3. Uluslararasi Ege
Bilimsel Arastirmalar
Sempozyumu

11-12 MART 2023, ONLINE

RESEARCH SY

ISBN: 978-605-72606-

P

e

MPOSIUM

MARCH 11-12 2023, ONLINE

0-4

~ P

LDIRI KITAB
- PROCEEDINGS BOO

;\M\ \\\
)

&

5 4

b

A

3RD INTERNATIONAL AGEAN SCIENTIFIC

P

P



3. Uluslararasi Ege Bilimsel
Arastirmalar Sempozyumu

2023

(UEBAS'23)
11-12 Mart, 2023 / Online

Bildiri Kitabi
uebas.multidisipliner.com

ISBN: 978-605-72606-0-4

Yayin Tarihi: 15 Mart 2023



3. Uluslararas1 Ege Bilimsel Arastirmalar
Sempozyumu 2023

(UEBAS'23)
11-12 Mart, 2022 / Online

Bildir1 Kitabi

3rd International Aegean Scientific Research
Symposium 2023

(IASRS'23)
March 11th-12th, 2022 / Online

Proceedings Book

Bildirilerin her tiirlii sorumlulugu yazarlarina aittir.
uebas.multidisipliner.com

Languages
Turkish, English



SCIENTIFIC & REVIEW COMMITTEE
Muhammet Kerim AYAR, PhD (Usak Universitesi, Tiirkiye)
Fatih ERDEMIR, PhD (Karadeniz Teknik Universitesi, Tiirkiye)
Mehmet ULUCAN, PhD (Firat Universitesi, Tiirkiye)

Sibel DEMIR KACAN, PhD (Ondokuz May1s Universitesi, Tiirkiye)
Yusuf Mete ELKIRAN, PhD (Canakkale Onsekiz Mart Universitesi, Tiirkiye)
Aslihan DEMIRDOVEN, PhD (Tokat Gaziosmanpasa Universitesi, Tiirkiye)

Elif BIROL, PhD (Karamanoglu Mehmetbey Universitesi, Tiirkiye)

Gaye Gokalp YILMAZ, PhD (Burdur Mehmet Akif Ersoy Universitesi, Tiirkiye)
Tahsin KOCYIGIT, PhD (Ege Universitesi, Tiirkiye)
F. Giil KOCSO, PhD (Firat Universitesi, Tiirkiye)
Ece Ummii DEVECI, PhD (Nigde Omer Halisdemir Universitesi, Tiirkiye
Filiz BORAN, PhD (Hitit Universitesi, Tiirkiye)
Fatih APAYDIN, PhD (Bilecik Seyh Edebali Universitesi, Tiirkiye)
Buket OZDEMIR ISIK, PhD (Trabzon Universitesi, Tiirkiye)
Tevfik Cem AKALIN, PhD (Zonguldak Biilent Ecevit Universitesi, Tiirkiye)
Ali CAKMAK, PhD (Agr1 ibrahim Cegen Universitesi, Tiirkiye)
Fatih YERDEMIR, PhD (Gazi Universitesi, Tiirkiye)
[lknur POLAT, PhD (Akdeniz Universitesi, Tiirkiye)
Orhun KARA, PhD (izmir Yiiksek Teknoloji Enstitiisii, Tiirkiye)
Elif SENKUYTU, PhD (Atatiirk Universitesi, Tiirkiye)
Sefik Okan MERCAN, PhD (Canakkale Onsekiz Mart Universitesi, Tiirkiye
Chee-Ming CHAN, PhD (Universiti Tun Hussein Onn Malaysia, Malezya)

Frank Wesonga OMUKUY A, PhD (Africa Alliance for Health Research Environment and
Economic Development, Nijerya)

Amit Kumar CHAURASIA, PhD (Indian Institute of Technology Roorkee, Hindistan)
Faizah IDRUS, PhD (The International Islamic University Malaysia, Malezya)
Norzailawati Mohd NOOR, PhD (International Islamic University Malaysia, Malezya)
Mkedder IKRAM, PhD (Abou Bekr Belkaid University Tlemcen, Cezayir)
Maryam ZAINAL, PhD (Bahreyn)



OZET METIN
BILDIRILER
(ABSTRACT

PROCEEDINGS)



Sozlii Sunum/Oral Presentation

Mekanlarin Amaca Gére Islevlendirilmesi: Fuar Alan1 Ornegi
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Ogr. Gor. Gamze AKBAS
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OZET

Modern cagin getirisi olarak karsimiza ¢ikan bilim, teknoloji ve sanat alanlarinda yaganan
gelismeler ile yasam tecriibelerimiz her gecen giin farkli bakis acilar1 kazanmaktadir. Hizl
niifus artisi, go¢, dogal afetler, ekonomik degisiklikler insanoglunu bir¢ok agidan ¢oziim
iiretme, yeterli olan1 bulabilmek gibi Oneriler gelistirmeye yonlendirmektedir. Bu arayis
icerisinde mekanlar da farkli sekillerde kullanmilmakta, degerlendirilmektedir. Insanoglu
korunmak, siginmak, dinlenmek, giivende hissetmek ve benzeri bircok olgu nedeni ile bir
mekan’ a ihtiya¢ duyar. Dogal afetler gibi nedenler sonucu tiretim ve tiiketim hatalar1 nedeni
ile bu haklar1 baz1 insanlarin ellerinden alinmakta, bazilar1 iginse geri doniisii olmayan sonlar
hazirlamaktadir. Insa amaci ne olursa olsun kullanilabilir olan tiim mekanlar ihtiya¢ duyuldugu
taktirde tiim kullanicilarin gereksinimlerini karsilamak iizere hizmet vermek i¢in organize
edilebilir sekilde planlanmalidir. Hizmet ve biiyiikliik acisindan degerlendirildiginde “Fuar
Alanlar1”, ihtiyaclar1 kargilamak i¢in yeni Pazar ortamlari olusturan, kullanici ve {ireticiyi bir
araya getiren, her donem canli bir organizma olarak degerlendirilebilmektedir. Kapladiklar
alan ve inga sistemlerine bagli olarak ¢ok sayida kullanictya hizmet verebilen bu alanlar ihtiyaca
gore sekillenebilmektedir. Bu bakis agisi ile degerlendirdigimizde giinlimiizde yasanmis olan
dogal afet sonucunda insanlarin ihtiyaglarinin karsilanabilmesi amaci ile mekanlara yeni
islevler kazandirarak iiretim alani1 seklinde degerlendirildiklerini gérmekteyiz. Bu ¢alismanin
amaci bulundugumuz cografya itibari ile dnemli deprem kusaklarindan biri olan iilkemizde
yasanan dogal afet sonucu Istanbul Tiiyap Fuar Merkezinin {iretim tesisi olarak kullanimi
lizerine mekansal organizasyonu degerlendirmektir. Plan semasi incelemeleri ve fotograflar
tizerinden konu degerlendirilecektir.

Anahtar kelimeler; Fuar Alanlari, Mekan Organizasyonu, Dogal Afetler, Yeniden
Islevlendirme



Abstract

With the developments in the fields of science, technology and art, which we encounter as a
result of the modern age, our life experiences gain different perspectives day by day. Rapid
population growth, migration, natural disasters, and economic changes lead human beings to
develop suggestions such as producing solutions in many respects and finding the adequate one.
In this pursuit, spaces are also used and evaluated in different ways. Human beings need a place
to be protected, to take shelter, to rest, to feel safe and for many other reasons. Due to production
and consumption errors as a result of reasons such as natural disasters, these rights are taken
away from some people, and for others, irreversible ends are prepared. Regardless of the
purpose of the construction, all usable spaces should be planned in an organized way to serve
the needs of all users if needed. When evaluated in terms of service and size, “Fairgrounds” can
be considered as a living organism that creates new market environments to meet the needs,
brings together the user and the producer. These areas, which can serve a large number of users
depending on the area they cover and the construction systems, can be shaped according to the
needs. When we evaluate it from this point of view, we see that as a result of the natural disaster
experienced today, we see that they are considered as production areas by adding new functions
to the spaces in order to meet the needs of people. The aim of this study is to evaluate the spatial
organization on the use of Istanbul Tiiyap Fair Center as a production facility as a result of the
natural disaster in our country, which is one of the important earthquake belts in terms of its
geography. The subject will be evaluated through the analysis of the plan scheme and
photographs.

Keywords; Fairgrounds, Space Organization, Natural Disasters, Refunctioning
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Psikolojisi
Community Psychology In Disasters In The Context Of Risk Society
Theory
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Tiirkiye.

OZET

Ulrich Beck Risk toplumu kuramiyla modern-6tesi toplumlara ayna tutmaya caligir. Burada
kullanilan anlamiyla risk, onceki donemlerden giiniimiize kadar gelen tehdit ve tehlike
anlamlarinin yaninda giiniimiizde insanoglunun kendi eliyle yaptiklar1 ve sonuglarindan bizzat
sorumlu oldugu, insan disindaki diger canlilar1 da tehdit eden tehlikeleri ifade etmektedir.
Giiniimiiziin risklerinde tesadiifiin degil insanoglunun etkisi daha agir basmaktadir. Insanin
dogaya kars {istlin olma ¢abasinin sonucu olarak ortaya ¢ikan ekolojik riskler, niikleer tehditler,
dogal afetler yine doniip dolasip insanoglunun kendisine zarar vermektedir. Bu ortamlarda
hayatin risk kavrami iizerine sekillenmesi beraberinde gelecek i¢in duyulan endise ve kaygiy1
getirmekte, kaygi/korku kiltiirii risk toplumunun temel karakteristigi haline gelmektedir.
Afetler gibi olaganiistii durumlarda toplumsal reaksiyonlar1 risk toplumu kurami {izerinden
okumay1 amacglayan bu caligma literatiir taramasi olarak tasarlanmistir. Ayrica son yillarda
yaganan Covid-19 Pandemisi ve Kahramanmaras depremi donemlerine ait kisisel gdzlemlerden
de yaralanilmistir. Elde edilen bulgular dogrultusunda, olagandisi donemlerde tehdit ve
risklerin ongdriilemezliginin ‘korku’ duygusunu tirmanisa gecirdigi goriilmistiir. Kaygi ve
korkunun yoldaghk ettigi giivenlik endisesinin, gilindelik hayatin her asamasiyla ilgili
(sagliktan, egitime kadar..) ‘gelecekte ne olacak’ sorusunu zihinlerde canli tuttugu
gozlemlenmistir. Belirsizligin yarattigi panik ortaminda daha giivenli oldugu diisiiniilen
bolgelere/mekanlara dogru kayis cografi hareketliligi de artirmistir. Oyle ki ‘korkuyorum
Oyleyse varim’ oOnermesi risk toplumunun temel mottosu haline gelmis bulunmaktadir.
Korkunun ve gelecek kaygisinin giidiimiinde olan giiniimiiz bireyleri simdiye degil gelecege
odaklanarak yasamlarini organize etmeye ¢aligmaktadir.

