Impact of foreign direct investment on the agricultural sector
in Nigeria (1981-2017). African development review, 34(4), p. 551-564.

European Agency for Reconstruction. (2005). Promoting sustainable local employment and rural
development opportunities in Kosovo: A role for Agricultural Co-operatives. Employment Regeneration
Programme Working Paper No.1.

Furtan, W., & Holzman, J. (2004). The Effect of FDI on Agriculture and Food Trade: An Empirical
Analysis 1987-2001. Agriculture Division(No. 1391-2016-117071).

Gashi, A. (2019). The role of investment in the field of agriculture in Kosovo. Knowledge International
Journal, 31(5), p. 1459-1462.

Jenkins, J., & Scanlan, S. (2001). Food security in less developed countries, 1970 to 1990. American
sociological review, p. 718-744.

Kherallah, M., Beghin, J., Peterson, E., & Ruppel, F. (1994). Impacts of official development assistance
on agricultural growth, savings and agricultural imports. Agricultural Economics, 11(2-3), p. 99-110.

Kosovo Agency of Statistics. (2023). Llogarité Ekonomike pér Bujgési - vierat me ¢mime konstante,
milion euro, 2005-2022. Retrived on October 7, 2023 from https://askdata.rks-
gov.net/pxweb/sq/ASKdata/ASKdata__ Agriculture_ Economic%20Accounts%20for%20Agriculture/
eaa03a.px/

Kostov, P., & Davidova, S. (2023). Smallholders Are Not the Same: Under the Hood of Kosovo
Agriculture. Land, 12(1).

March 16-18, 2024 86



8th International
ICONTECH CONGRESS
on Innovative Surveys in Positive Sciences

PROCEEDINGS BOOK

Lingard, J. (2003). A Comparative Advantage Analysis of Kosovan Agriculture. Post-Communist
Economies, 15(3), p. 417-434.

Miftari, 1., Hoxha, B., & Ekrem, G. (2014). Kosovo: Agricultural Policy Brief (CAPB). Agricultural
Policy Forum.

Ministry of Agriculture, Forestry and Rural Development . (2009). Agriculture and Rural Development
Plan 2009-13. Prishtina.

Msuya, E. (2007). The Impact of Foreign Direct Investment on Agricultural Productivity and Poverty
Reduction in Tanzania. MPRA Paper(NO:3671).

Norton, G., Ortiz, J., & Pardey, P. (1992). The impact of foreign assistance on agricultural growth.
Economic Development and Cultural Change, 40(4), p. 775-786.

Osmani, F., Gorton, M., & White, J. (2013). Agricultural households, poverty and the rural labour
market in Kosovo. Post-Communist Economies, 25(2), p. 241-252.

Republic of Kosovo Ministry of Agriculture Forestry and Rural Development. (2016). Raporti i Gjelbér
i Kosovés 2016. Prishtina. Retrived on October 10, 2023 from https:.//www.mbpzhr-
ks.net/repository/docs/Raporti_i_Gjelbe776rt_2016_Shqip_Final.pdf

Republic of Kosovo Ministry of Agriculture Forestry and Rural Development. (2022). Raporti i Gjelbér
i Kosovés 2022. Prishtina. Retrived on October 8, 2023 from https://www.mbpzhr-
ks.net/repository/docs/Raporti_i_Gjelber_20221.pdf

The World Bank. (2023). Agriculture, forestry, and fishing, value added (% of GDP) - Kosovo. Retrived
on October 10, 2023 from https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS?locations=XK

Tondl, G., & Fornero, J. (2010). Sectoral productivity and spillover effects of FDI in Latin America.
FIW Working Paper(53).

Van den Ban, A. (1999). Agricultural development; Opportunities and threats for farmers and
implications for extension organisations. The Journal of agricultural education and Extension, 6(3), p.
145-156.

Wimberley, D. (1991). Transnational corporate investment and food the third world: A cross-national
analysis 1. Rural sociology, 56(3), p. 406-431.

March 16-18, 2024 87



8th International
ICONTECH CONGRESS
on Innovative Surveys in Positive Sciences

PROCEEDINGS BOOK

YANGIN VE PATLAMA OLAYLARI SONRASINDA BELEDIYE ITFAIYESININ GENEL
HAREKET TARZLARI

GENERAL METHODS OF ACTION OF THE MUNICIPAL FIRE DEPARTMENT AFTER
FIRE AND EXPLOSION INCIDENTS

Dr. Gokhan KARAYUNLU
ORCID No: 0009-0000-8886-9859
Mersin Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, Siyaset Bilimi ve Kamu Yonetimi
Ogretim Gorevlisi Murat ERCAN
ORCID No: 0009-0007-0824-3524

Canlari Karatekin Universitesi, Sosyal Bilimler Meslek Yiiksek Okulu, Miilkiyet Koruma ve Giivenlik
Boliimii

OZET

Diinya da dogal nedenlerle, insan, petrokimya veya niikleer kaynakli olarak meydana gelebilen yangin
ve patlama olaylari; insanlarin 6lmesine neden olan, dogaya ve tesislere ciddi zararlar verebilen, iilkeleri
iktisadi olarak zorlayabilecek, miidahale edilebilmesi i¢in 6zel uzmanlik isteyen olaylardir. Her iki olay
meydana geldikten sonra, genel kolluk birimi polis veya askerle birlikte, belediyelerin itfaiye teskilatlart
da aktif olarak siirece dahil olmaktadir. Tiirkiye’de yillar icerisinde ka¢ tane yangin olayinin meydana
geldigi veya kag kisinin 61diigli, kac tane patlama olayinda itfaiye gorevlilerinin de miidahale ettigine
iliskin net sayisal veriler bulunmamaktadir. Diinya iizerinde 70 iilkenin dahil oldugu ancak Tiirkiye nin
yer almadig1 CTIF, her yil diizenli olarak yangin istatistiklerini yaymlamaktadir. Calismanin amaci;
belediye itfaiye personelinin, konusunda egitim almis ve uzmanlagsmis kisiler arasindan istihdam
edilmesinin yangin ve patlama olaylarinda, insanlar1 kurtarma operasyonlarinda ne derece onemli
oldugu incelenmektedir. Yangin ve patlama olaylarina iligkin evrenimiz; Biiyliksehir, il 6zel idaresi, ilge
belediyeleri itfaiyelerinin istatistikleri, polis ve jandarma istatistikleri, Afad verileridir. Caligmada
kanunlar, tiiziikkler, yonetmelikler, istatistiki veriler, konuya iliskin uluslararasi ve ulusal yazili eserler,
internet iizerinden kaynaklar irdelenerek, literatiir taramasi yapilmig ve meta analiz ydntemi
uygulanmigtir. Bu agidan; yangin ve patlama olaylarina miidahale edecek olan belediye itfaiye
personelinin, egitimi, se¢imi, her olaym siibjektif o6zellikleri bulundugunun bilinmesi gerektigi
konusunda cesitli degerlendirmelerde ve onerilerde bulunularak alana katki sunulmustur.

Anahtar Kelimeler: itfaiye, Yangin, Patlama, Belediyeler, Miidahale

ABSTRACT

Fire and explosion events that can occur due to natural causes, human, petrochemical or nuclear in the
world are events that cause people to die, can cause serious damage to nature and facilities, can
economically strain countries, and require special expertise to be intervened. After both incidents occur,
the general law enforcement unit is actively involved in the process, along with the police or military,
and the fire departments of municipalities. There are no clear numerical data on how many fire incidents
have occurred in Turkey over the years, or how many people have died, and how many fire department
officials have intervened in explosion incidents. CTIF, which includes 70 countries around the world
but does not include Turkey, regularly publishes fire statistics every year. The aim of the study is to
examine the importance of employing municipal fire department personnel from among people who
have been trained and specialized in their field in fire and explosion incidents and in Decontamination
operations. Our universe related to fire and explosion incidents; Statistics of metropolitan, provincial
special administration, district municipalities fire departments, police and gendarmerie statistics, Afad
data. In the study, laws, statutes, regulations, statistical data, international and national written works
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related to the subject, online sources were examined, literature search was carried out and meta-analysis
method was applied. From this point of view; contributions were made to the field by making various
evaluations and suggestions about the training, selection, training of municipal fire department
personnel who will intervene in fire and explosion incidents, and the need to know that each incident
has subjective characteristics.

Keywords: Fire Brigade, Fire, Explosion, Municipalities, Intervention
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ABSTRACT

Cleaning of wastewater is very important and must done in all industries before their disposal and
recycling. Pollutants as organic and inorganic have different toxic levels and also include heavy metal
ions which are very harmful to the environment and/or living organisms. There are several methods for
treating wastewater such as biological, physical, and chemical methods. lon flotation is one of these
methods for heavy metal elimination from wastewater Using surfactants in the waste waters, the ion
metal species transmitted into hydrophobic ions that forms flocs with air bubbles and removal of flocs
takes place consequently. This process can be influenced by many physical and chemical factors such
as type and concentration of collector and frother, time of flotation, pH, ionic strength, and metal ion
concentrations. Actual wastewater is often not composed of one type of heavy metal ion but a variety of
heavy metal ions. lon flotation could not only work on single metal ions but also multicomponent metal
ions. Our experimental study using the ion flotation technique was also conducted on the flotation plant
wastewaters that contain low concentrations of several metals. The parameters such as pH and surfactant
amount were tested on copper ion removal. The results of flotation tests were evaluated according to
wastewater standards and copper ion removal was found successful.

Key Words: lon Flotation, Cu ions, Wastewater

INTRODUCTION

Pollutants generated in the effluent are classified as organic and inorganic pollutants, which have a
different range of toxic levels in it. Biological, physical, and chemical methods are widely used in the
treatment of organic pollutants. However, these methods are not suitable for inorganic pollutants like
heavy metals. Because of their qualities like solubility, oxidation-reduction characteristics, and complex
formation, heavy metal decomposition plays a major concern (Lee and Dhar, 2012; Carolin, etal., 2017,
Taseidifar et al., 2017; Wu et al., 2019) and heavy metal pollution has become one of the most serious
environmental problems today. Heavy metals are generally considered to be those whose density
exceeds 5 g per cubic centimeter. A large number of elements fall into this category; some of them are
more important relevance in the environmental context. Arsenic is usually regarded as a hazardous
heavy metal even though it is actually a semi-metal (Carolin, et al., 2017; Barakat, 2018). Due to the
discharge of large amounts of metal-contaminated wastewaters, industries bearing heavy metals, such
as Cd, Cr, Cu, Ni, As, Pb, and Zn, are the most hazardous among the chemical-intensive industries.
Because of their high solubility in aquatic environments, heavy metals can be absorbed by living
organisms. Once they enter the food chain, large concentrations of heavy metals may accumulate in the
human body (Barakat; 2018). In recent years, various methods for heavy metal removal from wastewater
have been extensively studied (Rubio et al., 2002; Pooja et al., 2022).
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lon Flotation

lon flotation is one of the assuring methods for heavy metal elimination from wastewater. Langmuir and
Schaefer (1937) revealed the ion flotation phenomenon and by Sebba (1959) were first applied for heavy
metal removal from wastewaters. By using surfactants into the wastewater, the ion metal species
transmitted into hydrophobic ions which interact with pumped air bubbles to form flocs and the removal
of flocs takes place consequently. This process can be influenced by many physical and chemical factors
such as the type and concentration of collector and frother, time of flotation, pH, ionic strength, and ion
metal. Since these factors are interrelated, ion flotation control is quite difficult to find the optimum
conditions (Yuan et al., 2008; Salmani et al. 2013). The ion flotation process is schematically shown in
Figure 1 and is based on imparting the ionic metal species in wastewaters hydrophobic by the use of
surfactants and subsequent removal of these hydrophobic species by air bubbles (Polat and Erdogan,
2007).
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Figure 1. Schematic of the process of ion flotation.

The mechanisms for removing metal ions are mainly attributed to electrostatic attraction, ion exchange,
and surface complexation between the surfactant and target ions; these ions are then separated from the
solution by attachment to gas bubbles passing through the solutions (Chang et al., 2019). More
investigations on metal ion removal via ion flotation were undertaken by many researchers and main
parameters such as collectors or surfactant and frother type, ionic strength, pH were examined.

The surfactant (collector) is usually an ion having a charge opposite to that of the surface inactive ion
(sometimes termed colligend); thus, cations and anions are floated with anionic and cationic surfactants,
respectively (Matis and Mavros, 1991). Since ion flotation depends on surfactants as collectors, efficient
and non-toxic surfactants are required such as chemical synthetic surfactants and biosurfactants (sound
more environmentally friendly). Some surfactants used in studies are namely anionic sodium dodecyl
sulfate (SDS), cationic hexadecyltrimethyl ammonium bromide (HTAB), dodecyldiethylenetriamine
(Ddien), and ethylhexadecyldimethylammonium bromide (EHDABY).

lon flotation studies were conducted to investigate the selective removing several metals from waste
waters by Polat and Erdogan (2007). Various parameters such as airflow rate, surfactant and frother
concentrations and water chemistry were examined to determine the optimum flotation conditions. They
found that it was possible to find conditions to concentrate these metals with recoveries as high as 90%
in a froth phase. Their tests demonstrated that it was also possible under suitable conditions to remove
the metals from each other. In the selected cases of copper-silver and copper-zinc systems, copper could
be selectively concentrated in the froth phase, leaving the other metal in the solution.

Removal of metals from wastewater

Actual wastewater is often not composed of one type of heavy metal ion but a variety of heavy metal
ions. lon flotation could not only work on single metal ions but also on multicomponent metal ions. The
removal of heavy metals, single and together by ion flotation has been investigated by some researchers.
Jia et al. (2022) show the flotation removal rates for Cu?*, Pb?* and Cr** in mixed and single ion
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solutions. For the mixed ions, the removal of metal ions is lower than that of single ions. Mahmoud et
al. (2015) carried out an investigation of the simultaneous removal of cationic ion nickel(Il) and anion
ion chromium(VI1) from simulated wastewaters and aqueous solutions. The results indicated that
removals of more than 99.5% were obtained for both nickel(Il) and chromium(V1) in a single step via
flotation. In removing heavy metals from wastewater, if there is not much difference between the
removal recoveries, it is more appropriate to float the heavy metals together.

lon flotation is particularly sensitive to the pH because the pH determines the nature and the charge of
the collector (the degree of ionization) and the colligend (hydrolysis), and causes variations in the ion
collecting mode. The acidity (pH) of the wastewater is an important controlling variable in the ion
flotation process and thus the effect of pH has been studied by different researchers (Rashed and Nath,
2013; Polat and Erdogan, 2007; Mahmoud et al. 2015). It is also noted that the following phenomena
can take place when the pH changes: (a) colligend hydroxides may form, and precipitate flotation may
take place instead of ion flotation; (b) extreme values of pH block flotation because the ionic strength is
higher (Micheau et al, 2018).

Process waters exiting from mining, petroleum and metallurgical operations are widespread throughout
the world and can become contaminated by various pollutants. These substances include powders,
chemicals, metal ions, oils, organic, and others, sometimes rendering the water useless for recycling as
process water, often dangerous for the environment, and sometimes causing losses of valuable materials
(Galvin etal., 1994). The ion flotation technique is proposed to clean process waters which are produced
in flotation plants that contain low concentrations of metals such as Cu, Pb, Cd, Zn, and Ni, just by
adding another flotation unit cell at the end of the process as the process flowchart shown in Figure 2
proposed in by Yenial and Bulut (2017).

= Flotation Circuits ——> Tailings

Dumps —  Tailings
Concentrates l
Thickeners and
Filtration mmmm);  Waste water
Concentrates _
lon Flotation — |on-laden water

Recycled Process Water

Figure 2. Water cleaning in flotation plant by ion flotation (Yenial and Bulut, 2017).
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EXPERIMENTAL STUDIES

The aim of this case study is to determine the possibilities of copper removal from wastewaters by ion
flotation. The effect of pH and sodium dodecy! sulfate (SDS) concentration on copper removal by ion
flotation is investigated.

MATERIAL & METHOD

Wastewater used in the tests is taken from Siirt Madenkoy (Tiirkiye) and its chemical analysis is given
in Table 1. As seen from the table, wastewater contains several metal ions with the most distinguished
ones as copper, zinc, and iron. The original pH of the wastewater is about 2. In the tests, the effects of
pH and collector amount on copper removal are investigated.

Table 1. Chemical analysis of wastewater used in the tests.

Metal ions Fe Cr Al Mg | Ag| Ca | Co Cu Mn Zn

Content mg/L 186.6 |44 |1581 |803 |23 |10.2 |29 |2509 |84 |2718

In the tests sodium dodecyl sulfate (SDS) (Fluka brand) with the formula C12H2sNaO4S and 98 % purity
is used (Figure 3). It is an anionic surfactant used in many cleaning and hygiene products. This
compound is the sodium salt of the 12-carbon organosulfate (Atak, 2017).

Il
S p gD
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Figure 3. Chemical structure of SDS.

A laboratory-type Denver flotation machine with 1 L of flotation cell was used in the tests with different
pH values. Conditioning and flotation times were kept constant as 3 min and 1 min, respectively. The
froth product and remaining solution were taken into two different beakers for analyzing metal contents
and water amount. Metal ion concentrations in the aqueous phase were analyzed by Atomic Adsorption
Spectrophotometer (AAS). The results were evaluated by residual metal concentration which is the
result of direct chemical analysis of the remaining solution of the test; metal removal and separation
efficiency. The metal removal and the separation efficiency were calculated as the formulas given below
(Yuan et al., 2008):

Water Loss (%) = 100x(Vi—Vt)/Vi
Cu removal (%) = 100x(Ci—Ct) / Ct
Separation Efficiency (n) = 100x((Ci-Ct)xVt)/(Cix Vi)

where Ci is the initial metal concentration (mg/L), Ct is the residual metal concentration (mg/L), Vi is
the initial volume of the solution (mL), and Vt is the volume of the remaining solution in the cell (mL).