Anahtar Kelimeler: Risk Toplumu, Afetler, Toplum Psikolojisi



ABSTRACT

Ulrich Beck tries to mirror the post-modern societies with his theory of risk society. Risk, as
used here, refers to threats and dangers that have come from previous periods to the present, as
well as dangers that threaten other living things other than humans, for which human beings do
it with their own hands and for which they are personally responsible for the consequences. In
today's risks, the effect of human beings outweighs the effect of coincidence. Ecological risks,
nuclear threats and natural disasters, which arise as a result of man's effort to be superior to
nature, return and harm mankind himself. In these environments, the shaping of life on the
concept of risk brings along the worry and anxiety for the future, and the culture of anxiety/fear
becomes the basic characteristic of the risk society. This study, which aims to read social
reactions in extraordinary situations such as disasters through risk society theory, is designed
as a literature review. In addition, personal observations of the Covid-19 Pandemic and
Kahramanmaras earthquake periods experienced in recent years were also benefited. In line
with the findings, it has been observed that the unpredictability of threats and risks in
extraordinary times increases the feeling of ‘fear'. It has been observed that the security concern,
accompanied by anxiety and fear, keeps the question of "what will happen in the future” alive
in the minds of every stage of daily life (from health to education..). In the panic environment
created by uncertainty, the shift towards regions/places that are thought to be safer has also
increased geographical mobility. So much so that the proposition 'l am afraid, therefore | am'
has become the basic motto of the risk society. Today's individuals, driven by fear and anxiety
about the future, try to organize their lives by focusing on the future, not the present.

Key Words: Risk Society, Disasters, Community Psychology



Pausanias’in Eseri “Periegesis tes Hellados” ve Antikgag’da
Seyahat

Pausanias’s “Periegesis tes Hellados” and Travel in Ancient Times

Dr. Ogr. Uyesi Nursah COKBANKIR SENGUL
ORCID: 0000-0002-5451-6198

Akdeniz Universitesi, Turizm Fakiiltesi, Turizm Rehberligi, Antalya, Tiirkiye
OZET

Pausanias MS 2. ylizyilda Roma hakimiyetindeki Asia Minor’de dogmus, imparatorlar
Hadrianus, Antoninus Pius ve Marcus Aurelius Donemlerini gérmiis bir antik donem yazaridir.
Hangi kentte dogdugu hakkinda net bir bilgi bulunmamasina ragmen ana vataninin Lydia’daki
Magnesia kenti oldugu diisiiniilmektedir. MS yaklagik 120 — 180 yillar1 arasinda Asia Minor,
Filistin, Misir, Kuzey Afrika, Hellas ve Italya’ya (Roma’da dahil) seyahatlerde bulunmustur.
Pausanias bu seyahatlerinden izleri yakaladigimiz 10 kitaptan olusan “Hellas’in Tasviri”
(Periegesis tes Hellados) isimli bir eser kaleme almistir. Tiim bu seyahatlerinden anlasildig:
iizere kendisinin varlikli bir aileden geldigi kabul edilebilir. Ciinkii antik¢agda bu tarzda bir
seyahat ancak varlikli insanlarin gergeklestirebilecegi bir aktivitedir. Eserin en 6nemli yani
Antik Yunan ve Roma kiiltiirlerine ait ilk ve en kapsamli seyahat iizerine yazilmis edebiyat
eseri olmasidir; ana konusu ise Roma Imparatorlugu sinirlar igindeki Hellas’a yaptig1 seyahatin
ayrintilarini icermektedir. Bizzat Asia Minor dogumlu kimligiyle Hellas’in cografyasi, anitlari,
gelenekleri vb hakkinda bilgiler sunmakta bir nevi Helen kiiltiirel kimligini incelemektedir.
Eserinde tarih, cografya, etnografya ve mitoloji ile hikaye, tasvir ve kullandig1 kanitlarla
bilimsel yazi modellerini birlestirmistir. Pausanias, Hellas’1 tasvir ederek okuyucusuna
aktarirken, kendi cografyasindan (Asia Minor) bildigi, tanidigi unsurlar1 da bir araya
getirmistir. Bu noktada tarih boyunca ortaya ¢ikarilan arkeolojik, edebi ve epigrafik verilerle
takip edilebilen Ege’nin iki kiyisinin kiiltiirel ortakligi, Pausanias’in goziinden “ortak kimlik”
olarak vurgulanmaya calisilmistir. Pausanias seyahatleri esnasinda birgok mimari anit, sanat
eseri, doga harikast vb hakkinda bilgiler sunarken, bunlara iliskin kanitlar1 onun zamanindaki
kalintilarla da desteklemeye calisir. Bu bilgileri aktarirken tarih, mitoloji, cografya ve epigrafi
(yazitbilimi) gibi pek ¢ok alandan yardim almistir. Bu noktada kendinden onceki antik
kaynaklardan yararlandigi gézlemlenmektedir. Mitolojiyi 6zellikle basta Homeros olmak iizere
kendinden Onceki mitoloji yazarlarindan, tarihi Herodotos, Thukydides gibi tarih¢ilerden
kaynak alarak aciklamaya calisirken, gezdigi yerlerde karsilastigi ya da onceden bildigi
epigrafik verilerden de yararlandigi goze garpar. Seyahat giiniimiizde oldugu gibi antik¢agda
da iletisimsel bir aktivitedir, bu yiizden siklikla eserinde gezdigi yerlerdeki halktan, yerelden
de bilgi aktardigir gdzlemlenmektedir. Bu calismada antik¢ag turizmi i¢in dnemli bir mil tasi
olan Pausanias ve eseri ele alinmistir. Bu baglamda Pausanias’in goziinden antik¢agda seyahat
motivasyonlarinin neler oldugu ortaya konulacak ve bu ogelerin ele alinig bigimleri
irdelenecektir.

Anahtar Kelimeler: Pausanias, Periegesis tes Hellados, Seyahat.



Abstract

Pausanias was an ancient writer born in the 2nd century AD in Asia Minor under the rule of the
Roman Empire. He lived through the reigns of the emperors Hadrianus, Antoninus Pius and
Marcus Aurelius. Although there is no clear information about his place of birth, it is considered
the city of Magnesia in Lydia. He travelled to Asia Minor, Palestine, Egypt, North Africa,
Hellas and Italy (including Rome) between about 120 and 180 AD. Pausanias wrote an
exceptional work in 10 books called “Description of Hellas” (Periegesis tes Hellados), in which
we can find traces of his travels. All these travels suggest that he came from a wealthy family,
because, in ancient times, this kind of travel was feasible only for a wealthy person. The most
important aspect of his work is that it is the first and most comprehensive work of literature on
travel in the ancient Greek and Roman cultures; its main subject is the details of his journey to
Hellas within the borders of the Roman Empire. As a native of Asia Minor himself, he provides
information on the geography, monuments, traditions, etc. of Hellas and, in a sense, analyses
the cultural identity of Hellens. He combined history, geography, ethnography and mythology
with narrative, and descriptions and evidence with models of scientific writing. Pausanias
brought together the elements he knew and recognized from his country (Asia Minor) in
describing and conveying Hellas to his readers. At this point, the cultural similarities between
the two sides of the Aegean, demonstrated by the archaeological, literary and epigraphic data
obtained throughout history, have been highlighted as a “common identity” through eyes of
Pausanias. In conveying this information, he drew on many disciplines, including history,
mythology, geography and epigraphy. At this point, it should be noted that he used the ancient
sources preceding his work. It is noteworthy that while he attempts to explain mythology by
referring to earlier mythological writer, especially Homer, and history regarding historians such
as Herodotus and Thucydides, he also uses of the epigraphic data encountered in places he
travelled through, or he already knew. Travel was communicative activity in antiquity, as it is
today. Therefore it is observed, that Pausanias often quotes information from people and locals
of the places he travels through. Pausanias and his work, which is an important milestone in the
history of ancient tourism, constitute the subject of this study. In this context, motivations of
travel in antiquity will be revealed and examined through the eyes of Pausanias.

Key Words: Pausanias, Periegesis tes Hellados, Travelling.
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Kitosan/ZnO/Nanokil Kompozit Filmlerin Hazirlanmasi ve
Karakterizasyonu