RESULTS AND DISCUSSIONS

In the first tests, the change in copper removal efficiency with the anionic SDS collector depending on
pH was examined and results are given in Table 2 and Figure 4.
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Table 2. Removal of Cu from wastewater using 30 ppm SDS

pH Vi, Initial | Vt, Remaining | Remaining D Cu Removal,
Ci, ppm | Ct, ppm | volume, mL water, mL water, % %
4.0 250 57.6 75 445 59.3 45.7 77.0
5.9 250 57.3 75 415 55.3 42.7 77.1
8.0 250 29.0 75 30.5 40.7 35.9 88.4
10.8 250 20.8 75 17.5 23.3 214 91.7
250 100
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Figure 4. Cu removal from wastewater using 30 ppm SDS.

In experiments conducted on wastewater samples, when the effect of pH change was examined by
adding SDS at a concentration of 30 ppm, it was revealed that the copper removal efficiency was above
77% at every pH value examined. The best copper removal efficiency of 91.7% was obtained at pH
10.8, but the separation efficiency remained around 21% at this pH. The second-best copper removal
efficiency, 88%, was reached at pH 8. At this pH value, the separation efficiency is around 36%. When
these data are compared, the optimum pH value for the real water sample can be said to be 8. According
to Figure 4, the copper removal efficiency was 88.4% at pH 8 while further increase in pH positively
affected copper removal. When looking at the separation efficiency results, it is seen that the most
effective copper removal 91.7 % is achieved at pH 10.8. As it is pointed out when SDS exists in the
solution, the dissolved dodecyl sulfate anion (DS™) adsorbs on positively charged copper species by
electrostatic or ion exchange mechanism (Cuming and Schulman, 1960).
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The second group of experiments were carried out by varying the SDS concentration at pH 8 and 10.
The test results are given in Table 3 and Figure 5. The copper removal efficiency was 74.9 % and the
separation efficiency was around 43, which was a good result in the experiment conducted with 10 ppm
SDS at pH of 8. Increasing SDS concentration to 50 ppm resulted in increased Cu removal as 93.8%.
At higher pH values and SDS concentrations, even higher Cu removal at 96.7% was observed.

Table 3. Cu removal from wastewater with different SDS concentrations at two pHs.

SDS Vi Vit Cu
PH | Amount Ct, Solution | Remaining | Remaining D Removal,
ppm Ci, ppm ppm Volume Water, mL Water, % %
10.0 250 62.8 75 43.0 57.3 429 74.9
8.0 30.0 250 29.0 75 30.5 40.7 35.9 88.4
50.0 250 15.42 75 15.5 20.7 19.4 93.8
30.0 250 20.8 75 17.5 23.3 214 91.7
10.8
50.0 250 8.18 75 9.5 12.7 12.3 96.7
250 100
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Figure 5. Cu removal from wastewater with different SDS concentrations at pH 8.
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The results obtained are comparable with the pH-dependent species shown in the solubility diagram of
copper presented in Figure 6. In the case of the pH value being lower than 10, copper ions are in the
form of Cu** or CuOH", and when the pH value is greater than 10, they are in the form of Cu(OH)* or
Cu(OH).*. It is known that when copper has a (+) valence, it can be floated in the anionic form with the
SDS collector. When pH value is around 10, Cu(OH); precipitates. In the study conducted by Polat and
Erdogan (2007), the reason for high copper removal at pH 10 was stated due to the floating of
precipitated copper. It was also stated that in the pH range (between 6-8.5) under the conditions used,
precipitation is negligible or does not occur, but adsorption is strong (Cuming and Schulman, 1960).
Above this range, adsorption becomes weaker, and at higher pHs there is little or no reaction.
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Figure 6. Forms of copper (10 mg/L) in water as a function of pH (Polat and Erdogan, 2007)
CONCLUSIONS

lon flotation is one of the practical and inexpensive methods that can be used to remove metals from
wastewaters. In this study, a case study is presented in which Cu removal from polluted water taken
from mines. In the experimental study, it was found that Cu can be removed at different pHs and SDS
concentrations. The copper removal efficiency was 74.9 % with 10 ppm SDS at pH of 8 which was a
good result. Increasing SDS concentration to 50 ppm resulted in increased Cu removal as 93.8%. At
higher pH values and SDS concentrations, even higher Cu removal at 96.7% was observed. In
conclusion, it is revealed that ion flotation can be used directly to remove metal ions from wastewaters,
or it can be used to improve recycled water in ore concentration plants (e.g. flotation). This can be done
by just adding another flotation unit cell at the end of the process.
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INSAAT MUHITI DiZAYNI VO ONUN TODRISINO MUASIR INNOVATIV YANASMA
METODLARI

BUILT ENVIRONMENT DESIGN AND MODERN INNOVATIVE APPROACH METHODS
TO ITS TEACHING

Nargiz AGAYEVA

Azorbaycan Memarlig-Insaat Universiteti .(AZMI' U), Memarhq fakultasi, “Miihit dizayni”
kafedrasinin dosenti, AMI-nin iizvi, BMA-nin professoru

Education occupies an important place in the life of every student. Therefore, being able to be a student
of the 21st century puts a great sense of responsibility not only on the young generation, but also on the
teaching staff. If we look at the dynamism of life, global modernism and rapid development trends, we
will once again witness how responsible and honorable the process is. Because, for a real teacher -
training a student as a high-level professional, specialist, HUMAN and a PERSONALITY - is an
honorable, dignified process that takes a long time.

The world of human design - based on ultra-modern principles worldwide; intelligent management
systems and techniques for buildings and facilities (for public and living spaces), looking to future
technologies (combined with high quality design) and flexible solutions.

The modern era needs designers-operators, not architects, who will manage architecture as much as
"art". The principles of art now have to confront the principles of design. Design continues to be
perceived everywhere, almost as a "total” reality. From that point of view, it makes more sense to talk
about designers of design products and construction design objects, rather than architects. For example,
the genius designers of our time; Zaha Hadid, Norman Foster, Philippe Starck, Mis Van Der Roye,
Walter Gropius, Jean Nouvel, etc. The listed masters are not authors of architectural works, but primarily
of design objects (construction environment design) projects, in terms of philosophical thinking. It can
be concluded that they managed to confirm their creative activities by working as operators in solving
design issues, using the perfect, modern capabilities of global computer technologies. In a real sense,
modern computer technologies are considered favorable for the implementation of worldly design
product solutions, not the world of art. Because the world of art - first of all, within the framework of
the supernatural process subject to the innate talent and emotions provided by the Divine Power, prompts
the creation of unique art objects. In this regard, the requirements of the modern era have forced the
separation of the fields of Architecture (art) and Design (non-art) and fundamentally changed the nature
of the issues to be resolved.

Acar sozlor: miihit anlayisi, moxsusi davranma vasitalori, makantaskiledici metodlar, ultramiiasir
sistemlar, total realliq, innovativ metodik yanagmalar

Tohsil, bildiyimiz kimi har bir yetirms, talobs vo miidavimin hayatinda miihiim bir yer tutur. O tizdan,
XXI asrin yetirmasi ola bilmak - nainki ganc naslin, homg¢inin, pedaqoji heystin ds iizorina boyiik
mosuliyyat hissi gqoyur. Hayatin dinamikliyini, qlobal modernizm va siiratli inkisaf tomayiillarini do
nazar alsag, prosesin no gadar masuliyyatli vo 0 godoar do sarafli oldugunun bir daha sahidi olariq. Ciinki,
hagiqi pedaqoq iiciin — bir talobonin yiiksok soviyyoli pesokar, miitoxossis, INSAN vo SOXSIYYOT
kimi yetigdirilmasi — uzun miiddat talob edon sorofli, layagatli bir prosesdir!

Memarliq vo dizayn sonoti dedikdo isa, 6nco miihit vo miihiti yarada bilocok faktor vo meyarlar goz
onino golir. Memarliq vo dizayn alomindo “miihit” — layihalondirmo obyekti olaraq, yaradiciliq
foaliyyatinin mogsad vo naticalorinin layiha moadoniyystinda birlogsmasi kimi gabul olunur. Genis
anlamda iso, miihit - bizim shatomiz, asyavi-mokan ¢evramiz, insanin fardiyyat kimi ilk tomasda oldugu
“hazir miinasibatlor sistemi”dir. Miihitin - insanin comiyystdoki “saglam” movqeyinin formalagsmasi
Vo miloyyanlogmasinds rolu 6nomli va danilmazdir.
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Miihit anlayis1 agagidaki monalar kosb edo bilor:
- icarisinda miiayyan foaliyyat bas veran, tabii saraiti olan sosial-moaisat qurgusu va ya makani;
- insan va asyalarin qarsiliqh alagasi olan dolgun makan shatosi.

Bu miioyyanlikdan belo mona kasb etmak olar ki, “miihit — bizim dinamik ahatamizdir va ya daxilinda
N2 isa bas veran shatolonmis mokanimizdr”.

Daha sonra, miihiti “makre” vo “mikro” miihit ndvlorine do bdlmak olar. Makromiihit — miiayyan
ictimai-iqtisadi formasiyani shato edon zaman kasiyini, cografi-tobii landsaft sothini, sohar, diyar, ayalot
Vo 0lko cargivasindoki hazir miinasibotlor sistemini toskil edir. Mikromiihit dedikdo isa, soxsi ¢evra Vo
6zol ohatodon bohs etmok miimkiindiir. Umumilikdo ise, miihiti insan monoviyyatmin dmiir boyu
formalasma marhalalarinds vacib bir faktor, silinmoaz bir “damga” kimi do gobul etmok olar. Hatta,
moshur bir deyimlo do bunu ifads etmak olar: “insan miihitdon ayrilsa da, miihit ondan he¢ zaman
ayrilmaz!...”.

Hazir minasibotlor sisteminin névii kimi mithito miioyyon ganunauygunluglar ¢orgivasindo
tonzimlonmis, maxsusi davranma vasitslori do xasdir. Onlara;

- genetik, axlaq va davranis normalarin,

- davranis normalarin dikta edacak ideologiyani,
- madaniyyat amillari,

- gida,

- geyim,

- musiqi,

- manavi, ananavi-etnik keyfiyyatloar,

- temperament xiisusiyyatlari,

- rang yaddasi va qavrayisi,

- cografi - tobii soraitin vizual obraz hallina gostordiyi xiisusiyyatlori
Vo s. gostarmak miimkiindiir.

Hal-hazirki dovriimiiz mihitin layiholondirilmasina yeni prinsipial masalolor qoymus, onun biitiin
parametrlorini  (material-fiziki, emosional-badii, sosial va funksional-pragmatik) harmonik
uygunlagdirmigdir. Digor miihit novlori (Sahna, din, intellektual, sosial va s.) igarisindo birbasa
memarliqla six alagasi olan “miihit dizayni” osas yerlordon birini tutur.

Memarliq vo memarhq miihitinin dizaynini imumi xassalor — makantaskiledici metodlar, goriilacak
isin maQsad va naticalori, goalacak obyekti formalasdiran vizual vasitolar va S.birlogdirir. Onlar
farglondiran cohat isa yalniz son noaticads 6ziinii biruzs vers bilir.

Zomanazmizin ultramiasir inkisaf tempi, qlobal modernizm tomaytillori vo kompiiterlosmo amillori —
memarliq va dizayn saholorinin da inkisafina giiclii tokan vermisdir. Artiq, astlordir formalasaraq balli
“kok” salmig ononovi memarliq amillori, 6z yerini “qeyri-onanavi” memarliq prinsiplari ilo
ovazlomisdir.

Bels olan halda, bas miiasir memarliq miihiti alominds nalor bas verir?

Memarliq asarlarinds, nainki memarin zévqi, eloca do comiyyatin ilk 6nca, badii zovqil oks olunur.
Istehsalin yeni texnologiyalarla artimi, insanin diinyaya va ohato miihitina olan miinasibatini da tadricon
doyisir. On yiiksok bina vo ya on iri agirim yaratmaga cohdlo, memarliq - yeni-yeni elmi kosflors vo
diinyadaki texniki toroqgiys hor zaman genis imkanlar agir. Memarliq tacriibi istehsal novii kimi,
“kegcmisdo” ingaatin sinanmig va etibarli, rahat vo tanig obrazlar sistemini axtarir; digar tarafdon iss - 0,
galacaya; orijinallig, geyri-adilik meyli ilo yonslorak yenilonmani daima stimullasdirir.
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Tarixi inkigaf prosesindo, xiisusilo do yeni sosial-igtisadi miinasibotlorin formalagdigi moarholodo
yaranan yeni-yeni tolobatlar, 6zii ilo birgs, forma vo mazmunca forglonan yeni, miioyyon “miihit”i
idaroedacok ultramiiasir sistemlarin meydana galmosine ds tokan vermisdir. Homginin, yeni materiallar,
ultramiiasir texnologiyalar, konstruksiyalar, badii formalar, gozsllik ideallar1 da meydana golmisdir.

XXI asr basar tarixinds analoqu olmayan falakatlori ilo insanlarin diisiinca torzini psixoloji vo oxlagi
cohotdon tomamile dayise bilon bir asr kimi iz buraxmaqgdadir. Demoak olar ki, har sey “siibho” altina
alinmaq doracasindadir. Xattilik tomamilo istisna olunmusdur. Diinya artiq montigi tosovviirlor
kompleksi kimi gabul olunmur. O, artiq 6z “milini” itirmis, markszi olmayan "xaos"" kimi gabul olunur.
Olbatts Ki, bagar memarligi vo onunla baglh tamayiillor biitiin bu global dayisikliklars reaksiya vermoaya
bilmazdi.

Kohna fikirlorin yerinds; qapali vo statik Xotti strukturlara alternativ, rizomanin (yun. soziindan
"rhizoma" - koklii 2sas, postruktualizm va postmodernizm termini, biitovliiyiin geyri xatti toskili) yeni
obrazi yaranmigdir. Rizoma - artiq xaotik, struktursuz, antiierarxik, dolasiq olan yeni tip slagalorin
simvoluna ¢evrilmigdir. Stabillik vo sakitlik voziyysti demok olar ki, diinyadan silinmisdir.
Dekonstruksiyalandirma strukturun on ali dayarlorini — harmoniya ve biit6vlilyii siibho altina qoyaraq,
avazine yeni konsepsiya toqdim etmisdir.

Bogor memarliginin biitiin bu mental doyisikliklora reaksiya vermasi, albatts ki, labiiddiir. ©bos
deyil ki, dekonstruksiyanin banilarindan olan, dahi filosof Jak Derrida hesab edirdi ki, “madaniyyat
tocriibasinda rekonstruksiva aparmagin an effektiv yolu memarhg va incasanatdan kegir...” Diinyanin
geyrixatlilik ideyasi sorbast memarliq formalarinda 6z totbiqini tapmaga miivoffoq oldu. ©Ononovi
klassik vo modernist kompozisiya sxem va strukturlarindan imtina olundu. Mokanin tagkili prinsipindo
asas cohat kimi bilorokdan "xaotiklik" effekti aldo etmokdon 6trii miixtolif tisullardan istifade olunmaga
baslandi.

Postmodernist - memar, miitloq memar-filosof olmalidir! Memarhqda dekonstruktiv doniis — memar-
dizayner ii¢lin yegano miimkiin yol kimi, miiasir diinyada “tarixlosmis™ estetikanin yersizliyini
vurgulayan bit metoda cevrildi...

Dekonstruktivizm timumi gobul olunmus hondasi formalar inkar edorok, mokanin ierarxiyasini
mohv edan; ayintiys ugramis perspektivadan istifads edir, sart kiinc va ayri Xatlora iistiinliik verir. Insani
foaliyyat doyorlorinin artmasi namino memarligin yenidon baxilmasi vacibliyini osas gotiiriir.

Dekonstruktivizmin dinamik vo ifadoli memarliq dili miiasir interyerlorin qurulma
prinsiplarinda do oks olunur. Bu {islubda olan miiasir interyerlar tobii vo madani dayarlors yaxinlagmagla
yanasi, 6z metaforikliyi ilo do forglanir.

Belolikla, bosori dizayn alami - diinya tizra ultramiiasir prinsiplora asaslanan; bina va qurgular iigiin
(ictimai vo yasam mokanlart iigiin) intellektual idaroetmo sistem vo texnikalari,  golacayin
texnologiyalarina (yiiksak keyfiyyatli dizaynla birga) va ¢evik hallara cohatlonir.

Bosori dayisikliklar, bilavasits memarliq alomina da tasir etmadon 6tiise bilmozdi. Miiasir dévr — artiq,
memarlig1 “sonot” godor idaro edocok memarlara deyil, layihagi-operatorlara ehtiyac duyur. Sanat
prinsiplori - artiq dizayn prinsiplorilo qarsi-qarsiya durmaq mocburiyyastindadir. Dizayn har yerds,
demok olar ki, “total” realliq kimi gavranilmaqda davam edir. O tizdan, artiq memar haqda deyil, dizayn
momulatlar1 vo ingaat dizaym obyektlorinin layihagilori hagda danigsmaq daha boyiik mona kasb edir.
Masalon, zomanamizin dahi dizaynerlori; Zaha Hadid, Norman Foster, Filipp Stark, Mis Van Der Roye,
Valter Qropius va s. iginin ustadlarini nimuns gostormok miimkiin. Sadalanan ustadlar, memarliq
asarlarinin deyil, folsofi diistinca torzina ramon, 6ncs dizayn obyektlori (insaat dizayni) layihalorinin
miiallifloridirlor. Belo gonasto golmok olar ki, onlar - global kompiiter texnologiyalarinin mitkommal,
miiasir imkanlarindan istifada ilo, dizayn masalslorinin hallinds operator kimi islomoklo yaradiciliq
foaliyyatlorini tasdig etmays nail olmuslar. Haqiqi anlamda, miiasir kompiiter texnologiyalari, sonat
alomi deyil, diinyavi dizayn mamulatlar1 hallarinin hayata kegirilmasi tigiin alverisli sayilir. Ciinki, Sonat
alomi — &nco, Ilahi Qiivvenin yetirdiyi fitri istedad vo emosiyalara tabe olan fovqaltobii proses
corgivasindo, unikal sonat obyektlarinin yaranmasina sévq edir. Bu iizdon, miiasir zomananin talablori
— Memarhq (sanat) vo Dizayn (qgeyri-sanat) sahslarini artiq ayrilmaq macburiyystinds qoymus, hall
olunacag masalalarin mahiyyatini ds prinsipial surstds doyismisdir.
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ANNOTASIYA

ERQONOMIK GOSTORICILOR

Aysel Rohmanzado, gr.160 al “Layihalondirmoe-2” fonni iizra kurs tapsirigi - tor prinsipi (2 vo ya 3
tor miistavisinin Kasigsmasi naticasindo maraqli, qeyri-adi formalarin yaranmasina nail olmaq)

Biitiin deyilanlari nozars alarag, gonc memar-dizayner tobagosinin yetisdirilmasinds miiasir-innovativ
tadris metodikalarina, miiasir tolobo zokasina, diistinca torzine, bosori informasiya “okeaninda”
davranma vasitolorine vo s. meyarlara ssaslanaraq todris olunmasi gorok.