Preparation of Chitosan/ZnO/Nanoclay Composite Films and their
Characterization

Dr. Refik ARAT
ORCID: 0000-0002-5330-1478

Istanbul Universitesi, Fen Fakiiltesi Kimya Boliimii, Istanbul, Tiirkiye

OZET

Bu ¢alismada, ¢inko asetat dihidrat (Zn(CH3COO)..2H20) 6nciiliinden sol-jel reaksiyonuyla
sentezlenen ¢inko oksit (ZnO) partikiilleri ve dogal nanokil (halloysit nanotiip ve sepiyolit)
katkilarini igeren kitosan bazli nanokompozitler, ¢ozelti dokiim (solution casting) yontemiyle
film halinde hazirlanmistir. Elde edilen kitosan/ZnO/nanokil kompozit filmlerinin yapisal,
termal, ve mekanik Ozellikleri sirastyla Fourier transform infrared spektroskopi (FTIR),
termogravimetrik analiz (TGA) ve dinamik mekanik analiz (DMA) yontemleriyle
incelenmistir. Ayrica nanokompozitlerin biyobozunma ozellikleri, ASTM D6954-04
standardina gore toprakta yapilan bozunma deneyleriyle arastirilmistir. Nanokompozit filmlerin
hazirlanmasinda ZnO miktar1 sabit tutulurken, halloysit nanotiip (HNT) ve sepiyolit (SEP)
nanokilleri farkli oranlarda (polimer:nanokil orani agirlik¢a 1:0.25, 1:0.50 ve 1:1) karisima
katilmistir. FTIR analizlerinden her {i¢ bilesenin de nanokompozit yapisinda bulundugu teyit
edilmistir. Termal analiz sonu¢larindan hem HNT hem de SEP katkilarinin, kitosan bazl
kompozit filmlerin termal dayanimlarini iyilestirdigi gozlenmistir. Bunun yaninda
nanokompozitlerin mekanik 6zellikleri depolama modiilii (E') tizerinden degerlendirilmistir.
Buna gore ZnO partikiillerinin saf kitosan filmlerin depolama modiiliinii ¢ok biiyiik oranda
diistirdiigii, ancak nanokil ilavesiyle kompozit filmlerin mekanik dayanimlarinin iyilestigi
gozlenmigstir. Toprakta yapilan biyobozunma deneylerinde, kitosan/ZnO/HNT-0.25 ve
kitosan/ZnO/HNT-0.50 6rneklerinin bir hafta igerisinde; kitosan/ZnO/HNT-1.00 6rneginin ise
iki haftada tamamen bozundugu goriilmiistiir. SEP ise nanokompozitlerin toprakta bozunma
stirelerini uzatmistir. 4 hafta sonunda kitosan/ZnO/SEP-0.25 6rnegi %68 oraninda bozunurken;
kitosan/ZnO/SEP-0.50 o6rnegi %65, kitosan/ZnO/SEP-1.00 &rnegi ise %53 oraninda
bozunmaya ugramistir. Buna gore SEP miktarinin artmasiyla beraber kitosan bazl
nanokompozit filmlerin biyobozunma siireleri artarken; bozunma oranlarinda da azalma
meydana gelmistir. Deniz kaynaklarindan iretilen bir biyopolimer olan kitosanin yeni nesil
akilli gida ambalaji uygulamalarinda kullanim alaninin genisletilmesi i¢in termomekanik
ozellikleri nanokatkilar sayesinde gelistirilebilir. Bu ¢alismada ici bos tiipsii yapisiyla karbon
nanotiibe benzeyen alimiina silikat HNT ile lifli yapidaki magnezyum silikat SEP’in kitosan
kompozitler lizerindeki etkisi incelenmis; 6zellikle HNT nin kitosanin biyobozunurluguna etki
etmeden biyopolimer matrisin termal ve mekanik 6zelliklerini gelistirdigi gortilmiistiir. SEP ise
kitosanin termomekanik 6zelliklerini iyilestirirken biyobozunma siiresini uzatmistir. Bu agidan
akilli gida paketleme uygulamalarina yonelik ¢aligmalarda kitosan icerisine eklenebilecek katki
maddeleri arasinda HNT, SEP’in bir adim oniinde yer almaktadir.

Anahtar Kelimeler: Kitosan, halloysit nanotiip, sepiyolit, gida ambalaju.
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Abstract

In this study, chitosan-based nanocomposites containing zinc oxide (ZnO) particles and natural
nanoclays (halloysite nanotube and sepiolite) were prepared as films by solution casting
method. ZnO particles were synthesized from zinc acetate dihydrate precursor
(Zn(CH3C00)2.2H20) by sol-gel reaction. The structural, thermal and mechanical properties
of the obtained chitosan/ZnO/nanoclay composite films were investigated by Fourier transform
infrared spectroscopy (FTIR), thermogravimetric analysis (TGA) and dynamic mechanical
analysis (DMA) methods, respectively. In addition, the biodegradation properties of
nanocomposites were examined by soil degradation experiments according to ASTM D6954-
04 standard. In the preparation of nanocomposite films, while the amount of ZnO was kept
constant, halloysite nanotube (HNT) and sepiolite (SEP) nanoclays were added to the mixture
in different ratios (polymer: nanoclay ratio of 1:0.25, 1:0.50 and 1:1) by weight. From the FTIR
analysis, it was confirmed that all three components were in the nanocomposite structure. From
the thermal analysis results, it was observed that both HNT and SEP additives improved the
thermal stability of chitosan-based composite films. In addition, the mechanical properties of
the nanocomposites were evaluated over the storage module (E'). Accordingly, it was seen that
ZnO particles greatly reduced the storage modulus of pure chitosan films, but the mechanical
strength of composite films improved with the addition of nanoclays. In soil biodegradation
experiments, chitosan/ZnO/HNT-0.25 and chitosan/ZnO/HNT-0.50 samples were completely
degraded within one week, and chitosan/ZnO/HNT-1.00 sample within two weeks. On the other
hand, SEP extended the degradation times of nanocomposites in soil. At the end of 4 weeks,
the chitosan/ZnO/SEP-0.25, chitosan/ZnO/SEP-0.50 and chitosan/ZnO/SEP-1.00 samples
degraded by 68%, 65% and 53%, respectively. Accordingly, with the increase in the amount of
SEP, the biodegradation times of chitosan-based nanocomposite films increased; degradation
rates also decreased. The thermomechanical properties of chitosan, a biopolymer produced
from marine sources, can be improved with nanoadditives in order to expand its use in new
generation smart food packaging applications. In this study, the effects of alumina silicate-based
HNT, which resemble carbon nanotubes with their hollow tube structures, and fibrous
magnesium silicate-based SEP on chitosan composites were investigated. In particular, it was
observed that HNT improved the thermal and mechanical properties of the biopolymer matrix
without affecting the biodegradability of chitosan. On the other side, SEP improved the
thermomechanical properties of chitosan, while extended its biodegradation time. In this
respect, HNT is one-step ahead of SEP among the additives that can be added to chitosan in the
studies on smart food packaging applications.

Key Words: Chitosan, halloysite nanotube, sepiolite, food packaging.
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_Takim ve Bireysel Spor Antrenérlerinin Oz Liderlik
Ozelliklerinin Degerlendirilmesi (Ege Bolgesi Ornegi)

Evaluation of the Self Leadership Characteristics of Team and
Individual Sports Trainers (Example of Aegean Region)

Dr. Ogr. Uyesi Sermin AGRALI ERMIS*
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OZET

Kiiresellesen diinyada teknolojinin hizla gelisimi, kaynaklarin degisimi, artan krizler ve
maliyetler sadece i diinyasini etkilemekte kalmamaktadir. Bu siireci yoneten ve yonlendiren
liderler de her alanda bireysel gelisime ayak uydurma ihtiyacindadir. Spor alaninda da
antrendrler ile 6zdeslesen liderlik kavraminin bireyin kisisel ve orgiitsel basariy1 elde etmesi
igin kendisini motive etmesi ve kendini ydnlendirme siireci “Oz Liderlik” olarak
tanimlanmaktadir. Bir diger ifade ile organizasyon siireclerinde kendi kendini etkileme
teorisinin daha geligmis bir sekli olarak da ifade edebilmekteyiz. Bu ¢aligmada takim ve bireysel
spor antrendrlerinin 6z liderlik diizeylerinin baz1 demografik degiskenlerle degerlendirilmesi
amaglanmistir. Aragtirmada betimsel tarama yontemi kullanilmistir. Ege Bolgesinde aktif gorev
alan 102 antrendr katilimer olmustur. ilk olarak Anderson ve Prussia (1997) tarafindan
hazirlanan 50 soruluk 6l¢ek, Houghton ve Neck (2002) tarafindan revize edilmis 35 madde, 3
boyut ve 9 faktorlii olarak Tabak vd (2013) tarafindan Tiirkce uyarlanmasi yapilmustir. Istatistik
degerlendirmede; Bu ¢alismada verilerin analizi dogrultusunda SPSS 25.0 paket programu ile
yapilmistir. Verilerin normal dagilima uygun olup olmadigi Kolmogrov Smirnov analizine
bakilarak karar verilmis ve p degerinin 0.05’ten kiigiik oldugundan parametrik olmayan testlerin
kullanilmasina karar verilmistir. Istatistiksel agidan, frekans, yiizde ve giivenirlik katsayist
hesaplamalari, Kruskal Wallis H testi ve Mann Witney U testleri yapilmistir. Analiz
yapilirken %95 giiven araligina gore analiz yapilmistir. Calisma bulgularinda 6z liderligin 8 alt
boyutu ele alinmugtir. Oz liderlik diizeyleri; Hedef Belirleyerek Basarili Performans: Hayal
Etme, Kendi Kendine Konusma, Kendi Kendini Odiillendirme, Diisiince ve Fikirlerini
Degerlendirme, Kendini Gozleme, Dogal Odiiller Uzerinde Diisiinceyi Odaklama puanlarinda
yiiksek oldugu, Kendini Cezalandirma ve Kendine Hatirlaticilar Belirleme puanlarinin ise orta
diizeyde oldugu tespit edilmistir. Oz liderlik alt boyutlar1 katilimcilarin yas, cinsiyet, kadro
durumlari, calistirdiklart spor dallar1 (takim, bireysel), medeni durum ve egitim durumlari ile
degerlendirildiginde; sadece lise mezunu olan katilimcilarin “Dogal Odiiller Uzerinde
Diisiinceyi Odaklama” alt boyutunda anlamli farklilik gésterdigi ortaya konmustur. Diger hicbir
alt boyutta anlaml farklilik gosterilmemistir. Ege bolgesi 6rneklemi ile yaptigimiz bu ¢aligma
antrendrlerinin 6z liderlik diizeylerinin 6 alt boyutta yiiksek olmasi ve tiim demografik
ozelliklerden bagimsiz olarak bu sonucu vermesi antrendrlerin demografik 6zelliklerinden
bagimsiz olarak farkli degiskenlerle degerlendirilmesi gerektigini akla getirmektedir.
Antrendrlerin yagadigi bolgenin yiiksek oranda tercih edilen bir bolge olmasi, farkli cografi
yapilarda ayn1 sonuca ulasilip ulasilamayacagi, antrendrlerin kisilik 6zelliklerinin daha etkin
olabilecegi gibi sorular1 akla getirmektedir.

Anahtar Kelimeler: Spor, Oz Liderlik, Antrendr

13



Abstract

In the globalizing world, the rapid development of technology, the change of resources,
increasing crises and costs do not only affect the business world. Leaders who manage and
direct this process also need to keep up with individual development in every field. In the field
of sports, the concept of leadership, which is identified with coaches, motivates the individual
to achieve personal and organizational success and the process of directing himself is defined
as "Self-Leadership". In other words, we can express it as a more advanced form of the theory
of self-influence in organizational processes. In this study, it is aimed to evaluate the self-
leadership levels of team and individual sports coaches with some demographic variables.
Descriptive survey method was used in the research. 102 coaches who took an active role in the
Aegean Region became participants. The 50-question scale, which was first prepared by
Anderson and Prussia (1997), was revised by Houghton and Neck (2002) and adapted into
Turkish by Tabak et al. (2013) as 35 items, 3 dimensions and 9 factors. In statistical evaluation;
In this study, the analysis of the data was carried out with the SPSS 25.0 package program. It
was decided whether the data were suitable for normal distribution by looking at the Kolmogrov
Smirnov analysis, and since the p value was less than 0.05, it was decided to use non-parametric
tests. Statistically, frequency, percentage and reliability coefficient calculations, Kruskal Wallis
H test and Mann Witney U tests were performed. While performing the analysis, the analysis
was made according to the 95% confidence interval. In the findings of the study, 8 sub-
dimensions of self-leadership were discussed. Self-leadership levels; It was determined that the
scores of Imagining Successful Performance by Setting Goals, Self-Talk, Self-Rewarding,
Evaluation of Thoughts and Ideas, Self-Observation, Focusing Thought on Natural Rewards
were high, and Self-Punishment and Self-Reminders were moderate. When the self-leadership
sub-dimensions are evaluated with the participants' age, gender, staff status, sports branches
(team, individual), marital status and educational status; It was revealed that only high school
graduates differed significantly in the "Focusing Thought on Natural Rewards" sub-dimension.
There was no significant difference in any of the other sub-dimensions. In this study, which we
conducted with the sample of the Aegean region, the fact that the self-leadership levels of the
trainers are high in 6 sub-dimensions and that this result is independent of all demographic
characteristics suggests that the coaches should be evaluated with different variables
independent of their demographic characteristics. The fact that the region where the coaches
live is a highly preferred region raises questions such as whether the same result can be achieved
in different geographical structures, and the personality traits of the coaches can be more
effective.

Key Words: Sports, Self-Leadership, Coaches.
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OZET

Cesitli faydalari olan polimerler, esnek elektronik cihazlar i¢in ¢ok umut verici bir malzemedir.
Dayanikli, yar1 saydam, hafif, esnek ve diisiik maliyetlidirler. Glinlimiiz elektronik cihazlar
icin yaygin olarak kullanilan metaller, aliiminyum, bakir ve cam alt tabakalar, etkin bir sekilde
polimerler ile degistirilebilir. Bu nedenle, uygun polimerin seg¢ilmesi, kullanilan {iretim
teknikleri kadar esit derecede 6nemlidir. Bu ¢alisma polimer malzemelerin se¢iminde dikkate
almabilecek kriterlerin agirliklandirilmasinda ve/veya onceliklendirilmesinde kullanilan
yontemleri incelemeyi amaclamaktadir. Bunun icin, bes farkli kriter (iicret, gerilme direnci,
kirilma toklugu, 1s1l genlesme ve minimum sicaklik) ve alternatif olarak dort polimer malzeme
(polycarbonate, polyvinylchloride, polyethylene ve polyamides) secilmistir. Kriter agirliklar
analitik hiyerarsi prosesi (AHP), kademeli agirlik degerlendirme oran analizi (SWARA) ve
entropi yontemleriyle belirlenmis ve her bir yonteme gore kriterler onceliklendirilmistir. Daha
sonra, agirliklandirma yontemleri arasindaki korelasyon katsayisit hesaplanarak birbirleriyle
karsilastirilmistir. Sonug olarak, %92,60’lik en yiiksek korelasyon katsayisi ile AHP ve
SWARA yontemleri birbirine ¢ok yakin degerler tiretmistir.

Anahtar Kelimeler: Polimer, Malzeme Se¢imi, Cok Kriterli Karar Verme, Agirliklandirma
Yontemleri, AHP, Entropi, SWARA

Abstract

With several benefits, polymers are a very promising material for flexible electronic devices.
They are durable, translucent, lightweight, flexible, and low-cost. Metals, aluminum, copper,
and glass substrates, which have been widely utilized for present-day electronic devices can be
effectively replaced by polymers. Because of this, selecting the appropriate polymer is equally
as crucial as the production techniques used. This study aims to investigate the methods used
in the weighting and/or prioritization of criteria that can be considered in the selection of
polymeric materials. For this, five different criteria (i.e., price, tensile strength, fracture
toughness, thermal expansion, and minimum temperature) and four polymeric materials (i.e.,
polycarbonate, polyvinylchloride, polyethylene, and polyamides) as alternative were selected.
The criteria weights were determined by using analytical hierarchy process (AHP), step-wise
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weight assessment ratio analysis (SWARA) and entropy methods, and the criteria were
prioritized according to each method. Then, the correlation coefficients amongst the weighting
methods were calculated and compared with each other. As a result, AHP and SWARA methods
produced very close values with the highest correlation coefficient of 92.60%.

Key Words: Polymeric, Material Selection, Multi-Criteria Decision Making, Weighting
Methods, AHP, Entropy, SWARA
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OZET

Bir iriin gelistirme siirecinde malzeme segiminin Onemi uzun zamandan beri anlasila
gelmektedir. En iyi malzemeye, se¢im siirecini etkileyen ve onu segmek i¢in sistematik bir
teknik tasarlamay1 zorlagtiran bir dizi unsur tarafindan karar verilir. Giinlik hayatimizda
polimerik malzemelerin kullanimi hizla artmistir. Uretim siireci boyunca, uygun polimerik
malzemenin sec¢ilmesi 6nemli bir asamadir. Bu ¢alisma analitik hiyerarsi prosesi (AHP) temelli
gri iliskisel analiz (GIA) yaklasimi ile en uygun polimer malzemenin segilmesini
amaglamaktadir. Ucret ve minimum sicaklik kriterleri maliyet yonlii ve gerilme direnci, kirilma
toklugu ve 1s1l genlesme kriterleri ise fayda yonlii olmak iizere toplamda bes farkli kriter
belirlenmistir. Belirlenen bu kriterler ¢ergevesinde dort farkli polimer malzeme (polycarbonate,
polyvinylchloride, polyethylene ve polyamides) ise alternatif olarak segilmistir. Kriterler
analitik hiyerarsi prosesi yontemi ile agirliklandirilmis ve su sekilde hesaplanmustir: Ucret %48,
gerilme direnci %16, 1s1l genlesme ve minimum sicaklik %15 ve kirilma toklugu ise %6’dur.
Daha sonra, kriter agirliklarn gri iliskisel analiz yontemi ile entegre edilerek dort polimer
malzeme kendi aralarinda siralanmistir. Sonug olarak, polyvinylchloride en tercih edilebilir
polimer malzeme olarak belirlenmis ve onu sirasiyla polyethylene, polyamides ve
polycarbonate izlemistir.

Anahtar Kelimeler: Polimer, Malzeme Se¢imi, Cok Kriterli Karar Verme, Analitik Hiyerarsi
Proses, Gri iliskisel Analiz

Abstract

In the process of developing a product, the significance of material selection has long been
understood. The best material is decided by a number of elements that affect the selection
process, making it difficult to design a systematic technique for picking it. In our daily lives,
the use of polymeric materials has rapidly increased. Throughout the production process,
choosing the appropriate polymeric material is a key step. This study aims to select the most
suitable polymeric material by the analytical hierarchy process (AHP)-based gray relational
analysis (GIA) approach. A total of five different criteria were determined as price and
minimum temperature were cost-oriented criteria and tensile strength, fracture toughness and
thermal expansion were benefit-oriented criteria. Within the framework of these determined
criteria, four different polymeric materials (i.e., polycarbonate, polyvinylchloride,
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polyethylene, and polyamides) were chosen as alternatives. The criteria are weighted by the
analytical hierarchy process method and calculated as follows: 48% for price, 16% for tensile
strength, 15% for thermal expansion and minimum temperature, and 6% for fracture toughness.
Then, the criteria weights were integrated with the gray relational analysis method and the four
polymeric materials were ranked among themselves. As a result, polyvinylchloride was
determined as the most preferable polymeric material followed by polyethylene, polyamides,
and polycarbonate, respectively.

Key Words: Polymeric, Material Selection, Multi-Criteria Decision Making, Analytical
Hierarchy Process, Gray Relational Analysis
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OZET