Bir gadar, innovativ metodik yanagmalar haqda olan miilahizalori b6liismok yerino diigor.
Umumiyyatlo, metodik yanasma dedikdo;

- miiasir dovr va miiasir hakim diisiinca torzina uygun, tolabonin potensial imkanlarint maksimum
tiza cixartmag;

- tarixi memarlq irsinin tahlili va tatbiqi iizra an ugurlu magamlarin mahiyyatini va falsafasini
agiglamagq (diinya tacriibasindan);

- memariiq irsi ananalari tizarinda “kéhnalmis”, yalniz ugurlu va aktual metodik vasitalori rahbar
tutaraq, daha yeni, ultramiiasir layihalandirma va planlasma iisullarin layihalandirmado tatbiq etmoak;

- alda olunan naticalari real hayatin sortlarine uygunlagdirmaq (real miihit parametriaring
istinadan);

- ananavi tadris adabiyyatina alternativ qoyula bilaCok yeni, interaktiv todris vasaitlori va
darsliklarin tortibi;

- tadris prosesinda talabalori real insaat sektorunda bas veran innovativ yeniliklar va proseslarla
yaxindan tanig etmak, onlari proseslara colb etmak (miixtolif salon, sirkat, memarlq emalatxanalari,
“showroom”, fabrik, zavod va s. istehsal zonalarina olan ayani dars-ekskursiyalarin taskili),

- universitet ¢ar¢ivasinda - diinya saviyyali miitoXassislor, taminmug is adamlart va asl pesokar
Soviyyali ustadlarla miixtalif, aktual movzular astrafinfa disput gecalari, ustad darslari, havaslondirici
miisabigalar, talim-treninglorin kegirilmasi;

- semestr arzinda fanna olan miinasibat va layihalandirma prosesindas éziinii faal va aktiv ifada
edan talabalarin kafedra torafindan miikafatiandirilma marasimlorinin taskili (galacok pesoa sahasinda
daha boyiik ugur va nailiyyatlora stimullasdirmagq maQsadila).
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Zaman kasiyindon yanasmaya goldikds iso, pedaqoji va tocriibi faalliyyat mévqeyindan geyd etmak olar
ki, memarliq tadrisinds asas cahatlordan biri — nazari biliklorls yanasi tacriibi, stnanmis layihalondirms
prinsiplorinin, daha da innovativ metodlarin tatbigina nail ola bilmakdir!

Memar vo dizaynerin yaradic1 faaliyyoti ¢oxsaxolidir; o 6z tocriiboasinds, tasviri yaradiciliq, dizayn,
illustrativ va grafik ifa madoniyyati ilo bagli bir cox masalalari hall etmok macburiyyastindadir.

ICTIMAI OBYEKTLORIN iINSAAT-MUHIT DiZAYNI LAYIHOSIND® - KOSMETIK MARKA
MOMULATLARIN SATISI-IDXALI UZRO OFiS MOKANININ DiZAYNI

Ulvi ©hmodli, qr.160 a2 “Layiholondirmoe-2” fanni iizro kurs tapsirigi - secilmis modul elementlo,
variasiyalar naticasinds kombinator artima vo miiayyan, vahid kompozisiya strukturuna nail olmaq

Layihalandirma madaniyyatinds nazors alinacaq asas toloblor asagidakilardir;
- ideyaya konseptual yanasma;,

- ideyamin orijinal halli;

- optimal rakurs segimi;

- ifado lakonikliyi;

- obrazin gavranilma daqigliyi;

- kompozisiyann ifadaliliyi va biitovliiyii.

Emosional effekt yaradan bu keyfiyyatlor, memarliq vo dizayn asarinds tamasagini ilk névbado passiv
seyretmoaya deyil, tosovviirii oyadan canli maraga siiriiklomalidir.

Yaradict memarliq todrisinin spesifikasi, ali moktobogadar miidavimlardan rasm, falsafi diisiinca torzi,
insan faktorunun psixo-fizioloji tahlili, hacmi tasavviir va s. bilgilor tizro daha darin hazirliglar talob edir.
Miidavimlorda; goalocok yaradici pesods vacib sayilan, hacmi — faza diisiinca torzinin inkisafi tolob
olunur.
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“ Yagayis miihitinin dizayn layihasi ” ¢ar¢ivasinda konteyner tipli yasam makani
interyerinin dizayn - planlagma halli

o

CASA IL MARE

Layibasini tartib etdiyim
e

Molahat Mehdiyeva, gr.161 a2 “Layihalondirmo-1” fonni iizro kurs tapsirigi - abstrakt hondoso
elementi se¢imi, elementlarindan biri ilo qruplagma va transformasiya prinsipi

Ali maktabda tohsil prosesinda, talobalor memarliq, interyer vo kompiiter grafikasi vardislori ilo yanasi,
asas layihalondirms vardislarina do yiyalanirlor. Tadris olunan layihalondirmo metodlarinin - talobanin
golacokda, miitaxassis kimi 6z soxsi ifa manerasinin formalagmasi vo tapilmasinda da rolu avazsizdir.

Layihalondirma fonnlari iizrs tadrisds totbiq olunan metodikalarin da shomiyyati vacib vo miithiimdiir.
Ciinki, zomanadoki global gevrilislor, tolobanin miasir insaat dizayn: layihslondirms vo formayaratma
prinsiploring do tasirini gostormokdadir. Metodik yanagma torzinin tohsildo monimsanilmasi, galocokda
tolobanin ingaat-dizayn foaliyysti sektorunda soxsi ifa manerasinin, 6zal dosti-Xattinin formalasmasina
gotirib ¢ixaracaqdir.
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Elementin transformasiyast

0 ) Ay

Formayaratma prosesi

Makanin mévcud plan halli M1:100

>

Makanin trayektoriya halli M1:100

Makanin &lgt halli M1:100

Makanin funksional-planlasma halli @razinin bas plani M1:500
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Fann:
«Layihalandirma -1»

Qrup: 161a2
Rahbar: Agayeva
Nargiz

Yusifova Kamala
Baki: 2023

Kod:

Ayla Abbasova, gr.161 a2 “Layihalondirms-1” fonni tizra kurs tapsirigi - abstrakt hondass elementi
se¢imi, elementlorindon biri ilo qruplagma vo transformasiya prinsipi

Layihalondirmoya goyulan yeni talablar, 6ncs, insanlarin yagsam torzi ilo bagli meyarlardan gaynaqlanir.
Tarixo noazor salsaq, orta asrlordon - XIX asrin sonlarinadok, planlagsma vo layiha prinsiplorindo
simmetrik yanagma metodu osas gotiiriiliirdii (insanlarin aqids va diigiincs torzine ramon, hiizur va rahat
gavrayis baximindan). XX asrin avvallorindan etibaran - 1890-c1 ildon “Modern” {islubu basariyyata
yeni diislinca Vo yasam torzi prinsiplorini talgin etmays nail oldu. Noticods, assimmetrik planlasma
(geyri-standart baxis, hafizoni stimullasdiran talatiim vs intriga) layiho prinsiplari totbig olundu. XXI
asr iso - artiq hoyatin koskin dinamikliyi baximindan — sarbast planlasma (mokanda rahat, sarbast
davranma-trayektoriya halli, minimum arakosmo totbigi vo funksional tochizat sistemi) hoalloring
tistiinluk vermoaya basladi. Sadalanan bu dayisimlar, hayat marhalalari iizro memarliq vo insaat dizayn

obyektlarinin hallindas tatbigina nail olmusdur.
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IEI I&l <<Yasayis muhitinin dizayn lahiyasi>> ¢argivasinda konteyner tipli yagam makani interyerinin dizayn-planlagma halli /
L1

MAISONDE CHIOT

Layihasini verdiyim
konteyner tipli yaga-
yis makani Los Ange
lesda yerlagir . Sifa-
riggi 30 yasli anima-
tordu. Istirahat giin-
larinda bu makana
galib va ruhunu din-
caldir. Layihada an
onamli faktor yor-
gun ig giinlarindan
sonra sevdiyi ila
galib rahat va kom-
fortlu haftasonu ke-
girmakdir . Ev bir -
martabalidir.Burada
studio tipli 1 gonaq
otag, yataq otagi,
2s/q , istirahat ko-
gasi moveuddur .
Yasgayig makaninin
qurulmasinda 2 kon
toyner va alava ola-
raq 2 element kons-
truksiyadan istifade
olunub. Bir kontey-
nerin sahasi 72m2,,
evin imumi sahasi
isa 158m2.

Hiseynova Giinay 161-A2

,' yan tasad L = =2 7 ’1 L
3 T lokanin kasikiari — — i -
- ] Rahbar: Agayeva Norgiz
Korian = . il G - & Yusifova Kamala
AT T it I e o N\ oo Baki: 2023 Kod -

Giinay Hiiseynova, qr.161 a2 “Layihalondirmo-1” fonni tizra kurs tapsirigi - abstrakt hondaso elementi
sec¢imi, elementlarindan biri ilo gruplagsma vo transformasiya prinsipi

Tadris prosesinda, totbiq olunan miiasir layihalondirms (insaat dizayni obyektlari) metodlari igarisindo;
formayaratma prosesinds 6ziinii dogruldan (dofslorlo sinanma mévgeyindon) — bir ne¢o miiasir
prinsiplorin adin1 ¢akmok miimkiindiir:

1. - abstrakt handasa elementi secimi, elementlorindan biri ilo gruplasma va transformasiya
prinsipi;
2. - tor prinsipi (2 va ya 3 tor miistavisinin Kasismasi naticasinda maraqli, geyri-adi formalarin

yaranmasina nail olmaq);

3. - abstrakt handasa elementlarina istinadan, vahid model axtarist va rasional-optimal variant
sesimina nail olmag;

4, - secilmis modul elementls, variasiyalar naticasinda kombinator artima Vo miiayyan, vahid
kompozisiya strukturuna nail olmaq va s.

5. — ideya axtarisinda simvolik elementlara istinadan (istonilon moveud formaya malik predmet,
bionik struktur va s.) formayaratma prosesi vasitasilo model axtarisi, simvolik sayila bilacok elementin
tohlili, vahid kompozisiya strukturuna va layihalandimoa prosesina tatbigi.
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Orazinin bas plani M1:500

«Yasay1s miihitinin d1/'1y11 layihasi » ¢ar¢ivesinde konteyner tipli yagam makani \
mtu’ymnm dizayn-planlagma halli @

CASA VENTUNO
o Annotasiya
Layihasini,verdiyim
konteyner tipli yasa-
yis bu makam Bak,
gohari Pirallahi(ada)
rayonunda yerlagir.
Verilmig layihanin
sifarigcisi 21 -yash
sirkat CEO - sudur .
Layihada 1. magsad
tabiatla yasamin bir
sintezidir. Sifarigei -
nin osas diisiincasi
genis , daniz sahilin
da forah luks bir ev
Snamli
daginila bilan bir ev
olmasidir . interyer
yagamin an  miiasir
va sortlarini ddayir.
Ev birmartabali (3)
konteynerdan ibarat.
Interyerda moveud ;
Yataq otad studiya
tipli 1 qonagq otag
camagirxana , 2 S/q ,

va daniz manzarali

hovuz gora bilarsiz.
Bir konterynerin en

6m,uzunlugu isa 12

Layihada yerlagan 3
konteynerin {imiimi

sahasi 216m? dir .

akanin fasad halli M1:100 \ (Jul\{

Firongiz Quluzado, gr.161 a2 “Layiholondirma-1” fonni tizra kurs tapsirigi - abstrakt handass elementi
sec¢imi, elementlorindon biri ilo qruplagma va transformasiya prinsipi

Yaradici tohsil prosesinds, digor fonnlorlo miiqayisodo memarliq qrafikasina daha dnamli yer verilir.
Layiholondirma vordislori vo grafik tosvirlor memarin asas ehtiyyat vasitalori sayilir. Bu vasitalor,
tamasagi torofindon memarliq va interyer konsepsiyasinin daha dolgun va diizgiin gavrayisi iglin genis
imkanlar agir.

NOTICO

Beloliklo, geyd olunanlar1 iimumilogdirorok belo gonaoto golmol olar ki, miihitdo davranma
vasitalarinin;

- tadris va tohsil prosesina miiasir yanagma Sistemi,

- ictimai “idaracilik”,

- fordi yanagma, individual ifa manerasi va 6zal dasti-xattin formalasmasi,
- innovativ metodlarin tatbigina istinadan tadrisa yeni yanagma torzi,

- miiasir formayaratma prosesinda ugurlu vasitolorin tatbiginin

tasiri mithiimdiir.

Memarliq va dizayn sahslorindo; miihit dizayninda mévcud olan “yaradiciliq” faaliyyatini iss - otraf
miihitin insani miidaxils vasitasilo, hamginin, soxsi vo ictimai tolobatlara miivafiq suratdo doyisilmasi
prosesi kimi gabul etmok miimkiindiir.
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OZET

Onyarg, birinin baska bir kisi veya grup hakkinda sahip oldugu giiglii bir hosnutsuzluk veya olumsuz
duygulardir. Olumsuz tutumlar ve kliseler, tacize ve ayrimciliga yol agabilir ve kisinin hem is bulma
hem de basarili olma becerisini etkileyebilir. Herhangi bir sebepten dolay1 6gretmen agig1 olugsmus bir
okula atanan ve ders bast {icret alan egitmenlere iicretli 5gretmen adi verilmektedir. Ucretli dgretmenler
belirli bir diizenli maasa, memurluk kadrosuna ve diizenli bir ise sahip degillerdir. Okullara belirli
stireler i¢in donemsel olarak atanirlar. Gelir seviyelerinin bu isten kaynakli diisiik olmasi kaginilmaz bir
durumdur. Bu yiizden kadrolu c¢alisan Ogretmenler tarafindan arada sirada motivasyonlarinin
bozulmasina sebep olabilecek davraniglara maruz kalirlar. Eger iicretli 6gretmen bir egitmen olarak
oldukga basaril1 bir performans sergiliyor ise ve dersine girdigi siniflardaki 6grenciler tarafindan sevilen
biri haline gelmisse bu negatif davranislar daha da fazla olmaktadir. Ucretli 6gretmenlerin yasamus
oldugu motivasyonel sorunlarin bir diger boyutu da elde ettikleri gelir ile alakalidir. Bir sosyal giivencesi
olmamasi ve memurluk kadrosuna tabi olmasi ayn1 zamanda elde ettigi gelirin kadrolu 6gretmenlere
nazaran olduk¢a diisiik olmasindan kaynakli durumlardan otiirii de tcretli 6gretmenler belirli
zamanlarda negatif durumlarla kars1 karstya kalmaktadir. Bu arastirma Tiirkiye’de ticretli 6gretmenlerin
yasadigr motivasyonel sorunlarin etkilerini aragtirmak amaciyla yapilmistir. Antalya ili Manavgat
ilcesinde iicretli 6gretmen olarak ¢alisan 20 egitmen arastirmaya dahil edilmistir. Arastirmada goriisme
yontemi teknigi kullanilmistir. Nicel Arastirma (QR) olan anket 12 adet ucu acik soru hazirlanarak Nitel
Aragtirma Yontemi (QRM) haline getirilmistir. Ucretli gretmenlerin yasadiklari problemlerden dolay1
motivasyon diizeylerinin degisimi, bu degisimlerin 6gretim siireclerini etkileyip etkilemedigi,
ogretmenlik meslegine kars1 bakis acgilarini ve motivasyonel problemlere karsi tepkilerini anlamak adina
yapilan bu arastirmadan elde edilen veriler smiflandirilmis ve istatistiki bilgiler esliginde hazirlanarak
ve sunulmustur. Elde edilen cevaplar i¢in ¢esitli tematik analizler kullanilmig ve ortak cevaplar lizerinde
durularak yorumlamalar yapilmistir. Arastirmada deneyimlerinden faydalanmak icin 30 {icretli
ogretmeni tespit etmek amaciyla Manavgat ilgesi ve ¢evresinde 25 adet okul taranmustir. Aragtirmada
ayrica motivasyonel problem kavrami genis bir sekilde agiklanmigtir. Aragtirmadan elde edilen verilere
gore tUcretli Ogretmenlerin gesitli sebeplerden kaynakli motivasyonel problemler yasadigi tespit
edilmistir. Ucretli 6gretmenlerin is tammlarmin ve imkanlarmin daha iyi hale getirilmesi iizerine
tavsiyeler verilmistir.