Ahmet Cevat Emre, 1876 yilinda Girit adasinin Resmo sehrinde bir Kadiri tekkesinde diinyaya
gelmistir. Ahmet Cevat Emre yasadigi donem boyunca dilbilgisi alaninda énemli ¢aligmalar
kaleme almis edebi bir sahsiyettir. Dil egitiminde Ozellikle 19. ylizyillin son déneminde
hazirlanan dil bilgisi kitaplarini teknik ve kullanilan 6gretim yontemleri bakimindan elestirmis
ve bu ylizden ¢esitli okullarda degisik seviyelerde okutulmak {izere sarf ve nahiv kitaplari
hazirlamistir. Bunun yani sira bir egitimci olmanin sagladig: birikimle ilkokul, ortaokul ve lise
ogrencileri i¢in dil egitiminin dnemli bir ayagini olusturan okuma-yazma beceresini gelistirmek
amaciyla alfabe ve kiraat kitaplar1 da yazmigtir. 1910-1951 yillar1 arasinda Ahmet Cevat’in
kaleme aldig1 dil bilgisi kitaplari hem yazildigi donemde hem de sonraki donemlerde yazilan
dil bilgisi kitaplarina rehberlik etmistir. Ahmet Cevat Emre’nin Cumhuriyet’in ilanindan 6nce
1910 yilinda yazdig1 Lisan-1 Osmdni Sarf ve Nahiv isimli eseri, onun yazdig dil bilgisi kitaplari
arasinda en kapsamli olanidir ve onun “Gramerci Cevat” lakabiyla taninmasina sebep olmustur.
Bu kitapta dil 6gretiminde Tiirk¢enin 6nemli unsurlarindan olan Arapga ve Fars¢anin gerekli
dilbilgisi kisimlarinin yeterince ve uygun bir bigimde dgretilmemesini elestirmistir. Arapga ve
Farsganin morfolojik 6zellikleri {izerinde daha fazla durdugu bu eserinde, Tiirkgenin ¢ocuklara
ogretilmesinde oOzellikle yas konusuna dikkat c¢ekerek Arapca ve Farsca kelimelerin
miitalaasina dnem vermistir. Bu eserden sonra, 1327/1911 yilinda Istanbul’da Riistiye
okullarinda okutulmak tizere Lisdn-1 Farsi Miikemmel Sarf ve Nahiv (Birinci Kisum) isimli bir
eser kaleme almistir. Fars gramerine dair detayli bilgiler sunan bu eser, Matbaa-1 Hayriyye ve
Stirekasi’nda “Hilmi’nin yeni mektep kiilliyatindan” iist bashigiyla 194 sayfa olarak basilmustir.
Mubharrir, bu eserinde diinya dillerinin hepsinde mevcut olan ¢okluk bi¢iminin Hint-Avrupa dil
ailesine mensup bir dil olan Fars¢ada nasil yapildig1 hususunda 6gretici ve faydal bilgiler
sunmustur. Esasinda kitab1 yazdigi déonemde Darulmuallimin muallimlerinden olan Ahmet
Cevat Emre; Lisdn-1 Farsi Miikemmel Sarf ve Nahiv isimli dilbilgisi kitabim1 Riistiye ve Idadi
okullarindaki 6grenciler icin tertip etmistir. Hem 6grenciler hem de 6gretmenler i¢in kullanimi
ve anlasilmasi kolay bir dilbilgisi kitab1 hazirlamay1 amaglayan muharrir, Fars¢adaki ¢ogul
yapma yollarini tiim detaylar1 ve istisnalari ile 6grencilere aktarma hususunda ¢aba sarf etmistir.
Bu baglamda eserde ¢cogul konusu; “Kemiyyet” baslig1 altinda verilmistir. Farsca kelimelerin
cem’inin; kelime sonlarina ha (&) veya an (o)) ekinin getirilmesiyle olustugu bilgisini vermistir.
En ¢ok kullanilan ¢ogul edatinin ise (hd) oldugunu ifade etmistir. Ancak, edebiyatta bu iki
edatin kullaniminda c¢ok da fark olmadigimi belirtmistir. (An); hayat, kabiliyet-i niimiiv ve
teceddiid sahibi varliklarin ve ¢ift organ isimlerine, (hd) ise; sadece cansiz isimlere mahsus bir
cogul ekidir. Bu boliimde dort alt baglikta; hayat sahibi mevcudat, kabil-i niimiiv mevcudat,
tahavviil sahibi mevcudat ve ¢ift 4za isimlerinin ¢ogul hallerine 6rnekler verilmistir. Her birini
bir numara altinda verdigi diger aciklamalarda 6nemli hususlara deginmis ve bazi kelimelerin
iki tarz cem’i arasinda mana bakimindan farkini izah etmistir. Ha-y1 gayr-1 melflize
(okunmayan he,e), vav () ve elif (") harfleri ile biten kelimelerin, nasil ¢gogul olmasi gerektigine
dair bilgiler sunmustur. Bazi isimlerle ilgili olarak istisnai durumlara da yer vermistir.
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Abstract

Ahmad Javad Emre was born in 1876 in a Qadiri tekke in Rethymno, Crete. Ahmad Javad Emre
is a literary figure who wrote important works in the field of grammar during his lifetime. He
criticized the grammar books prepared especially in the last period of the 19th century in terms
of technique and teaching methods used in language education, and therefore he prepared
grammar and syntax books to be taught at different levels in various schools. In addition to this,
with his experience as an educator, he also wrote alphabet and reading books for primary,
secondary and high school students in order to improve their reading and writing skills, which
constitute an important pillar of language education. The grammar books written by Ahmad
Javad between 1910 and 1951 guided the grammar books written both in the period in which
they were written and in the following periods. Ahmad Javad Emre’s Lisan-1 Osmani Sarf and
Nahiv, which he wrote in 1910 before the proclamation of the Republic, is the most
comprehensive of his grammar books and caused him to be known as “Grammarian Javad”. In
this book, he criticized the fact that the necessary grammar parts of Arabic and Persian, which
are important elements of Turkish in language teaching, are not taught sufficiently and
appropriately. In this work, in which he emphasized more on the morphological features of
Arabic and Persian, he emphasized on the review of Arabic and Persian words by drawing
attention to the issue of age in teaching Turkish to children. After this work, in 1327/1911, he
wrote a work titled Lisan-1 Farsi Great Sarf and Nahiv (First Part) to be taught in Ottoman
junior high schools in Istanbul. This work, which provides detailed information on Persian
grammar, was printed in 194 pages in Matbaa-1 Khayriyye and Shureka with the subtitle “From
Hilmi’s new school corpus”. In this work, the author provides instructive and useful information
on how the plural form, which is present in all languages of the world, is realized in Persian, a
language belonging to the Indo-European language family. In fact, Ahmad Javad Emre, who
was one of the Darulmuallimin teachers at the time he wrote the book, organized the grammar
book titled Lisan-i Farsi Great Sarf and Nahiv for the students of Ottoman high school and
Idadi schools. The author, who aims to prepare a grammar book that is easy to use and
understand for both students and teachers, has endeavored to convey the ways of making plural
in Persian to students with all the details and exceptions. In this context, the subject of plural in
the book is given under the title of “Kamiyyet”. He informs that the pluralization of Persian
words is formed by adding the suffix ha () or an (o) to the end of the word. He stated that the
most commonly used plural preposition is (ha). However, he stated that there is not much
difference in the use of these two prepositions in literature. (an) is a plural suffix specific to the
nouns of beings with life, the ability to evolve, and the nouns of double organs, and (ha) is a
plural suffix specific only to inanimate nouns. In this section, examples of the plural forms of
the nouns assets with life, possible-unsurvivable existences, assets with the capability of
transformation, and assets with double organs are given under four subheadings. In the other
explanations, each of which he gives under a number, he touches on important issues and
explains the difference in meaning between the two types of the two forms of the word. He
provided information on how words ending with the letters ha-i-ghayr al-malfuza (unreadable
ha, ¢), vav () and elif (') should be pluralized. He also made exceptions for some specific names.

Key Words: Persian Grammar, Lisan-1 Farsi, Ahmad Javad Emre
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OZET

Sivrisinekler, tasidiklar: viriis, protozoa ve bakteri gibi patojenler nedeniyle diinya niifusunun
yarisindan fazlasini etkiler. Bunlardan Aedes aegypti, zika, sar1 humma, dang hummasi ve
chikungunya'nin bulagsmasindan sorumludur. Bugiine kadar Aedes sivrisineklerinin kontroli
icin bir¢ok iiriin gelistirilmistir. Su anda, sentetik kimyasal insektisitler sivrisinekleri kontrol
etmek i¢in yaygin olarak kullanilmaktadir. Bununla birlikte, insan saglig1 ve gevre i¢in risk
olusturan kimyasal pestisitlerin kullanimina iligkin bir¢ok endise bulunmaktadir. Bu nedenle,
alternatif kontrol yontemlerine ihtiya¢ vardir. Ergin tuzaklar1 (CO2 yemli 151k tuzaklari, BG-
Sentinel tuzaklar1) ve yumurtlama tuzaklari sivrisinekleri gozetlemek ve izlemek igin yararl
araglardir. Bu tuzaklar, hem kan arayan disi sivrisinekleri hem de yumurtlama yeri arayan
gravid sivrisinekleri ¢ekmek igin tasarlanmigtir. Semiokimyasallar, toplu yakalama,
gorlintiilleme ve erginleri tuzaga ¢ekme ve 6ldiirme yoluyla Aedes sivrisinek kontroliiniin
kullaniminda potansiyel olarak etkilidir. Bu semiokimyasallarla olusturulmus yumurtlama
tuzaklari, gravid sivrisinekleri tuzaklara ¢ekmek i¢in de iyi adaylardir. Bir yumurtlama
bolgesinde bulunan yumurtalardan, larvalardan, bakterilerden ve bitkilerden izole edilen birgok
kimyasal, gravid Aedes disileri igin cezbedicidir. Dodekanoik asit, palmitoleik asit ve skatol (3-
metil indol), gravid Ae. aegypti disileri tarafindan yumurtlama bdlgesine ¢ekici oldugu bilinen
bu kimyasallardandir. Bir¢ok arastirmaci, sivrisinek tuzaklarinda kullanilmak {izere en iyi
yumurtlama alanina ¢ekici karisimi gelistirmek i¢in bu kimyasallarin gesitli kombinasyonlarini
rapor etmistir. Ancak tuzaklarda bu kimyasallarin salinmasinda kullanilan dagitici tipler 6nem
arz etmektedir. Bu ¢alismada, yumurtlama tuzaklarinda palmitoleik asit, dodekanoik asit ve
skatol salimimi icin en etkili dagiticinin tespit edilmesi amaglanmistir. Bu amagla plastik
beherler, ependorf tiipler igerisindeki filtre kagitlar1 ve beherlere ignelenmis sigara filtrelerinin
kafes deneylerinde etkinlikleri karsilastirilmistir. Sonug olarak, ovipozisyon ¢ekicilik indeksi
(OAI) 1 ppm dodekanoik asit i¢in plastik beherlerde 0,48, sigara filtrelerinde ve ependorf
tiiplerde filtre kagitlarinda ise sirasiyla 0,043 ve -0,23 olarak hesaplanmistir. 1 ppm palmitoleik
asit i¢in OAI plastik beherlerde 0,24, sigara filtrelerinde ve ependorf tiiplerde filtre kagitlarinda
ise sirastyla -0,049 ve 0,23 olarak hesaplanmistir. Son olarak 1 ppm skatol i¢in OAI, plastik
beherlerde 0,11, sigara filtrelerinde ve ependorf tiiplerde filtre kagitlarinda ise sirasiyla -0,08
ve 0,05 olarak hesaplanmistir. Sonuglar bu kimyasallar1 salmanmn en etkili yolunun
kimyasallarin plastik beherlere dogrudan eklenmeleri oldugunu gostermistir. Bu bilgi, gravid
Ae. aegypti disileri i¢cin yumurtlama tuzaklari tasarlarken ¢ekici kimyasallar1 tuzaklara
birakmak i¢in en 1yi dagitici tipinin belirlenmesine yardimci olabilir.