Anahtar Kelimeler: Motivasyonel Problemler, Ucretli Ogretmenler, Ucretli Ogretmenlerin Yasadig1
Motivasyon Eksiklikleri
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ABSTRACT

Prejudice is a strong dislike or negative feeling that someone has about another person or group.
Negative attitudes and stereotypes can lead to harassment and discrimination and affect a person's ability
to both find employment and succeed. Instructors who are appointed to a school where there is a shortage
of teachers for any reason and receive a fee per lesson are called paid teachers. Paid teachers do not have
a regular salary, civil servant position or a regular job. They are assigned to schools periodically for
certain periods of time. It is inevitable that income levels will be low due to this work. For this reason,
permanent teachers are occasionally exposed to behaviors that may cause their motivation to deteriorate.
If the paid teacher performs very successfully as an instructor and becomes popular with the students in
the classes he teaches,if it came These negative behaviors become even morelt becomes too much.
Another dimension of the motivational problems experienced by paid teachers is related to the income
they earn. Paid teachers face negative situations at certain times due to the fact that they do not have
social security and are subject to civil service staff, as well as the income they earn is quite low compared
to permanent teachers. This research aims to investigate the effects of motivational problems
experienced by paid teachers in Turkey.for the purpose of has been made. 20 educators working as paid
teachers in Manavgat district of Antalya province were included in the research. Interview technique
was used in the research. The survey method, which was Quantitative Research (QR), was transformed
into Qualitative Research Method (QRM) by preparing 12 open-ended questions. The data obtained
from this research, which was conducted to understand the changes in the motivation levels of paid
teachers due to the problems they experience, whether these changes affect their teaching processes,
their perspectives on the teaching profession and their reactions to motivational problems, were
classified and prepared with statistical information.presented. Various thematic analyzes were used for
the answers obtained and interpretations were made by focusing on common answers. In the research,
25 schools in and around Manavgat district were scanned to identify 30 paid teachers to benefit from
their experiences. In the research, the concept of motivational problem is also explained in detail.
According to the data obtained from the research, it was determined that paid teachers experienced
motivational problems due to various reasons. Recommendations were given on improving the job
descriptions and opportunities of paid teachers.

Keywords: Motivational Problems, Paid Teachers, Lack of Motivation Experienced by Paid Teachers

1.Giris

Motivasyon, egitim kurumlarinda basarimin anahtaridir ve Ogretmene hiyerarsik hedeflerin
gerceklestirilmesine katkida bulunacak bir sevgi ve ozveri ile ¢alisma giicii verir. Ogretmen
motivasyonu konusunda yapilan ¢alismalar 1990’11 yillarin sonundan bu yana gelisip genislemistir.
fleriye dogru atilan énemli bir adim ise, mevcut motivasyon teorilerini Watt ve Richardson tarafindan
"flginin Zeitgeist1" olarak adlandirilan dgretim alaniyla iliskilendirmeye odaklanan Ogrenme ve
Ogretim tarafindan 6gretim motivasyonu hakkindaki dzel sayimin 2008 yilinda yayinlanmastydi (Watt
ve Richardson, 2008a ).

Bu arastirmada tcretli Ogretmenlik meslegini icra eden egitmenlerin yasadigi motivasyonel
problemlerin ig motivasyonlarina etkileri incelenmistir. Diizenli bir maas1 veya sabit bir geliri olmayan,
ayn1 zamanda gegici islerde belirli donemlerde, kalici olmadan hizmet veren c¢alisanlara “Prekarya”
ad1 verilmektedir. Ucretli 6gretmenlerde bu grupta yer almaktadir.

Ucretli 6gretmenler, 6gretmen agig1 bulunan okullarda belirli dénemlerde saat basi iicret alarak
ogretmenlik yapmaktadir. Herhangi bir sosyal glivenceleri bulunmamaktadir. Kazandiklari iicret ise bazi
durumlarda asgari ticretin bile altinda kalmaktadir.

Bir okulda kadrolu olarak diizenli bir gelir ile ¢alisan, is giivenligi olan 6gretmenlerle beraber ayni isi
icra etmesine ragmen tcretli Ogretmenler, c¢esitli motivasyonel sorunlarla ugrasmak zorunda
kalmaktadirlar. Bu yasadiklar1 negatif durum kendilerini motivasyonunu diisiirmekte ve hem is hem de
sosyal hayat standartlarini etkilemektedir. Bu ¢alisma, iicretli 6gretmenlerin yasadigi motivasyonel
problemlerin neler oldugu ve bu durumun ¢alisma standartlarini ne derece etkiledigini anlamak amaci
ile yapilmistir.
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Bu arastirma, lcretli Ogretmenlerin ne tiir motivasyonel problemler yasadigi, bunun nedenleri,
problemlerin is hayatini etkileme boyutlarini incelemeyi amag edinmistir. Problem ticretli 6gretmenlerin
neden motivasyonel problemler yasadigidir. Ayn1 zamanda motivasyon kavrami ile ilgili genis bir
arastirma yapilmistir.

Motivasyonel problemler yasayan 6gretmenlerin is motivasyonlar1 ya da sosyal hayat standartlarinin
degisimi alt problemler olarak karsimiza c¢ikacaktir. Isyerinde motivasyonsuzluk pozitif bir etki
yaratmamaktadir. Statli farkliliklariin olmadig bir ¢alisma grubunda iicretli 6gretmenlerin yasadigi
motivasyon diisiikliigii kendilerinde negatif etkiler dogurmaktadir. Bu negatif etkiler motivasyon
problemlerine ve diger yan etkilere neden olmaktadir. Buna paralel olarak elde edilen gelirin yasam
standartlari i¢in yeterli olmamas1 durumu da bir alt problem olarak karsimiza ¢ikabilir.

Ucretli 8gretmenlik meslegini genelde kadro hakki kazanmis ama heniiz atanamamis 6gretmenler icra
etmektedir. Atama bekleme siireci de licretli 6gretmenler i¢in ¢esitli stres ortamlar1 yaratmaktadir. Bu
alt problemlerin ve motivasyonsuzlugun etkisi, motivasyonel problemlere neden olabilecek sorunlar
olarak goriilmektedir.

Yapilan arastirmada ticretli 6gretmenlerin yasadigi motivasyonel problemlerin ve bu problemlerin is
hayatina etkisinin ¢esitli degiskenler agisindan incelenmesi durumuna gore, iicretli 6gretmenlerin
yasadig1 motivasyonel problemlerin is hayatlarini asir1 etkiledigi, hi¢ etkilemedigi ya da az etkiledigi
varsayimlariin tzerinde durulmasinin yani sira motivasyonlarmi etkileyen diger sebeplerin neler
olabilecegi varsayimlari iizerinde de durulmustur. Arastirmanin odaklandigi temel kurgu ficretli
Ogretmenlerin yasadigi motivasyonel problemlerin is hayatlarina etkisidir. Bu yiizden aragtirma ticretli
ogretmenler ile sinirlandirilmistir. Kapsam olarak da motivasyonel problemler yasayan {icretli
Ogretmenler elealinmistir.

Motivasyon: Motivasyon, bir kisinin belirli bir sekilde davranmasinin veya hareket etmesinin nedeni
veya nedenleridir. Genel olarak kisinin bir seyi yapma arzusu motivasyonuyla beslenir. Bu, kisinin
hayatindaki hedeflere ulasmasinda ¢ok onemli bir unsurdur. Bu hedefler kisisel, rekabetgi ve topluma
dayali olabilir. Motivasyon eksikligi depresyona ve diger zihinsel hastaliklara yol agabilir.

Ucretli Ogretmen: Yeterli gretmen sayisina sahip olmayan okullarda gorev yapan ve iicretini verdigi
ders saatine gore alan egitmenler ve 6gretmen adaylarina iicretli 6gretmen denilmektedir. Milli Egitim
Bakanlig1 tarafindan goérevlendirilen ticretli 6gretmenler, herhangi bir hastaligindan kaynakli gérevini
yerine getiremeyen Ogretmenlerin veya dogum iznine ayrilmak zorunda kalmig 6gretmenlerin yerine
derse girmektedir. Ucretli &gretmenler aym zamanda sozlesmeli dgretmen olarak da bilinirler.
Okullarda yoneticilik yapamazlar sadece egitim verebilirler. Gorevleri bir egitim donemi siirmektedir.
Eger ihtiyag¢ duyulursa okul yonetimi tarafindan sdzlesmeleri yenilenebilmektedir.

Motivasyonel Problemler: Motivasyon bizi ¢ogu zaman hedeflerimize ve isteklerimizeulagsmaya iten
giiclii bir gii¢ olabilir. Bununla birlikte, bireyler motivasyonlarinda, kendilerini ilhamsiz hissetmelerine
ve hayallerinin pesinden gitme diirtiisiinden yoksun kalmalarina nedenolan kayiplar yasayabilirler. Can
sikintisi, stres, tiikenmislik, bunalmighik hissi ve net hedeflerineksikligi bircok insani motivasyon
eksikligine siiriikleyebilir. Kiigiik, ulagilabilir hedeflerbelirlemek, kisisel bakim uygulamak, ¢evrenizi
degistirmek ve ilham almak i¢in baskalarina yonelmek, motivasyonu yeniden kazanmaniza yardimci
olabilir. Baz1 durumlarda, altta yatan zihinsel saglik sorunlari, motivasyon eksikliginden en azindan
kismen sorumlu olabilir.

Onyarg1, genellikle olumsuz olan, baska bir kisi veya diger insanlar hakkinda onlar1 gergekten
tanimadan verdigimiz bir yargidir. Tipk kliseler gibi, Onyargilar da sosyallesme siirecimizin bir parcasi
olarak 6grenilir. Klige ile onyargi arasindaki farklardan biri, bir birey veya belirli bir durum hakkinda
yeterli bilgi mevcut oldugunda, kliselerimizi ortadan kaldirmamizdir. Onyarg: daha gok, gergekligin
herhangi bir par¢asini algiladigimiz bir ekran gibi ¢alisir: bu nedenle, 6nyargilardan kurtulmak igin
genellikle tek basina bilgi yeterli degildir, ¢iinkii 6nyargilar gergeklik algimizi degistirir; 6nyargimizi
dogrulayan bilgileri isleyecegiz ve karsit olan herhangi bir seyi fark etmeyecegiz veya
"unutamayacagiz". Bu nedenle onyargilarin iistesinden gelmek ¢ok zordur; gerceklerle ¢elisiyorsa,
bizim yapabilecegimiz bir sey yoktur.
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Bu aragtirma fiicretli 6gretmenlerin yasadigi motivasyonel problemleri tespit etmek, bu problemleri
neden yasadiklarini anlamak, igyeri veya diger calisanlar ayni zamanda Ozel hayat kaynakl
motivasyonlarmin diisiip diismedigini belirlemek acisindan 6nemlidir. Ucretli dgretmenlerin hayat
standartlarinin ve calistiklar1 grubun motivasyonlar: iizerindeki etkilerini degerlendirmek, giliniimiiz
toplumunda giin gectikge sayisi artan ticretli 6gretmenlerin sorunlarini anlamak amaci ile 6nemli bir
hale gelmistir. Kadrolu dgretmenler ile aynmi is tamimina sahip olan fakat onlar veya yoneticiler
tarafindan motivasyonlarinin diismesine neden olan fiicretli 6gretmenlerin, 6gretmenlik meslegine
ileride devam edip etmeme yoniindeki motivasyonlarinin boyutunun tespit edilmeye ¢alisilmasi bu
arastirmay1 daha da 6nemli hale getirmistir.

2.0gretmenlerde Motivasyon

Ogretmenlerde motivasyon, Sinclair (2008) tarafindan meslegin ¢ekiciligi, meslekte kalici olma siiresi
ve Ogretmenlerin meslege olan konsantrasyonlari agisindan 'bir bireyin 6gretmenlik meslegine karar
vermesi konusunda meslekle ilgili nelerin ¢ekici oldugunu, 6gretmenlik egitimi kurslarinda ardindan
ogretmenlik meslegini ne kadar yaptiklari ve derslerine ne oOlgiide katildiklarin1 ve ne oOlgiide
ilgilendiklerini belirleyen bir sey olarak tanimlamigtir. Dornyei ve Ushioda (2011) 6gretmenlerde iki
motivasyon sebebine deginmistir; 6gretme motivasyonu ve meslekte kalma motivasyonu. Literatiire
bakildiginda, 6gretmenlerin motivasyon stireglerinin dort 6nemli faktoriiniin bulundugu gorilmiistiir:
ogretme ve dogal ilgi baglantili igsel motivasyon ile; dis etmenlerin ve engellemelerin etkisinin sebep
oldugu sosyal baglamsal etkiler; 6miir boyunca mesleki devamliligi gosteren zaman boyutu ve
motivasyonsuzluga sebep olan etmenler.

Ogretmenlerin motivasyon siiregleri ile ilgili tanimlara ve agiklamalara bakildiginda, Dérnyei ve
Ushioda (2011) Sinclair'in motivasyon tabirlerinin ikinci ile tigiincii boyutlarinin olusumunu saglayan
ogretmenlik meslegini yapma, 1srarliligi ve ¢caba gostermeyi ifade etmektedir.

Ogretmen motivasyonu, dgrencilerin basili olmalari igin ellerinden geleni yapma istegi ve enerjisi
anlamina gelir. Ogretmenlerin motivasyonu, onlarin 6grencilere karsi tutumlarini, 6gretim yontemlerini
ve siif ortamini etkiler.

Ogretmen motivasyonunun bazi énemli dzellikleri sunlardir:

Motive bir 6gretmen, dgrencilerle etkili iletisim kurabilir ve onlar1 anlayabilir. Bu sayede dgrencilerin
ihtiyaglarim1 ve zorluklarini anlayarak onlara destek olabilir. Ogrencilerin duygusal durumlarini
anlayabilir ve onlara empati gosterebilir. Bu sayede 6grencilerin motivasyonunu artirabilir ve onlari
destekleyebilir. Degisen ihtiyaglara ve kosullara uyum saglayabilir. Esneklik, 6grencilere farkli grenme
yontemleri sunarak onlarin potansiyellerini en iist diizeye ¢ikarmaya yardimci olabilir. Motive bir
O0gretmen, isine tutkuyla baglidir ve 6grencilere karst gercek bir ilgi gosterir. Tutku, 6grencilere ilham
vererek onlarin bagariya ulagmalarini saglayabilir. Pozitif bir tutum sergileyerek sinif ortaminda olumlu
bir atmosfer yaratir. Bu sayede 6grencilerin kendilerine olan giivenleri artar ve daha fazla motive olurlar.

Bu o6zelliklerin yani1 sira, motive bir 6gretmen ayni1 zamanda siirekli olarak kendini gelistirmeye acik
olmalidir. Yenilik¢i yaklagimlar denemeli, egitim teknolojilerini kullanmali ve mesleki gelisimlerine
o6nem vermeli. Tiim bu faktorler bir araya geldiginde, motive bir 6gretmen hem kendi bagarisin1 hem de
Ogrencilerinin basarisini artirabilir.

Politika ve uygulama agisindan bakildiginda, 6gretmen motivasyonunu ¢esitli nedenlerden dolayi
anlamamiz gerekir. Birincisi, motive olmus dgretmenlerin egitim reformlarin1 uygulama olasiliklari
daha yiiksektir ve dgretmenlik meslegine devam etmeme veya meslegi birakma olasiliklar1 daha
diisiiktiir (Jesus & Conboy, 2001), bu da ise alim ve yeniden egitim maliyetleri agisindan Snemli
tasarruflarla sonuglanir.

Ikincisi, 6gretmen katilmi 6grencinin akademik basarisinin énemli bir belirleyicisidir. Ugiincisii,
Ogretmen refahi (6gretmen motivasyonunun hem nedeni hem de sonucu), 6zellikle insani baglamlarda,
bash basina arzu edilen bir sonugctur.

Motive olmus bir 6gretmen, 6grencileri i¢in daha fazla ¢aba sarf eder, onlara ilham verir ve onlarin
potansiyellerini ortaya ¢ikarmalarina yardimei olur. Bu da 6grenci basarisini artirabilir. Sinif ortaminda
pozitif bir enetji yaratir, 6grencilere destekleyici bir atmosfer sunar ve onlarin 6zgiivenlerini artirabilir.

March 16-18, 2024 111



8th International
ICONTECH CONGRESS
on Innovative Surveys in Positive Sciences

PROCEEDINGS BOOK

Ogrencilerin kendilerine olan giivenlerini artirabilir, onlar1 motive edebilir ve derslere katilimlarini
tesvik edebilir. Ogrencilere iyi bir rol model olabilir. Kendi tutkularini ve isine duydugu sevgiyi
gostererek, 6grencilere ilham verebilir. Motive olmusg bir 6gretmen, mesleki gelisimlerine 6nem verir
ve siirekli olarak kendini yenilemeye calisir. Bu da diger meslektaglarini ve 6grencilerini de ayn1 yonde
tesvik edebilir. Motive bir 6gretmen, okulun genel kiiltiirline pozitif katkilarda bulunabilir, isbirligi
icinde ¢alisarak okulun basarisina katkida bulunabilir.

3.0gretmenlerin Motivasyonunu Etkileyen Faktorler

Ogrenci Basarisi: Ogretmenlerin motivasyonunu etkileyen en énemli faktorlerdenbiri dgrencilerin
basarisidir. Ogretmenler, 6grencilerinin basarili olmalarini gérmekten mutluluk duyarlar ve bu durum
onlarin motivasyonunu arttirir.

Iyi Bir Calisma Ortami: Ogretmenlerin motivasyonunu etkileyen diger bir faktor de iyi bir caligma
ortamidir. Rahat, giivenli ve destekleyici bir ¢alisma ortami, Ogretmenlerin daha motive olmalarini
saglar.

Destekleyici Yonetim: Okul yonetiminin dgretmenlere destek olmasi ve onlarin ihtiyaglarina duyarl
olmasi, 6gretmenlerin motivasyonunu arttirir.

Mesleki Gelisim Imkanlar:: Ogretmenlerin  kendilerini  gelistirebilecekleri ve yeni seyler
ogrenebilecekleri firsatlar sunulmasi da motivasyonlarini arttirir.

Iyi iletisim: Ogretmenlerin yoneticileriyle, meslektaslariyla ve &grenci velileriyle iyi iletisim
kurabilmeleri de motivasyonlarini etkileyen faktorlerden biridir.

Takdir Edilme: Ogretmenlerin emeklerinin takdir edilmesi ve deger gérmesi de motivasyonlarini
arttirir.

Duygusal Destek: Ogretmenlerin duygusal olarak desteklenmeleri ve stresle basa cikabilmeleri igin
destek alabilmeleri de motivasyonlarini etkileyen faktorler arasindadir (Richards, 1960).