Anahtar Kelimeler: Palmitoleik asit, Dodekanoik asit, Skatol
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Abstract

Mosquitoes affect more than half of the world’s population due to the pathogens they transmit
such as viruses, protozoa and bacteria. Among these, Aedes aegypti is responsible of
transmitting zika, yellow fever, dengue and chikungunya. To date, many products have been
developed for Aedes mosquito control. Currently, synthetic chemical insecticides are widely
used to control mosquitoes. However, there are many concerns regarding the use of chemical
pesticides which pose risks for human health and the environment. Therefore, alternative
methods of controls are needed. Trapping adults (CO»-baited light traps, BG-Sentinel traps),
and ovitrapping are useful tools in surveillance and monitoring mosquitoes. These traps are
designed to attract both blood-seeking females mosquitoes and gravid mosquitoes seeking an
oviposition site. Semiochemicals are a potentially potent in use of Aedes mosquito control
through the deployment of mass trapping, monitoring trap and lure and kill adult trap. Baited
oviposition traps with these semiochemicals are good candidates for attracting gravid
mosquitoes to the traps. Many chemicals that are isolated from eggs, larvae, bacteria, and plant
that exist in an oviposition place, work as an attractant for Aedes gravid female. Dodecanoic
acid, palmitoleic acid and skatole (3-methyl Indole) are among these chemicals that are known
to be attractant to the oviposition site by gravid Ae. aegyti females. Many researchers reported
several combinations of these chemicals for developing optimum oviposition atrractant blend
to be used in trapping. However, dispenser types which are used to release these chemicals in
traps are of importance. In this study, it is aimed to detect the most effective dispenser for
releasing palmitoleic acid, dodecanoic acid and skatole in oviposition traps. For this purpose,
the efficacy of plastic beakers, filter papers eppendorf tubes and pinned cigarette filters into
beakers are compared in cage assays. As a result, Oviposition Attractancy Index (OAI) was
calculated as 0,48, 0,043 and -0,23 for 1 ppm dodecanoic acid in plastic beakers, cigarette filters
and filter papers in eppendorf tubes, respectively. OAI was calculated as 0,24, -0,049 and 0,23
for 1 ppm palmitoleic acid in plastic beakers, cigarette filters and filter papers in eppendorf
tubes, respectively. Finally, OAI was calculated as 0,11, -0,08 and 0,05 for 1 ppm skatole in
plastic beakers, cigarette filters and filter papers in eppendorf tubes, respectively. In conclusion,
results showed that the most effective way of releasing these chemicals are the direct emissions
of chemicals in to plastic beakers. This information could help determining the best dispenser
type for releasing attractant chemicals while designing oviposition traps for gravid Ae. aegypti
females.

Key Words: Palmitoleic acid, Dodecanoic acid, Skatole.

22



Sozlii Sunum/Oral Presentation

Uzaktan Egitim Ogrencilerinin Dijital Okuryazarlik
Becerilerinin Incelenmesi

Examination of Digital Literacy Skills of Distance Education Students

Dr. Ogr. Uyesi Emine ARUGASLAN*
ORCID: 0000-0002-8153-9117

Isparta Uygulamal Bilimler Universitesi, Uzaktan Egitim Meslek Yiiksekokulu, Bilgisayar Teknolojileri Boliimii,
Isparta, Tiirkiye

* Sorumlu yazar / Corresponding Author
OZET

Bu c¢alisma, uzaktan egitim programina kayitli 6grencilerin dijital okuryazarlik becerilerine
iligskin goriislerinin belirlenmesi amaciyla yapilmistir. Caligmada nicel arastirma desenlerinden
tarama modeli kullanilmistir. Calismanin katilimcilarini, bir devlet iiniversitesinde uzaktan
Ogretim programlarina kayith dgrenciler olusturmaktadir. Calismada veri toplama araci olarak
“Dijital Okuryazarlik Olgegi” kullanilmistir. Veriler 2022-2023 egitim 6gretim yili giiz
doneminde toplanmistir. Calismaya toplam 88 &grenci katilim gostermistir. Veriler normal
dagilmadig igin testlerin analizinde Mann-Whitney U testi kullanilmigtir. Cinsiyet, ¢alisma
durumu ve 6grenim diizeyi degiskenleri agisindan bakildiginda 6lgegin tamaminda ve alt
faktorlerinde anlamli bir farklilik bulunmamistir. Yas ve medeni durum degiskenine gore
incelendiginde Olgegin tamaminda bir farklilik bulunmadigi ancak “giinliik kullanim” alt
faktoriinde anlamli bir farklilik oldugu goriilmektedir. Bulgular bu anlamli farkliligin 25-30 yas
aras1 ve evliler lehine oldugunu gostermektedir. Sonuglar incelendiginde geleneksel yasta
olmayan ve evli olan 6grencilerin ¢ok fazla teknik bilgi gerektirmeyen giinliik rutin islerde
dijital yeterlilikler konusunda daha fazla deneyim ve bilgi sahibi oldugu sdylenebilir.

Anahtar Kelimeler: Dijital okuryazarlik, uzaktan egitim, uzaktan egitim 6grencileri.

Abstract

This study was conducted to determine the views of students enrolled in a distance education
program regarding their digital literacy skills. The study used a survey model, which is one of
the quantitative research designs. The participants of the study were students enrolled in
distance education programs at a state university. The “Digital Literacy Scale” was used as the
data collection tool in the study. The data was collected in the fall semester of the 2022-2023
academic year. A total of 88 students participated in the study. Since the data was not normally
distributed, the Mann-Whitney U test was used for analysis. When examined in terms of gender,
employment status, and education level, no significant differences were found in the scale and
sub-factors. When examined in terms of age and marital status, no difference was found in the
overall scale, but a significant difference was found in the “daily use” sub-factor. The findings
show that this significant difference is in favor of those aged 25-30 and married individuals.
When the results are examined, it can be said that non-traditional and married students have
more experience and knowledge about digital competencies in daily routine works that do not
require much technical knowledge.

Key Words: Digital literacy, distance education, distance education student.
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OZET

Polimer/inorganik hidrojel kompozitlerin sentezinde karbon nanotiipler gibi inorganik
nanomalzemeleri kullanmak hidrojellerin sisme 6zelliklerini gelistirmek igin en umut verici
stratejilerden birisidir. Ancak, bu nanokompozit hidrojel filmelerin hazirlanmasinda
MWCNT ’nin aglomerasyona ugramasindan dolay1 homojen bir sekilde dagiliminin saglanmasi
biliyiik bir problemdir. Bu calismada, bu problemin Oniine ge¢mek i¢in dimetil siilfoksit
(DMSO) ve sodyum dodesil siilfat (SDS) gibi biyouyumlu dagiticilarin kullanimmin PVA
hidrojel filmlerin dondurma/¢ézdiirme (F/T) teknigi ile hazirlanmas: iizerine etkisi
arastirllmistir. Bu dagiticilar, MWCNT'lerin yiizeyine tutunarak MWCNT™min polimer ile
etkilesime girmesini saglayabilmekte ve boylece MWCNT'lerin toplanmasint 6nleyerek, suda
kararli bir dagilim olusturabilmesi miimkiin olabilmektedir. Bu amagla, DMSO ve SDS
biyouyumlu dagiticilar sentez ortamina eklenerek, F/T teknigi yardimiyla PVA/MWCNT
hidrojel filmleri hazirlanmistir. Ultrason dalgalar1 altinda DMSO ve SDS ile yiizey
modifikasyonu yapildiktan sonra MWCNT'ler soliisyon igerisinde dagitilmis ve hidrojel
sollisyonu ile homojen bir sekilde karistirilmistir. Hazirlanan soliisyonlara 3 dongii F/T islemi
uygulandiktan sonra oda sicakliginda kurutularak nanokompozit hidrojel filmler hazirlanmistir.
PVA/MWCNT nanokompozit hidrojel filmlerin hazirlanmasinda DMSO ve SDS’nin etkisi
gozlemlenmis ve filmlerin sisme davranislari ve su tutma kapasiteleri incelenmistir.
MWCNT'in daha yiiksek ylizey alanina yol agan polimerik matrise dahil edilmesi ile PVA
hidrojel filmlerin sisme derecesinin artmasi beklenirken, MWCNT ve DMSO eklenmesiyle
birlikte sisme derecesinin azaldig1 gézlenmistir. Ancak bunun tam aksine MWCNT nin SDS
ile birlikte kullanildigi durumda sisme derecesinin arttigi tespit edilmistir. Bu durum, F/T
teknigi ile PVA/MWCNT nanokompozit hidrojel filmlerin hazirlanmasinda hidrojel matrisi
boyunca MWCNT™in homojen bir sekilde dagilmasindan kaynaklanmaktadir. Dolayisiyla,
PVA-MWCNT (%122) ve PVA-MWCNT-DMSO'un (%]121) sisme derecesi PVA-MWCNT-
SDS (%195) hidrojelinden daha diisik bulunmustur. MWCNT ilavesi ile hazirlanan
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nanokompozit hidrojel filmlerin su tutma kapasiteleri PVA, PVA-MWCNT, PVA-MWCNT-
DMSO ve PVA-MWCNT-SDS 6rnekleri icin sirastyla % 56, 72, 74 ve 83 olarak belirlenmistir.
Su tutma kapasitesi, esas olarak filmlere ilave edilen yliksek yiizey alanina sahip nanomalzeme
ile su arasindaki temas alan1 nedeniyle artmistir. Ilave edilen bu nanomalzemelerin filmlerde
daha biiyiik bir bosluk hacmi olusturdugu ve bu nedenle filmlere daha biiyiik bir su tutma
ozelligi kazandirdig1 diisiiniilmektedir. Bununla birlikte, yiiksek su tutma 6zelligi, hidrojellerin
¢coziinmesini veya deforme olmasini ve viicut iizerinde olumsuz etkilere neden olmasini
engelleyebilir. Hazirlanan PVA, PVA-MWCNT, PVA-MWCNT-DMSO ve PVA-MWCNT-
SDS filmlerinin kalinliklar1 sirasiyla 0,185+0,0825, 0,195+0,0820, 0,193+0,0508 ve
0,182+0,0171 mm olarak dijital kumpas kullanilarak dl¢iilmiistiir. Yapiya MWCNT ’nin ilave
edilmesi ile PVA filminin kalinligimmin arttigt ancak DMSO katkist ile standart sapmanin
distiigli gozlenmistir. SDS kullanildiginda ise film kalinliginin saf PVA hidrojel filmine gore
hemen hemen degismedigi ancak standart sapmasinin ¢ok diistiigii goriilmektedir. Bu sonuglara
gore SDS kullanilmasinin DMSO kullanimina kiyasla MWCNT’nin film igerisinde daha
homojen dagilmasini sagladigi ve film kalinligimin bu nedenle etkilenmedigi soylenebilir.
Sonu¢ olarak, MWCNT'lerin PVA/MWCNT hidrojel film igerisinde homojen bir sekilde
dagilimi, kullanilan biyouyumlu dagiticilardan etkilenmistir. F/T teknigi ile PVA/MWCNT
nanokompozit hidrojel filmlerin hazirlanmasinda DMSO kullaniminin filmlerde MWCNT'nin
aglomerasyona ugrayarak toplanmasini 6nlemede yetersiz kaldig1 tespit edilmistir. Ancak, SDS
kullanildiginda bu problemin oniine ge¢ildigi belirlenmistir. Biyouyumlu dagiticilarin ve
MWCNT ilavesinin filmin optik parametreleri tizerindeki etkisi, Ultraviyole goriintir (UV-Vis)
spektroskopisi sirasinda kaydedilen sogurma ve gegirgenlik verileri kullanilarak incelenmistir.
MWCNT ilavesinin ve MWCNT-PVA filmlerinde biyouyumlu dagitic1 kullanilmasinin, PVA
filmlerinin dogrudan enerji araliginin 5,3 eV’den 4,7 eV’ye gegisinde bir azalmaya yol agarken,
dolayli enerji bant aralifinda 5,1eV’den 2,8 eV’ye gecisinde bir azalmaya yol agtigi
belirlenmistir.