4.Ucretli Ogretmen

Yeterli 6gretmen sayisina sahip olmayan okullarda gorev yapan ve ticretini verdigi ders saatine gore
alan egitmenler ve Ogretmen adaylarina ticretli 6gretmen denilmektedir. Milli Egitim Bakanhigi
tarafindan gorevlendirilen {icretli 6gretmenler, herhangi bir hastaligindan kaynakli gdrevini yerine
getiremeyen Ogretmenlerin veya dogum iznine ayrilmak zorunda kalmis dgretmenlerin yerine derse
girmektedir. Ucretli 6gretmenler ayn1 zamanda sdzlesmeli dgretmen olarak da bilinirler. Okullarda
yoneticilik yapamazlar sadece egitim verebilirler. Gorevleri bir egitim donemi siirmektedir. Eger ihtiyac
duyulursa okul yonetimi tarafindan s6zlesmeleri yenilenebilmektedir (Bishay, 1996).

5.Ucretli Ogretmen Ne Is Yapar?
Sinavlar i¢in smav sorularini hazirlamak.
Ogrencilerin smav kagitlarin1 okumak ve notlarimi dgrencilere zamaninda bildirmek.
Ogretmenler icin diizenlenen toplantilara eslik etmek.
Okulda belirli zamanlarda nébetler tutmak.
Verdigi dersler i¢in igerikler hazirlamak.
O Dersin miifredatinda bulunan ders konularin1 islemek.
Velilerle goriiserek onlar1 ¢ocuklarinin durumu hakkinda bilgilendirmek.
6.Ucretli 63retmenin gorevleri
Branslarina ve galistiklar1 kuruma gore farklilik gosteren gorevleri arasinda:

O Okul 6ncesi dgretmenleri de s6zlesmeli 6gretmenlik yapabilirler. Gorevleri arasinda 4-6 yas
araligi ¢ocuklarin ilkogretime hazir olabilmesi i¢in onlarin sosyal becerilerini gelistirmek vardir.

Sinif 6gretmenleri; okumay1 ve yazmayr Ogretir. matematik, beden egitimi, miizik ve fen
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bilimleri derslerinde egitim verebilir 6gretmenlik yapabilirler. Calisma siireleri 1 dénem veya tam sezon
olabilir.

O Miifredatin tiimiinii planlanan zaman igerisinde bitirmek,
0 Siniftaki disiplini saglamak,

Ogrencilerin ders miifredat: igerisindeki konular ile ilgili sordugu sorular1 yanitlamak,
4 Ogrenci gelisimi i¢in etkinlikler diizenlemek (iletisim, sosyallik).
0 Ogrencilerin ilerleyisi konusunda veliler ile iletisim kurmak.
7.Ucretli Ogretmenlerin Yasadigi Motivasyonel Sorunlar

Diisiik Maas: Ucretli 6gretmenler genellikle diisik maas alir ve bu durum onlarin motivasyonunu
olumsuz etkileyebilir. Diisiik gelir, 6gretmenlerin mesleklerine duyduklari motivasyonu azaltabilir.

Gegici Istihdam: Ucretli 6gretmenler genellikle gegici olarak ise almir ve belirsiz bir istihdam
durumuyla kars1 karstya kalabilirler. Bu durum da motivasyonlarini olumsuz etkileyebilir.

Kariyer Olanaklari: Ucretli 6gretmenlerin kariyer olanaklar1 smirli olabilir ve bu durum da
motivasyonlarini azaltabilir. Kariyerlerinde ilerleme firsatlarina sahip olmamak, dgretmenleri motive
etmekte zorlayabilir.

Idari Destek Eksikligi: Ucretli 6gretmenler genellikle idari destekten yoksun olabilirler. Bu durumda,
6gretmenlerin motivasyonu diisebilir ¢linkii ihtiya¢ duyduklart destegi alamazlar.

Duygusal Yorgunluk: Ucretli 8gretmenler, belirsiz istihdam kosullar1 ve diisiik maas gibi nedenlerle
duygusal olarak yorulabilirler. Bu da motivasyonlarini olumsuz etkileyebilir.

Bunlarin diginda ticretli 6gretmenlerin motivasyonel problem yasamasina en biiyiik nedenlerin baginda
kadrolu Ogretmenler tarafindan benimsenmemeleri gelmektedir. Kadrolu o6gretmenler iicretli
ogretmenler ile ayni isi icra olmalarina ragmen fcretli Ogretmenleri dislarlar ve ortamda bir
yabancilagma olustururlar. Bu durum {icretli 6gretmenlerin daha kariyerlerine baslamadan yaptiklari isi
sorgulama derecesine gelecek kadar motivasyonlarini negatif yonde etkilemektedir.

Bu faktorler, iicretli 6gretmenlerin motivasyonel sorunlar yasamasina neden olabilir ve onlarin
meslekten zevk almalarini zorlagtirabilir. Bu nedenle, bu sorunlarin ¢6ziilmesi ve ticretli 6gretmenlere
daha iyi ¢alisma kosullar1 saglanmasi1 dnemlidir (Brandmiller vd., 2020).

8.Yontem
Arastirma Modeli

Nitel arastirma, sosyal bilimlerde ve egitimde kullanilan bir aragtirma yontemidir. Bu tiir arastirmalar,
genellikle insanlarin davranislarini, deneyimlerini, inanglarini ve algilarini anlamak i¢in kullanilir. Nitel
arastirma, derinlemesine anlayis elde etmek, karmasik iliskileri incelemek ve bireylerin deneyimlerini
detayl1 olarak analiz etmek amaciyla kullanilir.

Nitel arastirma genellikle kapsamli veri toplama teknikleri kullanir. Bu teknikler arasinda derinlemesine
goriismeler, odak gruplari, katilimec1 gozlem, igerik analizi ve belge incelemesi gibi yontemler bulunur.
Aragtirmacilar, bu veri toplama teknikleriyle bireylerin deneyimlerini ve bakis agilarini anlamaya caligir.

Nitel aragtirma genellikle betimsel ve agiklayicidir. Arastirmacilar, katilimeilarin deneyimlerini ve bakis
acilarim detayli olarak analiz ederek genellikle derinlemesine bir anlayis elde etmeyi hedefler. Bu tiir
arastirmalarin sonuglar1 genellikle zengin ve ayrintili veriler saglar (Yildirim ve Simsek 2005, 39).

Nitel arastirma yontemi ise, 6zellikle sosyal bilimlerde ve egitim alaninda insan davraniglarina, kiiltiirel
farkliliklara ve toplumsal dinamiklere iligkin derinlemesine anlayis saglamak igin yaygin olarak
kullanilan bir arastirma yontemidir. Bu tiir arasgtirmalar genellikle nicel arastirmalarla birlikte
kullanilarak daha kapsamli bir bakis agis1 elde etmek amaciyla tercih edilir (Sandelowski, 2004).Ucretli
ogretmenlerin yasadigi motivasyonel problemlerin is hayatlarma etkilerini inceleyen bu arastirmada
Nitel Arastirma Teknigi(QRM) kullanilmustir.
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Nitel aragtirmalarda gézlem, sosyal olgular ¢evreleyen kosullart ve bireylerin davraniglarini incelemeyi
sagladigi, cesitli davraniglarin dogal olus halini gosterdigi ve elde edilen verilerin hangi baglamda
degerlendirilmesi ve yorumlanmasi gerektigi konusunda arastirmaciya dnemli ipuglart sundugu igin son
derece faydali bir tekniktir (Kiimbetoglu, 2005). Nicel aragtirmalarda yapilandirilmig gézlem, nitel
aragtirmalarda ise yapilandirilmamis ve yari-yapilandirilmis goézlem tekniginden faydalanilir. Bu
aragtirma yar1 yapilandirilmis sorular hazirlanarak yapilmistir. Arastirmanin deseni yapilandirilmamig
katilimsi1z gozlemdir.

Calisma Grubu

Aragtirmanin evrene temsili Ongoriilmeyen unsurlar ile yapilandirildiginda, evren ve orneklem
kavramsallagtirmalar1 yerine “calisma grubu” ifadesinin tercih edilebilmektedir (Karasar, 2017).

Aragtirmanin evreni Antalya merkez ve Manavgat ilgesi olarak sinirlandirilarak olusturulmustur.
Calisma grubu veya o6rneklem olarak ise Antalya merkezindeki ve Manavgat ilcesindeki okullarda gorev
yapan tlicretli 6gretmenleridir. Gorlisme yapilan ticretli 6gretmen sayis1 30’dur.

Verilerin Toplanmasi

Arastirmanin veri toplama asamasi, arastirma problemine cevap olabilecek nitelikte bilgiler
toplanmasinin amaglandig faaliyetler biitiinii olarak ifadelendirilmistir (Creswell,2016: 146).

Bu amaca hizmet etmek igin arastirmanin metodolojisine uygun bir veri toplama teknigi tercih
edilmektedir. Bu arastirmada roportaj teknigi kullanilarak 12 adet acik uglu soruile veriler elde
edilmistir.

Katilimeilar, nitel gorismelerin bir roportajdan c¢ok bir sohbete benzedigini diisiinebilir, ancak
aragtirmaci, katilimcidan bilgi toplamak amaciyla sohbeti yonlendirmektedir. Nitel goriismelerde,
arastirmacinin sordugu ancak yanit se¢enekleri sunmayan agik uglu sorular kullanilir. Agik uglu sorular,
katilimcilarin yanit vermek igin kendi sozciiklerini, sézciik 6beklerini veya climlelerini bulmalarimi
gerektirdiginden kapali uglu sorulara gore katilimcilar agisindan daha zorludur (Creswell, 2016).

Niteliksel goriismelere bazen yogun veya derinlemesine gortismeler de denir. Bu goriismeler yari
yapilandirilmis olarak kabul edilir ¢linkii arastirmacinin katilimer i¢in belirli bir konusu vardir, ancak
sorular agik ugludur ve her katilimciya ayni sekilde veya sirayla sorulamayabilir.

Roportaj yontemi ile yapilan yiiz ylize goriismeler yontemi en saglikli veri toplama y&ntemlerinden
biridir. Goriisme yapilan kisinin jest ve mimikleri okunabilir. Verilen cevaplar bu etkenler dahil edilerek
incelenebilir.

Yiiz ylize Goriisme genellikle diger arastirma teknikleri kullanilarak toplanamayacak kadar hassas
olabilecek bilgileri elde etmek i¢in kullanilir. Yiiz ylize goriismenin birincil faydasi, gériismecinin hazir
bulunmasidir, bu da yanitlayan agisindan giiven olusturur.

Nicel Arastirma Yontemi olan Anket, bu arastirmada ticretli 6gretmenler i¢in hazirlanan agik uglu
sorular ile Nitel Arastirma Yonetime haline getirilmistir.

Verilerin Céziimlenmesi (Analizi)

Verilerin toplanmast siirecinde, iicretli 6gretmenlerden randevu alinarak ve kendileri ile yaklasik 40
dakika stiren goriismeler yapilarak beriler elde edilmistir.

Goriisme sorularinin agik uglu olmasindan kaynakli aragtirmada herhangi bir 6lgek kullanilmamaistir.
Elde edilen verilerdeki ortak cevaplar siniflandirilarak yorumlamalar yapilmistir. Ortak cevaplarin
frekans dagilimlar1 ve grafik analizleri tematik bir sistem ile gergeklestirilerek ve yorumlanmgtir.
Baz1 sorularin cevaplarinda ortak alinan cevabin tek olmasindan kaynakli istatistiki bilgilere ter
verilmemistir. Ayni zamanda ¢alismaya katilan ticretli 6gretmenlerin genel 6zellikler hakkinda da bilgi
verilmigtir.

9.Bulgular
Ucretli Ogretmenlik Yapmaya Nasil Karar Verdiniz?

Bu soruda ticretli 6gretmenlige baglayan 6gretmen adaylarinin cevaplar1 ortak ¢zellikler gostermistir
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ve su sekildedir; Ogretmenlerin atama bekledigi esnada ¢esitli islere bagvurduklarini, bazilari
dershanelerde ¢alisigini ama yeteri kadar verim alamadigini belirtmistir. Ozel ders vermek igin
girisimde bulunan ayn1 zamanda dershanelerde ¢aligmak i¢in bagvuru yapan &gretmenler ise mesleki
olarak yeterli goriillmediklerini ve bu yiizden ise alinmadiklarini dile getirmislerdir. Bu ve buna benzer
sorunlardan kaynakli 6gretmen adaylarinin ticretli 6gretmenlik meslegine basladigi veriler ile tespit
edilmistir.

O.K. Atama beklerken baz: dershanelere calismak icin basvurdum, yeni mezun olmamdan veya mesleki
tecriibesizligimden kaynaki ret edildim.

O.E. Ozel ders vermeye calisim olmadi. Tecriibeli ogretmenlerle aym parayt kazanamiyordum.
Tezgdhtarlik yapmayr denedim ama fiziki olarak agii yorucu bir is olmasindan kaynakli ve
deneyimsizligimden otiirti onu da beceremedim.

Ucretli Ogretmenligin Mesleki Zorluklar: Size Gore Nelerdir?

Tablo 1°de iicretli 6gretmenlerin yasadigi mesleki zorluklar hakkinda veriler yer almaktadir. Ucretli
ogretmenlerin bu konudaki cevaplari dort ana baglik altinda toplanmaktadir. Maasin diisiik olmasindan
sikayet eden 6gretmenlerin sayist 6 iken, kariyer imkanlarinin olmamasindan séz eden dgretmenlerin
sayisi ise 8’dir. 7 6gretmen kendilerini mevsimlik is¢ilere benzetmistir. En 6nemli zorluk olarak, {icretli
Ogretmenlerin 9°u, kadrolu 6gretmenler tarafindan kendilerine yasatilan diglanma hissinin kendilerini
cok zorladiklarini dile getirmislerdir.

Tablo 1.Ucretli Ogretmenlik Meslegini Zorluklar

Mesleki Zorluklar (%)

Diisiik Maas 6(%620,00)
Kariyer imkam Yok 8(%626,66)
Mevsimlik fs¢i Gibiyiz 7(%23,33)
Dislanma Yasiyoruz 9(%30,00)
TOPLAM 30(%100)

O.K. Calistigim okuldaki kadrolu 6gretmenler beni gercek bir egitmen ve 6gretmen olarak gérmiiyorlar.
Bu yiizden benimle mecbur olmadikga iletisime ge¢miyorlar. Bu bendeve diger benim gibi olan iicretli
ogretmenlerde moral bozukluguna sebep oluyor. Kendimiz resmen dislanmis hissediyoruz.

O.E. Kendimi mevsimlik iscilere benzetiyorum. Ciinkii okulun tatil oldugu zamanlarda issizim. Herhangi
bir gelirim yok. Bir sonraki yil tekrar iicretli ogretmenlik mi yapacagim yoksa kadro olmamasindan
kaynakly igsiz mi kalacagim ya da atanacak myim bu sorulart siirekli kendime sorup duruyorum. Bu
durum bende motivasyon kaybina neden oluyor.

Hangi Sektér Olursa Olsun Isyerinde Yasanan Motivasyonel Problemleri Genel Olarak Neye
Baghyorsunuz?

Tablo 2’de fticretli 6gretmenlerin diisiincelerine gore herhangi bir sektorde yasanan motivasyonel
problemlerin nelere bagli oldugu ile ilgili veriler yer almaktadir. Cevaplar dort ana bashik altinda
toplanmustir. Ucretli 6gretmenler departman igerisinde yasanan iletisimsizligin, iistlerin astlara
uyguladigi zorlamalarin, isyerinin sagladigi maddi olanaklarin yetersiz olmasinin ve ayni zamanda ferah
bir ¢aligma ortamimnin olmamasinin ¢alisanlarda ¢esitli motivasyonel problemlere nende olacaginm
savunmuslardir.
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Tablo 2.Isyerinde Yasanan Motivasyonel Problemlerin Nedenleri

Motivasyonel ProblemlerinNedenleri f(%o)

Tletisimsizlik 7(%23,33)
Ast-Ust Sorunlari 9(%30,00)
Maddi Olanaklar 7(%23,33)
Calisma Ortami 7(%23,33)
TOPLAM 30(%100)

O.K. Ayni isi yaptigin kisi ile bir iletisimsizlik yastyorsan ve bu islerin aksamasina sebep oluyorsa biiyiik
bir sorun oluyor. Once anlasmazliklar basiyyor ve ortamdaki gerginlik

belirli bir siire sonra insanlarin hatta etraftakilerin bile motivasyon kaybi yasamasina neden oluyor.

O.E. Calistginiz isyeri size yeteri kadar maddi olanak saglamiyorsa bu sizin hem is performansinizi
hem de o6zel hayatimizi oldukca etkiliyor. En biiyiik sorunda her iki ortamda da motivasyon eksikligi
yasamaniz oluyor.

Motivasyonel Problem Olarak Ne Tiir Sorunlar Yasadimiz?

Tablo 3’de iicretli 5gretmenlerin yasadig1 motivasyonel problemlere ait veriler yer almaktadir. Ucretli
ogretmenler sik sik kaygi problemleri, iletisimlerinin diger insanlarla kopma derecesine gelmesi,
kendilerine olan gilivenin azalmast ve korku gibi motivasyonel problemler yasadiklarini dile
getirmislerdir.

Tablo 3.Yasanan Motivasyonel Problemler

Yasanan MotivasyonelProblemler (%)

Kaygi Problemleri 8(%026,66)
Iletisim Sorunlar: 6(%020,00)
Giiven Kaybi 9(%30,00)
Korku 7(%23,33)
TOPLAM 30(%100)

O.K. Evde ve isyerinde daha az konusur oldum. Sanki i¢ime kapanmus gibi hissettigim zamanlar
yasadim.

O.E. Mesleki olarak kendimi yetersiz hissettigim anlarim oldu. Bunun sebebi bazi durumlarda bende
korku durumunun yasanmas: idi.

Okulda Yasadigimiz Dislanma Isinizi Nasil Etkiliyor?

Ucretli 6gretmenlere yéneltilen bu soruda alman ortak cevap su sekildedir; Ucretli dgretmenler,
kendilerine olan giivenin azaldigim1 ayn1 zamanda ise olan konsantrasyonlarmi kaybettiklerini dile
getirdiler. Baz1 zamanlarda isi yapmaktan vazge¢me noktasina kadar geldiklerini s6yleyen bir grup
ticretli 6gretmen, bu meslegi sevmeseler ve emek harcamis olmasalar devam etmeyebileceklerini
sOylediler.

O.K. Dislanma yasadigimda sinifa moral ve motivasyon kaybi yasamis bir sekilde gidiyorum. Bu da
ogrencilerime verecegim egitimi oldukga kotii etkiliyor.
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O.E. Eger ben bu isi sevmesem ve bu kadar emek vermis olmasam asla bu isi yapmam.

Yasadigimiz Motivasyonel Problemlere Sebep Olan En Onemli Etkenin NeOldugunu
Diisiiniiyorsunuz?

Ucretli 6gretmenler bu soru igin verdikleri cevap konusunda hemfikirler. Kadrolu dgretmenlerle
yasadiklari iletisim sorunlart ve iistiine gelen dislanmanin etkisi ile kendilerinde motivasyonel
problemler ortaya ¢iktigini savunan iicretli 6gretmenler, maaslarin diisiikligiiniide diger bir sorun olarak
gostermislerdir.

O.K. lletisim sorunlari en biiyiik problemimiz diye diisiiniiyorum. Okul icerisindekendinizi yalniz
hissetmenize neden oluyor.

O.E. Maaglarin biraz daha motive edici olmas: gerekir.

Motivasyonel Problemlerinizin Ortadan Kalkmas: I¢in Yapilmas: Gerekenlerin Neler Oldugunu
Diisiiniiyorsunuz?

Ucretli gretmenler motivasyonel problemlerinin ortadan kalkmasi igin éncelikle kadrolu 6gretmenlerle
tam denk olmasa da bazi sartlarin esitlenmesi gerektigini dile getirdiler.Bu sayede diglanma ve iletisim
eksikliginin ortadan kalkacagini diisiiniiyorlar. Ayn1 zamanda {icretlerin ve bazi sosyal haklarin yetkili
Kurumlar tarafindan daha saglikli hale getirilmesi ve ise devamliligin daha cezp edici hale doniismesi
gerektigini savunuyorlar.

O.K. Kadrolu égretmenlere denk ya da benzer bir imkdn saglanmasi gerektigini diisiiniiyorum. Bu
sayede sayg: gorecegimizden eminim.

O.E. Devletin ya da yetkili kurumlarin bu meslek iizerindeki imkanlart arttirmas: gerekli. Sartlar: daha
saglikli hale getirmeleri herkes i¢in ¢ok daha motive edici olacaktir.

8.Sonug, Tartisma ve Oneriler
Sonug¢

Ucretli 6gretmenlerin yasadigi motivasyonel problemlerin tespiti amaci ile yapilan bu arastirmada su
sonug¢lar elde edilmistir;

Ucretli gretmenler motivasyonel problemlerle sik sik karsi karsiya kalmaktadir. Bu problemlerin genel
sebebi iglerine yonelik imkénlarin yetersizligi ve ayn1 zamanda igyerindekiyasadiklar1 sorunlardir.
Ogretmenler diisiik iicret yan1 sira isyerindeki iletisimsizlik ve diglanma ile miicadele etmek zorunda
kalmaktadir. Bu yasadiklari sorunlar motivasyonlarinin kaybolmasina ve ise verimliliklerinin
diismesine neden olmaktadir.

Kadrolu 6gretmenlerle ayni isleri icra etmelerine ragmen statiilerinin farkli olmasindan kaynaklh
kendilerine olan giivenlerini kaybettikleri durumlar olmaktadir. Korku, i¢ine kapaniklik, kaygi gibi
sorunlarla miicadele etmek zorunda kalmaktadirlar.

Is ile ilgili beklenti olarak denk ya da esit imkanlara sahip olmak ve gelir diizeylerinin arttiriimasi
kendilerince yasanan motivasyonel problemlerin azalmasina hatta ortadankalkmasina neden olacaktir.

Tartisma

Ucretli gretmenlerin yasadig1 motivasyonel problemlerin arastirildigi bu galismada endnemli tartisma
konusu kadrolu 6gretmenlerin ticretli 6gretmenleri diglama konusudur. Ayni isi icra eden dgretmenlerin
nende yardimlagsma ve dayanigma igerisinde olmadiklar tartisma konusudur.

Ucretli 6gretmenlerin gelir diizeyleri ve sosyal haklarmin yetersizligi bir baska tartisma konusudur.
Ucretli dgretmenlerin de okul yonetiminde s6z Sahibi olamamasi ve toplantilara katilamamasi ayni
zamanda fikirlerinin alinamamasi bir tartisma konusudur.

Ucretli 6gretmenlik mesleginin neticede 6gretmenlik meslegini yansitmasina ragmen meslege bir deger
katilmamasi tartisma konusudur.

Ucretli dgretmenlerin motivasyonel problemler yasadig: esnada yetkili kurumlar tarafindan bir destek
alamamas1 ve yalniz basina bu sorunlar1 diizeltmeye ¢alismasi bir tartisma konusudur.
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Literatiir taramasi yapildiginda tartisma konularina benzer sonuglarin elde edildigi arastirmalara
rastlanmistir. Bu sonuglarin hepsi tartigsma konusu olarak sunulmustur.

2022 yilinda Sardogu’nun yapmis oldugu arastirmada bu arastirma ile benzerlik gosteren veriler elde
edilmistir. Sardogu, “Tiirkiye'deki iicretli Ogretmenlerin durumunun prekarya baglaminda
degerlendirilmesi” isimli bir arastirma yapmis ve tiicretli ogretmenlerin gelecek kaygisi, endise,
belirsizlik, dislanmighk, disiik verimlilik, orgiitli olamama gibi o6zellikleri tasidigi sonuglarina
varmistir.

2019 yilinda Goksen, “Ucretli 6gretmenlerin yasadig1 sorunlara iliskin nitel bir arastirma” yapmustir.
Arastirma sonucunda ticretli 6gretmenlerin kadrolu 6gretmenlere gore ¢ok daha az iicret almalarinin
onlar1 hem maddi hem de psikolojik olarak etkiledigini belirlemistir.

Giivercin, 2014 yilinda “Kadrolu ve iicretli dgretmenlerin igyeri uygulamalar1 ve algmm 6grenme
deneyimleri: Karsilastirmali bir ¢alisma” bashigi altinda yapmis oldugu doktora ¢alismasinda, ticretli
ogretmenler yasadiklart kariyer olanaklarmim kisitliligindan kaynakli biyiik bir kaygi yasamaktadir
sonucuna varmistir.

2017 yilinda Dali, “Egitimde yeni istihdam politikalar1 ve esnek calisma iliskileri: Eskisehir'de iicretli
Ogretmenler tizerine bir saha arastirmasi” adli bir ¢alisma yapmustir. Dali, ticretli 6gretmenlerin diisiik
ticretle, i glivencesizligiyle, gelecek belirsizligiyle, is yogunlugu ve diizensiz ¢alisma saatleri ile bas
etmek zorunda oldugu sonucuna varmistir.

“Ucretli 6gretmenlerin gorevlerini yaparken karsilastiklart sorunlar ve iicretli dgretmenlik
uygulamasinin okul yoneticilerince degerlendirilmesi” bashig altinda 2012 yilinda Ogiilmiis tarafindan
yapilan arastirmada Ogiilmiis, iicretli 6gretmenlerin en énemli sorunlarinin; iicretlerin yetersiz olmasi,
is glivencesinin olmayis1 ve gelecek kaygisioldugu sonucuna varmustir.

Oneriler

. Kadrolu 6gretmenlerin ticretli 6gretmenlere kars1 tutumlari ile ilgili bazi kurallar
getirilmesi 6nerilmektedir.

o Ucretli 6gretmenlerin gelir diizeylerinde yeniden bir yapilanma ile diizeltmelerinyapilmasi
Onerilmektedir.

o Ucretli 6gretmenlere baz1 sosyal haklar taninmasi énerilmektedir.

o Ucretli 6gretmenlik mesleginin igeriginin degistirilmesi 6nerilmektedir.

o Ucretli 6gretmenlerinde okul igerisinde s6z sahibi olabilecegi baz1 sartlarin kurallarla

olusturulmasi 6nerilmektedir
Referanslar

Bishay A (1996) Teacher motivation and job satisfaction: a study employing the experience
sampling method. J Undergrad Sci 3(3):147-155

Brandmiller C, Dumont H, Becker M (2020) Teacher perceptions of learning motivation and
classroom behavior: the role of student characteristics. Contemp Educ Psychol63:101893

Creswell, J. W. (2016). Nitel aragtirma yontemleri- bes yaklagima gore nitel aragtirma ve arastirma
deseni. (3. Baski). [Cev. Ed. M. Biitiin & S.B. Demir (Veri Analizi ve Sunumu  Boliimiinii Cev. A.
Bacanak)]. Ankara: Siyasal Kitabevi.

Dornyei, Z., & Ushioda, E. (2001). Teaching and researching motivation. New York, NY:
Longman.

Dornyei, Z., & Ushioda, E. (2011). Teaching and researching motivation (2nd ed.). New York, NY:
Longman.

De Jesus, S. N., & Conboy, J. (2001). A Stress Management Course to Prevent Teacher Distress. The
International Journal of Educational Management, 15, 131-137.

Karasar, N. (2017). Bilimsel arastirma yontemi. (7. Basim). Ankara: Nobel.

March 16-18, 2024 118



8th International
ICONTECH CONGRESS
on Innovative Surveys in Positive Sciences

PROCEEDINGS BOOK

Kiimbetoglu, B. (2005). Sosyolojide ve antropolojide niteliksel yontem ve arastirma. Istanbul:
Baglam Yayincilik.

Richards, R. (1960). Prospective students' attitudes toward teaching. Journal of TeacherEducation,
11, 375-380.

Richardson, Paul & Watt, Helen. (2010). Current and future directions in teacher motivation
research. Advances in Motivation and Achievement. 16 Part B. 139-173.

Sandelowski, M. (2004) Using Qualitative Research. Qualitative Health Research, 14, 1366-1386.

Sinclair, C. (2008). Initial and changing student teacher motivation and commitment toteaching.
Asia-Pacific Journal of Teacher Education, 36, 79-104.

Yildirim, Ali ve Simsek, Hasan Sosyal Bilimlerde Nitel Arastirma Yontemleri Giincellestirilmis
Gelistirilmis 5. Baski, Ankara: Segkin Yayincilik, 2005, 366 s.

March 16-18, 2024 119


https://doi.org/10.1080/13598660801971658

8th International
ICONTECH CONGRESS
on Innovative Surveys in Positive Sciences

PROCEEDINGS BOOK

WOUND HEALING MECHANISMS AND CURRENT APPROACHES

Fatma Kubra Tombulturk?®

! Istinye University, Vocational School of Health Services, Department of Medical Laboratory
Techniques, Istanbul, Tiirkiye.

'ORCID ID: https://orcid.org/0000-0002-4358-2309

ABSTRACT

Wound healing, which is a natural process of the body and involves a number of complex mechanisms,
is a complex process that involves a series of interactions and reactions at the cellular and molecular
level. This process consists of four basic stages: hemostasis, inflammation, proliferation and remodeling.
A detailed understanding of the mechanisms at these stages of wound healing plays a key role in
accelerating the healing process and developing effective treatment strategies.

Wound Healing:

1. Hemostasis: Various growth factors, as well as fibrinogen, albumin, fibronectin molecules, begin to
be secreted from platelets, which are the basic cells of hemostasis.

2. Inflammation: The inflammation phase of wound healing involves the withdrawal of immune cells
involved in fighting infection. Macrophages clear damaged tissues and contribute to the healing process.

3. Proliferation: New collagen fibers are produced inside the wound, vessels are formed and granulation
tissue develops. This stage allows the scar tissue to restructure.

4. Remodeling: In the final stage, scar tissue gradually becomes stronger and organized. Collagen fibers
are organized, and optimized for scar reduction.

Traditionally, the first option that comes to mind, especially in chronic wounds, is orthopedic
debridement and amputation, which are the basic treatment approaches. With debridement, necrotic
tissues, foreign materials, bacteria and their products that cause or may cause infection are removed
from acute and chronic wounds. In addition, one of the most commonly used methods is Hyperbaric
Oxygen Therapy. Hyperoxygenation occurring in the blood and tissues constitutes the basic mechanism
of action of Hyperbaric Oxygen therapy. In addition to modern medical interventions, traditional
treatment methods such as apitherapy and larval debridement therapy are also among the frequently
used methods.

Considering the current approaches, we can explain the treatment options under 3 headings:

1. Bioactive Wound Materials: Advanced bioactive materials are used to promote wound healing.
Ingredients that have antibacterial properties and promote cell growth can speed up the healing process.

2. Cellular Treatment Approaches: Stem cell therapy and cellular treatment methods are the areas
studied to optimize the healing process. These approaches aim to promote cellular regulation and tissue
repair.

3. Nanotechnology Applications: Nanotechnology involves the nanoscale design of materials used in
wound healing. This can be used in drug carriers, antimicrobial agents and tissue engineering
applications.

This report was prepared to understand wound healing mechanisms and to guide researchers focusing
on advanced treatment strategies. Current approaches in the field of wound healing will shape future
treatment options and improve patients' quality of life. Collaboration and knowledge sharing among
researchers is critical to accelerating advances in this field.

Keywords: Wound healing, Wound treatment methods, Current approaches.
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OZET

Egitim ve dgretim faaliyetlerini yliriiten ayn1 zamanda okul yoneticileri, 6grenciler ve veliler ile siirekli
etkilesim halinde bulunan 6gretmeni etkileyen her tiirlii faktoriin egitim siirecini olumlu ya da olumsuz
etkilemesi kaginilmazdir. Bunun gostergelerinden birisi de 6gretmenlerin is motivasyon diizeyleridir.
Ciinkii motivasyon diizeyi arttikca, 6gretmenler 6gretim faaliyetlerinin yiiriitiilmesi konusunda daha
istekli ve verimli olmaktadirlar. Bu c¢alismanin amaci, ortadgretimde ¢aligan Ggretmenlerin
motivasyonlarimi etkileyen faktorlerin belirlenmesini saglamaktir. Bu amag dogrultusunda arastirmanin
calisma grubu 2023-2024 egitim-6gretim yilinda Istanbul ili Gaziosmanpasa ilgesi Plevne Anadolu
Lisesi’nde gorev yapan farkli branglardan olusan 15 goniillii 6gretmenden olugsmaktadir. Aragtirma nitel
bir arastirma olup, a¢ik uglu sorulardan olusan yar1 yapilandirilmis goériisme formu kullanilmistir.
Ogretmenlerimize is motivasyonlarin1 etkileyen olumlu ve olumsuz faktdrlerin neler oldugu
sorulmustur. Arastirma sonucu bulgular incelenerek analiz edilmistir. Elde edilen sonuglara gore
Ogretmenlerin motivasyonlarini arttiran seylerin sayginlik gérmek, tekli egitim, sinif mevcutlarinin 25’1
gecmemesi, idarecilerinden takdir gérmek, idarecilerin adil olusu ve 6gretmenlere deger vermeleri
oldugu gozlemlenmistir. Ogretmenlerin motivasyonlarini1 azaltan faktorlerin ise, evrak fazlalig ile
olusan is yiikii, sayg1 goriilmemesi, sinif mevcutlarinin fazlaligi, idareciler tarafindan yapilan ayrimeilik
ve baskici bir ortam olusu oldugu tespit edilmistir.

Anahtar Kelimeler: Motivasyon, olumlu-olumsuz faktorler, sayginlik, takdir, sinif mevcudu, idareciler

ABSTRACT

It is inevitable that that any factor affecting the teacher, who carries out education and training activities
and is in constant interaction with school administrators, students and parents, will affect the educational
process positively or negatively. One of the indicators of this is teachers' job motivation levels. Because
as the motivation level increases, teachers become more willing and efficient in carrying out teaching
activities. For this purpose, the study group of the research consists of 15 volunteer teachers from
different branches working at Plevne Anatolian High School in Gaziosmanpasa district of Istanbul in
the 2023-2024 academic year. The research is a qualitative research and a semi-structured interview
form consisting of open-ended questions was used. Our teachers were asked what the positive and
negative factors affecting their work motivation were. The findings of the research were examined and
analyzed. According to the results obtained, it has been observed that the things that increase teachers'
motivation are being respected, single education, class sizes not exceeding 25, being appreciated by
administrators, administrators being fair and valuing teachers. It has been determined that the factors
that reduce teachers' motivation are the workload caused by excessive paperwork, lack of respect, large
class sizes, discrimination by administrators and an oppressive environment.

Key Words: Motivation, positive-negative factors, prestige, appreciation, class size, administrators
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GIRIS

Egitimin bir iilkenin en temel ihtiyaglarindan oldugu yadsinamaz bir gergektir. Toplumun egitim
kavramini ve hizmetini 6zdeslestirdigi temel kurum okuldur. Ayrica, okulun diger egitim kurumlarindan
ayiran temel Ozelligin, insan {lizerinde g¢alisarak onu farklilastirma ve degistirme yetenegi oldugunu
bilmekteyiz (A¢ikalin, 1994, aktaran: Danis, 2009: 1). Ogretmenlerin okulun en énemli 6gelerinden biri
oldugu ve gengleri yarinin rollerine hazirlama, kotii aligkanliklardan kurtarma, kisilik gelistirme, iyi
vatandas olarak yetistirme gibi dnemli gorevleri Ustlendigi bilinmektedir. Ayrica, bir toplumda egitim
sisteminin bekledigi hedefler arasinda 6grenmeyi 6grenen bireyler haline gelme, tartisma ve sorgulama
yetenegi kazanma, bilim iiretebilme gibi becerilerin 6nemli oldugu belirtilmektedir (Balci, 2000,
aktaran: Erdas, 2009: 5). Okullarin verimliliginde etkili olan faktorler arasinda yonetici, ortam, program
gibi unsurlarin yan1 sira 6gretmenin en 6nemli rolii oynadig1 vurgulanmaktadir. Ayrica, okulda bulunan
iiyelerin, gorevlerinden daha fazlasin1 yapmaya istekli olmalarmin okullarin daha etkili ¢aligmasinda
onemli oldugu ifade edilmektedir (Kurt ve Terzi, 2004, aktaran: Erdas, 2009: 5). YOnetim
arastirmalarinda motivasyon, arzu edilen is davranislarini baglatma, yoneltme ve devam ettirme hareketi
olarak betimlenmektedir. Motivasyonun bir kisinin ya da is grubunun g¢abalarmni harekete gecirme,
yonlendirme, 6nem kazandirma ve siirdiirme siireci olarak tanimlandigi bilinmektedir. Motivasyon,
kiiltiirel ve bireysel egilimlerle iligkili ve ayni1 zamanda 6rgiitsel amaglara ulagsmak i¢in yiiksek diizeyde
caba sarf etmeye isteklilikle iligkilendirilmektedir.