Anahtar Kelimeler: Cok duvarli karbon nanotiip, Polivinil alkol, Biyouyumlu dagitici
Abstract

Using inorganic nanomaterials such as carbon nanotubes in the synthesis of polymer/inorganic
hydrogel composites is one of the most promising strategies to improve the swelling properties
of hydrogels. However, in the preparation of these nanocomposite hydrogel films, it is a big
problem to ensure a homogeneous distribution of MWCNT due to agglomeration. In this study,
the effect of the use of biocompatible dispersants such as dimethyl sulfoxide (DMSO) and
sodium dodecyl sulfate (SDS) on the preparation of PVA hydrogel films by freezing/thawing
(F/T) technique was investigated to avoid this problem. These dispersants can attach to the
surface of the MWCNTSs and enable the MWCNT to interact with the polymer, thus preventing
the MWCNTSs from aggregating and forming a stable dispersion in water. For this purpose,
PVA/MWCNT hydrogel films were prepared by F/T technique by adding DMSO and SDS
biocompatible dispersants to the synthesis medium. After surface modification with DMSO and
SDS under ultrasound waves, MWCNTs were dispersed in the solution and mixed
homogeneously with the hydrogel solution. After applying 3 cycles of F/T process to the
prepared solutions, they were dried at room temperature and nanocomposite hydrogel films
were prepared. The effect of DMSO and SDS on the preparation of PVA/MWCNT
nanocomposite hydrogel films was observed and the swelling behavior and water retention
capacity of the films were investigated. While the swelling degree of the PVA hydrogel films
was expected to increase with the inclusion of MWCNT in the polymeric matrix, which leads
to a higher surface area, it was observed that the swelling degree decreased with the addition of
MWCNT and DMSO. However, on the contrary, it was determined that the degree of swelling
increased when MWCNT was used together with SDS. This is due to the homogeneous
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dispersion of MWCNT throughout the hydrogel matrix in the preparation of PVA/MWCNT
nanocomposite hydrogel films by F/T technique. Therefore, the swelling degree of
PVA/IMWCNT (122%) and PVA/MWCNT-DMSO (121%) was lower than that of
PVA/MWCNT-SDS (195%). The water retentions of nanocomposite hydrogel films prepared
with the addition of MWCNT were determined as 56, 72, 74 and 83% for PVA, PVA/MWCNT,
PVA/MWCNT-DMSO, and PVA/MWCNT-SDS samples, respectively. The water retention
was increased mainly due to the contact area between the water and the high surface area
nanomaterial added to the films. It is thought that these added nanomaterials create a larger void
volume in the films and therefore give the films a greater water retention. However, its high
water retention can prevent hydrogels from dissolving or deforming and causing adverse effects
on the body. The thicknesses of the prepared PVA, PVA-MWCNT, PVA-MWCNT-DMSO and
PVA-MWCNT-SDS films were measured using a digital caliper as 0.185+0.0825,
0.1954+0.0820, 0.193+0.0508 and 0.1824+0.0171 mm, respectively. It was observed that the
thickness of the PVA film increased with the addition of MWCNT to the structure, but the
standard deviation decreased with the addition of DMSO. When SDS is used, it is seen that the
film thickness is almost unchanged compared to the bare PVA hydrogel film, but the standard
deviation is very low. According to these results, it can be said that the use of SDS provides a
more homogeneous distribution of MWCNT in the film compared to the use of DMSO, and the
film thickness is therefore not affected. As a result, the homogeneous distribution of MWCNTS
in the PVA/MWCNT hydrogel film was affected by the biocompatible dispersants used. It has
been determined that the use of DMSO in the preparation of PVA/MWCNT nanocomposite
hydrogel films by F/T technique is insufficient to prevent agglomeration of MWCNT in the
films. However, it has been determined that this problem is avoided when SDS is used. The
effect of the addition of biocompatible dispersants and MWCNT on the optical parameters of
the film was investigated using the absorption and transmittance data recorded during
Ultraviolet-visible (UV-Vis) spectroscopy. The addition of MWCNT and the use of
biocompatible dispersant in MWCNT-PVA films led to a decrease in the direct energy gap
transition of PVA films from 5.3 eV to 4.7 eV, while was found to cause a decrease in the
indirect energy band gap from 5.1 eV to 2.8 eV.

Key Words: Multi-walled carbon nanotube, Polyvinyl alcohol, Biocompatible dispersant
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OZET

Hayat boyu 6grenme, birey yasaminin dogumundan 6liimiine kadar gegen siire zarfinda devam
eden bir siirectir. Bu siirecte hayat boyu 6grenme, 6rgiin egitimin getirdigi yas ve mekan sinirina
bagli olmaksizin, bireyin egitim yoluyla kazandigi her tiirlii bilgi, beceri, tutum ve davranislar
olarak tanimlanabilir (Samanct & Ocak¢1,2017). Bu tanimdan yola ¢ikarak, bireyin tiim
yasantist boyunca ihtiya¢ duydugu bir egitim tiiri oldugu soylenebilir. 21. ylizyili yasadigimiz
bu cagda gerek teknolojideki hizli gelismeler gerekse bilimsel bilginin artis1 ile hayat boyu
ogrenme kavraminin dneminin artti§i sdylenebilir. Bu baglamda arastirmanin amaci, hayat
boyu 6grenme alani ile ilgili yapilan tezlerin incelenmesidir. Bu amagla; hayat boyu 6grenme
ile ilgili yapilan tezlerin tiirleri, ¢caligma alanlari, ¢alisilma yillar1 ve yontemlerinin nasil bir
dagilim gosterdigi ve de hayat boyu 6grenme ile ilgili yapilan tezlerin hangi konu alanlar1 ile
birlikte ¢alisildig1 sorularma cevap aranmustir. Arastirmada nitel arastirma yontemlerinden
icerik analizi teknigi kullanilmistir. Tezlerin belirlenmesi siirecinde iki dahil etme kriteri
belirlenmistir, YOK Tez Merkezinde yer alan ve basliginda hayat boyu 6grenme kavrami gegen
tezler incelenmeye alinmistir. Toplam 48 tezin analiz edilmesi amaciyla icerik analizi teknigi
kullanilmigstir. 2008-2022 yillar1 arasinda yayimlanan tezlerin, 41°1 yiiksek lisans, 6’s1 doktora
ve 1’1 tipta uzmanlik tezidir. Calisma alanlar1 baglaminda incelendiginde, egitim-6gretim
alanindan 33 tez, isletme ve kamu yonetimi alanindan 7, ¢alisma ekonomisi, bilim ve teknoloji
ve saglik alanlarindan 2’ser ve de giizel sanatlar alanindan 1 tez bulunmaktadir. Yayimlanan
tezlerin yayimlanma yillar1 incelendiginde, 2008-2015 aras1 12, 2016-2019 yillar1 aras1 18 ve
2020-2023 yillar1 arasinda 18 tez yaymmlanmistir. Yayimlanan tezlerin yontemleri
incelendiginde, 31 tezde nicel yontem, 8 tezde nitel yontem 9 tezde karma yontem kullanildig:
anlasilmaktadir. Hayat boyu 6grenme ile ilgili yapilan tezlerin konu baglamlar1 incelendiginde
ise, cinsiyet yas, kidem, egitim durumu gibi bazi demografik degiskenler arasinda iliski,
mesleki doyum, 6z yeterlilik, mesleki tiikkenmislik, orgiit kiiltiirii, i motivasyonu ve aktif
yaslanma gibi pozitif psikoloji kavramlari ile iligkisi gibi konu alanlar1 baglaminda arastirildigi
goriilmektedir. Bulgulardan elde edilen sonuglara gére hayat boyu 6grenme kavraminin son
yillarda yogun bir sekilde calisilan bir konu oldugu anlasilmaktadir. Fakat kavram ¢ogunlukla
egitim-0gretim alaninda ve nicel yaklagim kullanilarak ¢alisilmistir. Bu baglamda bir 21. yy
beceri alan1 olan hayat boyu 6grenme kavraminin diger ¢alisma alanlar1 i¢inde 6nemlidir.
Ayrica derinlemesine ve ayritili sonuglara ulasilabilmesi ve hayat boyu 6grenme kavraminin
daha iy1 anlasilabilmesi i¢in nitel ve karma arastirma yontemlerine de yogunluk verilmesi
gerektigi diigiiniilmektedir.