Motivasyon, bireysel ihtiyaglarin yani sira grup ihtiyaglarini tatmin etmeye ydnelik arabulucu bir
Ozellige sahiptir. Motivasyonun is gorenlerin hem bireysel hem de grup diizeyinde ihtiyaglarini
karsilamaya yonelik bir rol {istlendigi vurgulanmaktadir. Motivasyonun ¢esitli baglamsal unsurlarla
iligkilendirildigi ve is diinyasindaki uygulamalara dair bilimsel destek saglandig: goriilmektedir (Brislin,
Kabigting, Latham ve Pinder, 2005: 486; Macnab, Worthley ve Zukis, 2005: 88). Motivasyon, bireysel
ihtiyaglarin tatmin edilme cabasiyla birlikte orgiitsel amaglara yonelik yiiksek diizeyde caba sarf etmeye
olan isteklilik ve sartlanma olarak nitelendirilmektedir. Bu tanimlamada, motivasyonun igsel bir
durumdan kaynaklanan ve c¢esitli sonuglara ulasma arzusuyla ilgili oldugu belirtilmektedir. Is
motivasyonu, Orgiitsel bir olusum i¢inde giiglenen, yonlendirilen ve siirdiiriilen bir siire¢ olarak
goriilmektedir. Motivasyonun, is gorenlerin isin kendisiyle, diger calisanlarla ve orgiit ile olan
etkilesiminden dogan bir sonug oldugu ifade edilmektedir. Motivasyonun farkli tanimlamalarin ii¢ genel
unsuru icerdigi belirtilmektedir. Bu unsurlar harekete gegirmek, kanalize etmek ve davranisi
stirdiirmektir (Mowday, Shapiro, ve Steers, 2004: 379).

Motivasyon terimi, Latince "to move" kelimesinden tiiremistir ve temel anlamiyla "hareket etmek"
olarak cevrilebilir. Motivasyon, insanlar1 harekete geciren, davraniglarin1 yonlendiren faktorleri ifade
eder. Bu faktorler arasinda diislinceler, umutlar, inanclar, arzular, ihtiyaglar ve korkular gibi igsel
durumlar bulunur. Motivasyon, bireyin bir hedefe ulasma arzusu, bir amaca yonelik ¢aba sarfetme istegi
ve bu hedefe ulasma yolunda siirekli bir ¢aba gosterme durumunu icerir (Kambur ve Oriicii, 2008).
Motivasyon, insan davranislarinda oldukca kritik bir role sahiptir. Insanlarin belirli bir davranisi
sergilemesini saglayan giictiir ve bu, genellikle belirli bir amaca ulagma istegi veya hedeflere yonelik
bir ¢aba icerir. Calisanlarin davraniglarini ve motivasyonlarini anlamak, bir organizasyonun etkinligi ve
verimliligi agisindan biiyiik 6nem tagir. Her davranigin bir istek ve bir amaci oldugunu belirtmek,
motivasyonun temel prensiplerinden biridir. insanlar, belirli bir amaca ulasmak icin davraniglarini
sekillendirir ve bu amaglar genellikle bireyin gereksinimlerini gidermeyle ilgilidir (Sabuncuoglu, 1984).

Motivasyon, 6gretmen performansini belirlemede ve dolayisiyla okullarin etkililigi ve gelisiminde
onemli bir rol oynar. Ogretmenlerin motivasyonu, dgrencilere etkili bir sekilde 6gretme, dgrenci
basarilarin1 artirma ve genel olarak egitim kurumlarinin basarisina katkida bulunma yeteneklerini
etkileyebilir. Fritz Heider' in belirttigi gibi, kisinin sahip oldugu yetenek ve motivasyonun performansi
belirlemedeki etkisi 6nemlidir (Berkowitz,1974). Motivasyon, ¢alisanlarin ve orgiitiin performansini
etkileyen kritik bir faktordiir. Iyi bir motivasyon, calisanlarin islerine daha fazla baglanmasina, daha
yiiksek bir performans sergilemelerine ve 6rgiit hedeflerine daha etkili bir sekilde katkida bulunmalarina
yardimct olabilir. Performansi artirmak isteyen bir yonetici, motivasyonu etkileyen cesitli faktorleri
anlamali ve degerlendirmelidir. Bu faktorler arasinda calisanlarin tutumlari, davranislari, istekleri,
arzulari, fikirleri, duygusal durumlar1 ve orgiit icinde ya da disinda etkili olan faktdrler bulunmaktadir.
(izmirli, 2000; akt. Agirbas, Biiyiikkasike1, Celik, 2005). Etkili okullarla ilgili yapilan arastirmalar
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incelendiginde; 6zellikle 6gretime vurgu 6n plana ¢ikmaktadir. (Brophy ve Good, 1986; Lezotte, 1985;
Mackenzie, 1983; Sisman, 2002). Okulun temel amacinin 6gretim oldugu ve okuldaki her seyin
ogretime katki saglama oraninda degerli oldugu kabul edilmelidir. Ogrencilerin motivasyonu,
ogretmenlerin smif iginde etkili bir sekilde yonlendirmesi, denetlemesi ve 6grenci-6gretmen etkilesimi
ile gergeklesen etkinliklerle yakindan iliskilidir. Egitim siirecinde 6grencilerin ilgisini ¢ekmek, onlari
O0grenmeye tesvik etmek ve onlara O6grenme siirecini anlamli hale getirmeleri i¢in destek olmak
onemlidir. Bu baglamda, 6gretmenlerin 6grencilere yonelik motivasyonlarini yiiksek tutmalari, ilgi
cekici ve etkilesimli ders materyalleri kullanmalari, 6grenci merkezli Ogretim stratejilerini
benimsemeleri dnemlidir (Balci, 2011). Ogretmenler dgrencilerin elde ettigi egitimin niteliginin
belirlenmesinde en can alic1 faktdrdiir (Unesco, 2006). Ogretmenlerden dgrencilerinin en yiiksek
diizeyde nitelik ve nicelikte dgrenmelerini saglamalar1 beklenmektedir (Balc1, 2011). Ogretmenlerin
motivasyonu, 0grenci basarist iizerinde onemli bir etkisi oldugu gibi, genel olarak okulun etkililigi
tizerinde de belirleyici bir faktordiir. Motive edilmis 6gretmenler, daha etkili bir 6gretim siireci yiiriitme,
ogrencileri daha iyi ydnetme ve 6grenmeyi destekleme egilimindedirler. Ogretmenlerin motivasyonunu
saglamak, egitim liderleri ve okul miidiirleri i¢in stratejik bir oncelik olmalidir (Jesus ve Lens, 2005).

Ogretmenler, egitim ve Ogretim faaliyetlerini yiiriiten, aym zamanda ogrenciler, veliler ve okul
yoneticileri ile siirekli etkilesim halinde olan &nemli figiirlerdir. Ogretmenlerin psikolojik durumu,
egitim siirecine onemli bir etki yapabilir ve bu etki, olumlu ya da olumsuz olabilir. Ogretmenin
psikolojik durumu, 6grenci-6gretmen etkilesimi, sinif yonetimi, motivasyon, 6grenci basarisi gibi birgok
faktorii etkileyebilir (Oztiirk ve Uzunkol, 2013). Ogretmenlerin is motivasyon diizeyi, egitim
sistemlerinde 6nemli bir faktordiir. Motive 0gretmenler, dgrencilere daha etkili bir sekilde 6gretebilir
ve smif ortamini olumlu bir sekilde etkileyebilir (Ceyhan, 2002). Ogretmenlerin motivasyonlarini
artirmak ve siirdiirmek i¢in, egitim kurumlar1 ve yoneticiler, 6gretmenlerin islerine odaklanmalarini
engelleyebilecek veya destekleyebilecek faktorleri anlamali ve bu dogrultuda 6nlemler almalidir (Tas,
2005). Aksi takdirde egitim ve Ogretim faaliyetlerinde aksamalar meydana gelecek ve bu durum
verimliligin biiyiik 6lciide azalmasina sebep olacaktir (Oztay, 2006). Ogretmenlerin motivasyonu,
okuldaki genel etkililigi biiylik 6l¢iide etkiler ve bu konuda okul yoneticileri 6nemli bir rol oynar.
Ogretmenlerin sosyal gereksinimlerine duyarli bir sekilde yaklasmak, onlarin motivasyonunu ve is
tatminini artirabilir. Bu baglamda, giiven duygusuna dayali bir okul iklimi olusturmak ¢ok 6nemlidir.
Okul yoneticileri, 6gretmenlerin fark edilme, takdir edilme, karara katilim, adil davranilma gibi temel
ihtiyaclarin1 anlamali ve bu ihtiyaclara ydnelik caba gostermelidir. Ogretmenlerin hissettigi deger ve
saygt, onlarin motivasyonunu artirabilir ve iglerini daha etkili bir sekilde yapmalarina olanak taniyabilir.
Ayni zamanda, degisimlere hizli bir adaptasyon siireci yasamak da onemlidir. Hizla degisen egitim
ortaminda, okul yoneticileri 6gretmenleri degisimlere hazirlamali, onlar1 bilgilendirmeli ve siirece
katilimlarimi tesvik etmelidir (Basaran, 2000; Bursalioglu, 2013). Siiphesiz tiim bunlar, 6gretmen
motivasyonunun saglanmasinda okul yoneticilerine diisen gérevlerin ne denli 6nemli oldugunu ve tutum
ve davraniglariin 6gretmenler tizerinde ne derece etkili oldugunu gostermektedir.

Arastirmanin amaci, Ortadgretimde calisan Ogretmenlerin motivasyonlarimi etkileyen faktorlerin
aragtirilmasi ve incelenmesidir. Ogretmenlerin hazir bulunuslugunu, giidiilenmesini ve verimliliginin
artmasi i¢in birincil derecede 6nem arz eden motivasyon faktoriinii olumlu ve olumsuz etkileyen
Olgiitlerin belirlenmesini saglamaktir. Calismanin amaci, 6gretmenlerin is motivasyonunu anlamak ve
bu motivasyonu artirmaya yonelik faktorleri belirlemek oldugundan olduk¢a anlamli ve 6nemli bir
hedefe odaklanmaktadir. Bu tiir bir ¢alisma, egitim sistemlerinin daha etkili ve siirdiiriilebilir hale
gelmesine katkida bulunabilir. Ogretmenlerin is motivasyonunu anlamak ve artirmak, egitimde daha
olumlu bir dongii olusturabilir, 6grencilere daha iyi bir 6grenme deneyimi sunabilir ve genel olarak
egitim kalitesini iyilestirebilir.

YONTEM

Ortadgretimde ¢alisan 0gretmenlerin motivasyon etkenlerini arastirmaya yonelik olarak yapilan bu
arastirma nitel arastirma olarak tasarlanmistir. Calismada olgu bilim deseni kullanilmistir. Nitel
aragtirmalar, genellikle derinlemesine anlayis ve katilimcilarin kendi deneyimlerini ifade etmelerine
odaklanir. Olgusal bilim deseni ise bu tiir arastirmalarda yaygin olarak kullanilan bir desen tiirtidiir
(Simgek ve Yildirim, 2005). Bu arastirmada 6gretmenlerin motivasyon etkenlerini anlamak ve bu
etkenlere dair derinlemesine bilgi elde etmek amaciyla olgu bilim deseni kullanilmasi oldukca
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anlamlidir. Nitel aragtirma yontemi ve yari yapilandirilmig gériigme formu kullanilmig ve icerik analizi
yapilmigtir. Toplanan veriler 6nce betimlenmis sonra bu bulgular ilgili yorum ve agiklamalarla
aktarilmigtir.

Arastirmanin Calisma Grubu

Arastirmanin ¢alisma grubu, 2023-2024 egitim dgretim y1linda Istanbul ili Gaziosmanpasa ilgesi Plevne
Anadolu Lisesi’nde gorev yapan goniillii 15 6gretmenden olugmaktadir.

Tablo:1. Kidem Yillar:

f
Mesleki Kidem 1-5 yil(erkek) 2 kisi
1-5 yi1l (kadin) 5 kisi
6-20 yil(erkek) 2 kisi
6-20 y1l(kadin) 6 kisi

Arastirmaya 4 erkek, 11 kadin 6gretmenimiz goniillii olarak katilmistir. Erkek 6gretmenlerin yas araligi
30-40 arasinda iken, kadin dgretmenlerden 2 tanesi 30 yasin altinda, 9 tanesinin ise 30-40 yas araliginda
oldugu tespit edilmistir. Erkek 6gretmenlerin 2’si lisans mezunu iken, 2’si yiiksek lisans mezunudur.
Kadin 6gretmenlerin ise 7 tanesi lisans mezunu, 4’ yiiksek lisans mezunudur.

Erkek 6gretmenlerden 1-5 yil arast kidem yili bulunan 2 kisi, 6-20 y1l araliginda kidem yili bulunan 2
kisi vardir. Kadin 6gretmenlerden ise 1-5 yil aras1 kidem yili bulunan 5 kisi, 6-20 y1l araliginda kidem
yili bulunan 6 6gretmen tespit edilmistir. Tablo 1’e gore 1-5 yil mesleki kidemi bulunan toplam 7
Ogretmen var iken, 6-20 y1l aras1 mesleki kidemi bulunan toplam 8 6gretmen oldugu gériilmiistiir.

Tablo:2. Brans Dagilimi Toplam
f

Biyoloji
Ingilizce
Almanca
Felsefe
Miizik
Kimya
Edebiyat
Tarih
Matematik

WpRRprRPERNDWE

Tablo:3. Erkek Ogretmen Brans Dagilim:

f
Edebiyat 1
Almanca 1
Tarih 1
Matematik 1
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Tablo:4. Kadin Ogretmen Brang Dagilim:

Biyoloji
Ingilizce
Almanca
Felsefe
Miizik
Kimya
Matematik
Tarih

PN R =R Rk WP

Tabloya gore en fazla katilim Matematik ve Ingilizce branslarindan saglanmistir. Bu branslar1 Tarih ve
Almanca takip etmektedir.

Veri Toplama Araclan

Aragtirmaci tarafindan arastirmanin amacina uygun olarak literatiir taranmis, alt1 acik uglu sorudan
olusan yar1 yapilandirilmis goriisme formu hazirlanilarak, uygulanmadan Once proje danigmani
akademisyenin goriisii ve onay1 alinmistir. Goriigme formunun ilk kisminda kadin yoneticilerin medeni
hali, hizmet y1l1 ve brangina iliskin demografik bilgileri toplama amagli sorular sorulmustur. Verilerin
yorumlanmasinda demografik tablodan yararlanilmistir.

Verilerin Toplanmasi

Plevne Anadolu Lisesi’ndeki goniillii 6gretmenlerden randevu alinarak belirlenen yer ve zamanda yiiz
yiize goriisme teknigiyle goriismeler yapilmistir. Goriisme sirasinda ti¢iincii bir kiginin olmamasina 6zen
gosterilmis, goriismelerde gizlilik esasna uyulmustur. Goriigsmelerde sorular formdaki siralamaya
uygun sekilde sorulmus ve katilimcinin sahsi goriisiinii rahatca ifade edebilecegi zaman taninmustir.

Verilerin Analizi ve Yorumu

Veriler alt problemler dogrultusunda gruplandirilip, temalar olusturulup igerik analizi yapilmisgtir.
Analiz siirecinde ilk olarak yazili olan goériisme formlar1 desifre edilmistir. Elde edilen bulgular
¢Oziimlenmistir. Coziimlemeler yapilirken goriigme formunun basinda yer alan sorulara dayanilarak
demografik tablo ve sekiller olusturulmus, motivasyonlar etkileyen faktorlerin analizi yapilirken
kisilerin lisans ya da yiiksek lisans mezunu olmalari, kidem yili ile baglant1 kurulmustur. Yiiz ylize
goriisme yapilarak toplanan bulgular tablolagtirilarak yorumlar yapilmaistir.

Gegerlilik ve Giivenilirlik

Giivenilirligi saglamak i¢in katilimcilarm yanitlar1 yaziya dokiildii ve katilimeilarin onami alindiktan
sonra herhangi bir zaman kayb1 yasanmadan analiz edilmeye baglanmistir. Katilimeilardan aydinlatilmig
onam alinarak aragtirmanin i¢ gegerligi artirilmaya ¢aligilmistir. Aragtirmanin dis gegerliligini arttirmak
i¢in aragtirma yontemi, evren, ¢aligsma grubu, veri toplama araci ve elde edilen verilerin ¢dziimlenmesi
detaylandirilmistir.

ARASTIRMA BULGULARI VE TARTISMA

Soru 1: Ogretmenlerin is motivasyonlarim arttiran/arttirabilecek durumlara iliskin algilar
nelerdir?

Yiiksek lisans mezunu kadin 6gretmenler sayginlik gérmek, sosyal birlikteligi arttiran aktivitelerin
planlanmasi, simif mevcudunun 25°i gecmemesi ve tekli egitim gibi faktorlerin is motivasyonlarini
arttiran unsurlar oldugunu ifade etmistir. Aynmi soruya lisans mezunu kadin dgretmenler 6grencilerin
istekli olmasi, veli-6grenci profili, sinif mevcudu azhigi, tekli egitim ve maas gibi faktorlerin
motivasyonlarini arttiran unsurlar oldugunu belirtmistir.

Iki grupta ortak dne ¢ikan cevap; siif mevcudunun azhig: ve tekli egitim olmustur. Bunun yani sira
yiiksek lisans mezunu kadin dgretmenler 6zellikle sayginlik gérme istegi ve birlikte sosyal etkinliklerin
planlanmasina vurgu yaparken, lisans mezunu kadin 6gretmenlerin bu durumlara hi¢ deginmedigi
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gozlemlenmistir. Lisans mezunu kadin 6gretmenler, 6grencilerin istekli olmasi, veli profili, maas gibi
daha c¢ok digsal faktorlere baglh kalarak motivasyonlarinin artacagim belirttikleri tespit edilmistir.

Yiiksek lisans mezunu erkek dgretmenler basarili 6grenciler ve birlikte sosyal aktiviteler diizenlemenin
motivasyonlarina olumlu etki ettigini bildirdi. Ayni soruya lisans mezunu erkek 6gretmenler ise veli
profili ve istekli 6grencilerin varliginin motivasyonlarini olumlu etkiledigini belirtmistir.

Verilen cevaplar incelendiginde yiiksek lisans yapan kadin ve erkek &gretmenlerin birlikte sosyal
aktiviteler planlamanin motivasyonlarimi olumlu yonde arttiracagini bildirdikleri goriilmiistiir. Lisans
mezunu erkek Ogretmenlerin ise, lisans mezunu kadin 6gretmenler gibi motivasyonu daha c¢ok dis
faktorlere bagladigy, veli ve 6grenci profilinden etkilendikleri tespit edilmistir.

Bir 6gretmen konuyla ilgili goriislerini su sekilde belirtmistir: “Sinif mevcudunun 25’7 ge¢memesi,
ogrencilerin istekli olusu, tekli egitim ve maaslarin artmast motivasyonumu arttiracak faktorler
arasindadr” (09)

Soru 2: Ogretmenlerin is motivasyonlarim olumsuz etkileyen durumlara iliskin algilar: nelerdir?

Yiiksek lisans yapan kadin 6gretmenler evrak fazlaligi ile is yiikii olusturulmas, itibarinin zedelenmesi,
Ogretmen tlizerindeki baskilar, notlarin hep 6grenci lehine sorgulanmasi, disiplin cezalariin yetersiz
kalmas1 ve simif mevcudunun fazlaliginin is motivasyonlari {izerinde olumsuz etkiye sahip oldugunu
belirtmistir. Ayni soruya lisans mezunu olan kadin 6gretmenler ise dgrenci- veli profili, idarecilerin
davraniglari, smif mevcudunun fazlaligi, miifredat yogunlugu, Ogrencilerin isteksiz olusu, maas
diisiikliigii gibi faktorlerin is motivasyonlarini olumsuz etkiledigini beyan etmistir.

Yiiksek lisans ve lisans mezunu kadin dgretmenlerin motivasyonlarini olumsuz etkileyen faktorlerde
ortak olarak “sinif mevcudu fazlalig1” oldugu incelenmistir. Bunun harici yiiksek lisans yapan kadin
Ogretmenler yine itibar, sayginlik gibi konulara 6nem verirken; lisans mezunu kadin 6gretmenler maas
diisiikliigii, veli profili gibi faktorlerin motivasyonlarini olumsuz etkileyecegi hususunda durmustur.

Yiiksek lisans yapan erkek Ogretmenler evrak islerinin fazlaliinin motivasyonlarini olumsuz
etkiledigini bildirirken, lisans mezunu erkek oOgretmenler isteksiz O6grenciler ve tekli egitimin
olmayisinin motivasyonlarini azaltict 6nemli faktorler oldugunu belirtmistir.

Yiiksek lisans mezunu kadin ve erkek 6gretmenlerin 6zellikle ortak olarak evrak fazlaligi ile olusturulan
is ytkiinlin is motivasyonlarin1 olumsuz etkiledigini belirttikleri gézlemlenmistir. Lisans mezunu
ogretmenler ise daha ¢ok Ogrencilerin isteksiz olmast durumunu motivasyonlarimi diigiiriicii faktor
olarak beyan etmistir.

Bir 6gretmen su sekilde goriis bildirmistir: “Ogretmen iizerinde MEB, veli is birligi ile baskilar
yapulyor. Ogretmen notlarimin hep égrenci lehine sorgulanmasi, disiplin cezalarinin yetersiz olmast
ogretmenlerin 6grenci tizerindeki etkililigini diisiiriiyor ve bu durum motivasyonumun diismesine sebep
oluyor” (06).

Soru 3: Cahistigimiz ortamdan memnun musunuz?
Verilen cevaplar asagida tabloda gosterilmistir:

Tablo:5. Toplam ogretmenlerin ¢alistiklar: ortamdan memnuniyetleri

Kadin Erkek
f f
Evet 7 4
Hayir 3
Kismen 1
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Tablo 5’te goriildiigii gibi arastirmaya katilan biitiin erkek 6gretmenler ¢alistiklar1 ortamdan memnun
oldugunu dile getirirken, kadin 6gretmenlerin 7’si memnun oldugunu, 3’ olmadigini ve 1’1 kismen
memnun oldugunu ifade etmistir.

Ayni1 soruya lisans ve yiiksek lisans mezunu olma durumlaria gore verilen cevaplar asagidaki tabloda
gosterilmistir.

Tablo:6. Lisans ve yiiksek lisans mezunu kadin 6gretmenlerin ¢calistiklart ortamdan memnuniyetleri

Lisans mezunu kadin Y.L. mezunu kadin
Ogretmenler Ogretmenler
f f
Evet 6 1
Hayir 1 2
Kismen - 1

Lisans mezunu kadin 6gretmenlerin ¢alistiklar1 ortamdan memnuniyet oranlarinin yiiksek lisans mezunu
kadin 6gretmenlerin memnuniyet oranindan daha fazla oldugu goriilmiistiir.

Tablo:7. Lisans ve yiiksek lisans mezunu erkek dgretmenlerin ¢alistiklart ortamdan memnuniyetleri

Lisans mezunu erkek Y.L. mezunu erkek
Ogretmenler Ogretmenler
f f
Evet 2 2
Hayir - -
Kismen - -

Tablo 7°ye gore hem lisans hem yiiksek lisans mezunu erkek 6gretmenlerin hepsinin galistig1 ortamdan
memnun olduklar goriilmiistiir.

Soru 4: Ustlerinizden takdir gériiyor musunuz?
Ogretmenlerin verdikleri cevaplar asagida tabloda gosterilmistir.

Tablo:8. Ustlerden takdir gérme durumu

Kadin Erkek
f f
Evet 6 3
Hayir 3 -
Kismen 2 1

Tablo 8’e gore toplamda 9 6gretmenin iistlerinden takdir gordiigii, 3 6gretmenin takdir gérmedigi ve 3
o0gretmenin kismen takdir gordiigii sonucuna varilmigtir. Erkek 6gretmenlerin kadinlara oranla daha
fazla takdir gordiigiinii beyan ettigi gorilmiistiir.

Ayni soruya lisans ve yiiksek lisans mezunu kadin 6gretmenlerin verdikleri cevaplar agsagida tabloda
gosterilmistir.

Tablo:9. Lisans ve yiiksek lisans mezunu kadin ogretmenlerin iistlerinden takdir goriip gormeme
durumu

Lisans mezunu kadin Y.L. mezunu kadin
Ogretmenler Ogretmenler
f f
Evet 5 1
Hayir 2 1
Kismen - 2
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Lisans mezunu kadin 6gretmenlerin yiiksek lisans mezunu kadin 6gretmenlere oranla iistlerinden daha
fazla takdir gordiiglini beyan ettikleri goriilmiistiir. Yiksek lisans mezunu kadm &gretmenlerin
iistlerinden daha fazla takdir gormek istedigi kanisina ulagilabilir.

Tablo:10. Lisans ve yiiksek lisans mezunu erkek dgretmenlerin iistlerinden takdir goriip gormeme
durumu

Lisans mezunu erkek Y.L. mezunu erkek
ogretmenler ogretmenler
f f
Evet - 2
Hayir 1
Kismen 1

Tablo 10’a gore yiiksek lisans mezunu erkek Ogretmenlerin iistlerinden takdir goriiyorken, lisans
mezunu erkek 6gretmenlerden hicbirinin takdir gormedigi yargisina varilmaktadir. Lisans mezunu erkek
ogretmenlerin 1’1 kismen takdir gérdiigiinii sdylerken, digeri gdrmedigini belirtmistir. Bir 6gretmen de
su sekilde goriisiinii bildirmistir: “Takdir gériiyorum fakat béyle bir beklenti iginde degilim” (O7).

Soru 5: idarecilerin hangi tutum ve davramslari is motivasyonunuzu ve performansimzi arttirir?

Yiiksek lisans mezunu kadin 6gretmenler idarecilerin takdir edici, adil davranma, 6gretmene deger
verme gibi davraniglarinin is motivasyonlarini olumlu etkiledigini dile getirmistir. Ayni soruya lisans
mezunu kadin Ogretmenler tarafindan idarecilerden takdir gérme, idarecilerin adil davranmalari,
samimiyet, saygi ve giiler yliz gostermelerinin motivasyonlari iizerinde olumlu bir etkiye sahip oldugu
sOylenmistir.

Yiiksek lisans mezunu erkek Ogretmenlerin hepsi idareciler tarafindan verilen evrak yiikiiniin
azaltilmasinin motivasyonlarini olumlu etkileyecegini belirtmislerdir. Ayni soruya lisans mezunu erkek
Ogretmenler ise idarecilerin yol gdsterici ve adil olmalarinin motivasyonlarini arttiran etmenler
oldugunu ifade etmistir.

Idarecilerin adil olmasinin hem kadin hem erkek Ogretmenler icin is motivasyonlarim1 ve
performanslarini arttirici etken olarak goriildiigii anlagilmaktadir.

Soru 6: Idarecilerin hangi tutum ve davramslar is motivasyonunuzu ve performansimz azaltir?

Yiiksek lisans mezunu kadin dgretmenler idarecilerin dedikodu ve ayrimcilik yapmalari, gereksiz is
yikii vermeleri ve baskici ortam olusturmalarinin is motivasyonlarini azaltan faktorler oldugunu dile
getirirken, lisans mezunu kadin 6gretmenler ise idarecilerin sert bir tislup kullanmalari, siirekli denetim
yaptiklarini hissettirmeleri, saygisizlik yapmalari, takdir etmemeleri, baski ve mobbing yapmalarinin is
motivasyonlarini ve performanslarini azalttigini ifade etmistir.

Hem lisans hem yiiksek lisans mezunu kadin 6gretmenler baskici ortamin is motivasyonlarint ve
performanslarini azaltacagini belirtmistir.

Bu soruyu bir 6gretmen su sekilde goriisiinii bildirmistir: “ fyi niyetli buldugu ¢alisanlarina fazla is yiikii

.....

diisiiriiyor” (03).

Yiiksek lisans mezunu erkek ogretmenlerin hepsi idarecilerin 6gretmenlerin yaninda durmamasinin
motivasyon azaltici faktér oldugunu sdylerken, lisans mezunu erkek dgretmenler ise idarecilerin sert bir
iislup kullanmalar1 ve ayrimeilik yapmalarinin motivasyonlarini azaltacagini bildirmistir.

Lisans mezunu kadin ve erkek oOgretmenler ozellikle idarecilerin kullandiklari sert iislubun is
motivasyonlarini ve performanslarini azaltacagimi dile getirmistir. Yiksek lisans mezunu erkek
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Ogretmenler ise daha ¢ok idarecilerin 6gretmenlerin yaninda durmamalarinin motivasyonlarini diisiiriicii
etki oldugunu ifade etmistir.

Bir 6gretmen konuyla ilgili sdyle demistir: “Idarecinin dogru kararlar alamamasi, kaba ve sert bir
tislup kullanmasi, ayrimcilik yapmast motivasyonumu oldukga diisiiriir ”(05).

SONUC, TARTISMA VE ONERILER

Bu caligsmada; Plevne Anadolu Lisesi’nde ¢aligsan 6gretmenlerin ig motivasyonlarini ve performanslarini
arttirict ya da azaltici faktorlerin neler oldugu arastirilmistir. Arastirmanin sonuglarina gore; bu
faktorler, 6gretmenin kisisel ozelliklerinden ve beklentilerinden, 6grenci iliskilerine, is ortamindan
idarecilerin tutumuna kadar bir¢cok alam1 kapsamaktadir. Ogretmenlerden alman goriislere gore
ortaggretimde ¢alisan 6gretmenlerin motivasyonunu etkileyebilecek 6nemli faktorleri sunlardir:

1. Ogrenci Iliskileri: @grencilerle saglikli, olumlu ve etkilesimli iliskiler kurmak, 6gretmenlerin
motivasyonunu artirabilir. Ogrencilere duyulan giiven, 6gretmenin isine olan bagliligini etkileyebilir.

2. Is birligi ve Destek: Okuldaki diger 6gretmenlerle, yoneticilerle ve personelle is birligi yapma
imkanlari, 6gretmenlerin motivasyonunu gii¢lendirebilir. Destekleyici bir ¢alisma ortami, olumlu bir
etki yaratabilir.

3. Ogrenci Basarisi: Ogrencilerin basarili olmasi, dgretmenlerin motivasyonunu artirabilir.
Bagarili 6grencilere katki saglamak, 6gretmenin isine duydugu tatmini artirabilir.

4, Calisma Kosullari: Rahat ve diizenli bir sinif ortami, 6gretmenin motivasyonunu etkileyebilir.
Fiziksel ¢alisma kosullari, 6gretmenin isine olan bagliligini olumlu yonde etkileyebilir.

5. Yonetim ve Liderlik: Okul yonetimi ve liderlik tarzi, 6gretmenlerin motivasyonunu etkiler. A¢ik
iletisim, adil yonetim ve Ogretmenlere destek motivasyonlarini arttirabilir. Yonetimin sergiledigi
olumsuz tutumun, takdir edilmeme ve odiillendirilmemenin 6gretmen motivasyonunu diisiirdiigii
saptanmuistir.

6. Mesleki Saygi ve Tanima: Toplumun ve yoneticilerin 6gretmenlere saygi gostermesi, onlarin
mesleki degerini anlamas1 ve takdir etmesi, 6gretmenlerin motivasyonunu etkileyebilir.

7. Maas ve Ozliik Haklari: Maas, ozliik haklar1 ve kariyer olanaklari, Ogretmenlerin
motivasyonunu etkileyen temel unsurlardan biridir. Adaletli bir maas sistemi ve 06zliik haklari,
Ogretmenlerin islerine olan bagliliklari artirabilir.

Aragtirmaya katilan 6gretmenler 6zellikle bu unsurlar iizerine durmustur. Sinif mevcutlarinin fazla
olmasi da dgretmenlerin motivasyonlarii diisiiriicii faktor olarak tespit edilmistir. Ogretmenler siif
mevcutlarinin 25’1 gecmemesi gerektigini  belirtmislerdir. Evrak fazlaliindan sikayet¢i olan
Ogretmenler bu durumun motivasyonlarimi disiiriicii bir faktér oldugunu dile getirmislerdir.

Lise 6gretmenlerinin genel motivasyon diizeyleri incelendiginde orta diizey motivasyona sahip olduklari
goriilmektedir. Ogretmen motivasyonlarim etkileyen faktorlerle ilgili benzer bir arastirma “Ilkokul ve
Ortaokul Yéneticilerinin Ogretim Liderligi Davranislarmin Ogretmen Motivasyonuna Etkisi” adl
calisma Kurt (2013) tarafindan yapilmistir. Bu bilgiler, 6gretmen motivasyonu {izerine yapilan iki farkli
arastirmanin benzer sonuglar ortaya koydugunu gostermektedir. Ilkokul ve ortaokul gretmenleri ile lise
Ogretmenleri arasinda benzer motivasyon diizeylerinin saptanmasi, egitim diizeyine gore farkliliklarin
oldugu ve bu farkliliklarin 6gretmenlerin motivasyonunu etkiledigine dair dnemli bilgiler sunmaktadir.
Ayrica Kurt (2013) tarafindan yapilan aragtirmada da motivasyon dlgegi bakimindan egitim diizey
gruplari arasinda anlamli fark bulunmustur. Hem lisans hem yiiksek lisan mezunu kadin ve 6gretmenler
is motivasyonlarinin ve performanslarinin artmasini tesvik edecek unsurun sosyal birlikteligi arttiracak
aktiviteler diizenlenmesi oldugunu ifade etmislerdir. Bu konudaki istegin fazlaligina bakilirsa
Ogretmenlerin bir arada ¢ok fazla etkinlik planlayamadigi, sosyal etkinlikler ile kaynasmanin
saglanamadig1 sonucuna varmak miimkiindiir.

Bu sonuglardan hareketle bazi oOnerilerde bulunmak miimkiindiir. Bunlardan ilki 6gretmenlerin
motivasyonlarini ve performanslarini arttirabilmek i¢in 6gretmenler arasi iligkilerin daha iyi ve samimi
olmasina olanak saglamak i¢in birlikte yapabilecekleri sosyal etkinliklerin diizenlenmesi saglanabilir.
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Bu konuda bir diger énemli faktdr idarecilere diismektedir. Ogretmenlerin motivasyonlarinin ve
performanslarinin arttirilmasinda idarecilere biiyiik rol diismektedir. idarecilerin 6gretmenlere kars1 adil
davranmasi, ayrimcilik yapmamasi, deger vermesi ve saygl gostermesi, dgretmenleri takdir etmesi,
baski ve mobbing yapmamalari, sert islup kullanmamalar1 6gretmenlerin motivasyonlarini arttirmada
ve Orgiitsel bagliliklarinin saglanmasinda oldukga elzemdir.
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