Anahtar Kelimeler: Hayat boyu 6grenme, igerik analizi, lisansiistii tez
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Abstract

Lifelong learning is a process that continues during the period of an individual's life from birth
to death. In this process, lifelong learning can be defined as all kinds of knowledge, skills,
attitudes and behaviors that an individual acquires through education, regardless of the age and
place limit brought by formal education (Samanci1 & Orake¢1,2017). Based on this definition, it
can be said that it is a type of education that an individual needs throughout his whole life. In
this age where we live in the 21st century, it can be said that the importance of the concept of
lifelong learning has increased with the rapid developments in technology and the increase in
scientific knowledge. In this context, the aim of the research is to examine the theses related to
the field of lifelong learning. To this end; In this study, answers were sought to the questions
of the types, fields of study, years of study and the distribution of the methods of the theses
made on lifelong learning, and the subject areas of the theses made about lifelong learning.
Content analysis technique, one of the qualitative research methods, was used in the research.
In the process of determining the theses, two inclusion criteria were determined, the theses in
the YOK Thesis Center and the concept of lifelong learning in the title were examined. Content
analysis technique was used to analyze a total of 48 theses. Among the theses published between
2008-2022, 41 are master's thesis, 6 are doctoral dissertations and 1 is a specialization in
medicine. When examined in the context of study areas, there are 33 theses from the field of
education, 7 from the field of business and public administration, 2 from the fields of labor
economics, science and technology and health, and 1 from the field of fine arts. When the
publication years of the published theses are examined, 12 theses were published between 2008-
2010, 18 between 2016-2019 and 18 between 2020-2023. When the methods of the published
theses are examined, it is understood that the quantitative method was used in 31 theses, the
qualitative method was used in 8 theses, and the mixed method was used in 9 theses. When the
subject contexts of the theses related to lifelong learning are examined, it is seen that there is a
relationship between some demographic variables such as gender, age, seniority, educational
status, and positive psychology concepts such as professional satisfaction, self-efficacy,
professional burnout, organizational culture, work motivation and active aging. It is seen that
the subject areas have been researched in the context of the subject areas. According to the
results obtained from the findings, it is understood that the concept of lifelong learning is a
subject that has been studied intensively in recent years. However, the concept has mostly been
studied in the field of education and using a quantitative approach. In this context, the concept
of lifelong learning, which is a 21st century skill field, is important among other fields of study.
In addition, it is thought that qualitative and mixed research methods should be concentrated in
order to reach in-depth and detailed results and to better understand the concept of lifelong
learning.

Key Words: Lifelong learning, content analysis, graduate thesis
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OZET

Halk egitimi bir diger ifade ile ise yetigskin egitimi 6rgilin egitimin disinda yapilan, planli,
sistemli, programli bir egitim tiiriidiir (Ada, 2002). Halk egitiminin ulusal yonden énemli bir
etkisi vardir. Ulusal anlamda, bireylere, ekonomik, kiiltiirel, bilimsel, teknolojik ve siyasal
degismelere karsin yeni bilgi, donanim ve yetenek kazandirmaktir (Celep, 2003). Bu bakis
acistyla tilkelerin gerekli refah seviyesine ulasilabilmesi i¢in halk egitimi 6nemli bir egitim tiirii
oldugu soylenebilir. Bu baglamda arastirmanin amaci, halk egitimi alani ile ilgili yapilan
tezlerin incelenmesidir. Bu amacla; halk egitimi ile ilgili yapilan tezlerin tiirleri, ¢alisma
alanlari, ¢alisilma yillart ve yontemlerinin nasil bir dagilim gosterdigi ve de halk egitimi ile
ilgili yapilan tezlerin hangi konu alanlar1 ile birlikte calisildig1 sorularina cevap aranmustir.
Arastirmada nitel arastirma yontemlerinden icerik analizi teknigi kullanilmistir. Igerik analizi
yontemi, belirli bir konuda yapilmis ve birbirinden bagimsiz olarak gergeklestirilmis nicel, nitel
ve vb. calismalarin incelenmesidir. Tezlerin belirlenmesi siirecinde ti¢ dahil etme kriteri
belirlenmistir, YOK Tez Merkezinde yer alan, 2010-2022 yillar1 arasinda yayimlanmis ve
baslhiginda halk egitimi kavrami gegen tezler incelenmeye alinmistir. Toplam 47 tezin analiz
edilmesi amaciyla igerik analizi teknigi kullanilmigtir. 2010-2022 yillar1 arasinda yayimlanan
tezlerin, 44’4 yiiksek lisans, 3’i ise doktora tezidir. Calisma alanlar1 baglaminda
incelendiginde, egitim-6gretim alanindan 35 tez, isletme ve kamu yonetimi alanindan 3, miizik
alanindan 2, el sanatlar alanindan 2 ve tarih alanindan 2, siyasal bilimler, spor ve halk bilimi
alanlarindan ise 1’er tez yayimlanmistir. Yaymmlanan tezlerin yayimlanma yillart
incelendiginde, 2010-2015 aras1 18, 2016-2019 yillar1 aras1 15 ve 2020-2022 yillar1 arasinda 14
tez yayimlanmigtir. Yayimlanan tezlerin yontemleri incelendiginde, 25 tezde nitel yontem, 19
tezde nicel yontem 3 tezde ise karma yontem kullanildigr anlagilmaktadir. Halk egitimi ile ilgili
yapilan tezlerin konu baglamlari incelendiginde ise, is doyumu, karsilagilan sorunlar, tercih
etme nedenleri, halk egitimi kurs faaliyetlerinin niteligi ve etkililigi, halk egitim kursiyerlerinin
beklentileri gibi konu alanlar1 baglaminda arastirtldigi goriilmektedir. Bulgulardan elde edilen
sonuglara gore halk egitimi kavraminin 2010 yillarindan bu yana yogun bir sekilde calisilan bir
konu oldugu, 6nemini hi¢ kaybetmedigi anlasilmaktadir. Fakat kavram ¢ogunlukla egitim-
ogretim alaninda, nitel ve nitel yaklasim kullanilarak ¢alisilmistir. Halk egitimi iilke kalkinmasi
icin 6nemli bir egitim tiiriidiir. Bu baglamda gerceklestirilen egitimlerin etkililigi, verimliligi
ve niteligi daha ¢ok derinlemesine incelenmelidir. Ayrica tezlerde, gelecekteki halk egitimi i¢in
ongoriilebilecek egitim konulari, tiirleri ve lilke kalkinmasina etkileri gibi konulara da yer
verilmelidir.

Anahtar Kelimeler: Halk egitimi, igerik analizi, lisansiistii tez
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Abstract

Public education, in other words, adult education is a planned, systematic and programmed
education that takes place outside of formal education (Ada, 2002). Public education has an
important national impact. In the national sense, it is to provide individuals with new
knowledge, equipment and skills despite economic, cultural, scientific, technological and
political changes (Celep, 2003). From this point of view, public education emerges as an
important type of education in order to reach the required level of welfare of the countries. In
this context, the aim of the research is to examine the theses related to the field of public
education. To this end; In this study, answers were sought to the questions of the types, fields
of study, years of study and the distribution of the methods of the theses made on public
education, and the subject areas of the theses made about public education. Content analysis
technique, one of the qualitative research methods, was used in the research. The content
analysis method is quantitative, qualitative and etc. examination of the works. Three inclusion
criteria were determined in the process of determining the theses. The theses, which were
published between 2010-2022 and included the concept of public education in the YOK Thesis
Center, were examined. Content analysis technique was used to analyze a total of 47 theses. Of
the theses published between 2010-2022, 44 are master's theses and 3 are doctoral theses. When
examined in the context of study fields, 35 theses from the field of education, 3 from the field
of business and public administration, 2 from the field of music, 2 from the field of handicrafts,
2 from the field of history, and 1 from the fields of political sciences, sports and folklore have
been published. When the publication years of the published theses are examined, 18 theses
were published between 2010-2015, 15 between 2016-2019 and 14 between 2020-2022. When
the methods of the published theses are examined, it is understood that the qualitative method
was used in 25 theses, the quantitative method in 19 theses and the mixed method in 3 theses.
When the subject contexts of the theses on public education are examined, it is seen that they
are investigated in the context of subject areas such as job satisfaction, problems encountered,
reasons for preference, quality and effectiveness of public education course activities, and
expectations of public education trainees. According to the results obtained from the findings,
it is understood that the concept of public education has been a subject that has been studied
intensively since 2010 and has never lost its importance. However, the concept has mostly been
studied in the field of education, using a qualitative and qualitative approach. Public education
is an important type of education for the development of the country. In this context, the
effectiveness, efficiency and quality of the trainings should be examined in more depth. In
addition, the theses should include topics such as educational topics, types and effects on
country development that can be foreseen for future public education.

Key Words: Public education, content analysis, graduate thesis
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OZET

Genomik ¢alismalar hiz kazandikga 6zellikle klinik yansimalar1 biiyiik olabilecek molekiiler ve
genetik verilerin iretildigi arastirmalar 6n plana c¢ikmaktadir. Tek hiicre RNA dizileme
tekniklerinin bir¢ogu hiicre iginde iiretilen mRNA molekiillerinin 3° ucundan kisa okumalar
yaparak gen ekspresyon seviyesini belirlemeyi hedefler. Gen bazinda tespitler ile elde edilen
ekspresyon tablosu, dokuyu olusturan hiicrelerin tiirler bazinda komposizyonlarini belirli
Ol¢iide tespitine olanak saglamaktadir. Fakat genlerin transkripsiyonu tek diize birebir benzer
kopya molekiiller iiretmekten ziyade, alternatif lirtinlerle sonuglanabilmektedir. Yaygin olarak
transkripsiyon izoformlar1 ya da alternatif kirpma seklinde bilinen modifikasyonlarin yani sira
transle edilmeyen son ekzon bolgesinde transkipsiyonun sonlandigr ve mRNA molekiiliiniin
poli-A kuyrugu ile daha stabil hale getirildigi lokasyon ftizerinden de farkliliklar aciga
cikmaktadir. Bu birbirine alternatif lokasyonlarin patolojik mekanizmalar ile iliskilendirilmis
olmas1 bilgisi lizerine tek hiicre RNA dizilemelerinin 06zellikleri birlestirilince bir
biyoinformatik ara¢ gelistirme ihtiyact dogmustur. Gelistirdigimiz biyoinformatik ara¢ tek
hiicre verilerinde alternatif poliadenilasyon bolgelerini hiicre tiirii 6zelinde belirleme 6zelligine
sahiptir. Bu calismada akciger kanserini tema alarak tiimore 6zgili alternatif poliadenilasyon
iceren genlerin diger kanserlerde hasta prognostik iligkilerine bakildiginda biyolojik ¢iktilarin
potansiyel olarak etkilerinin O6nemi incelenmistir. Ayrica, g¢alismamizin {riini olarak
biyoinformatik aracimizin is akist ve islem basamaklar1 teknik olarak detaylandirilarak
paylasilacaktir. Kanser ¢caligmalarinin 6tesinde tek hiicre dizileme verilerinin tiretildigi her tiirlii
canl1 verisinde kullanilma potansiyeli olan yazilimimizin genis uygulama alanina erigsecegini
ongormekteyiz.

Anahtar Kelimeler: Biyoinformatik, ScRNAseq, alternatif poliadenilasyon

Abstract

As genomic studies gain momentum, studies that produce molecular and genetic data, which
may have great clinical repercussions, come to the fore. Most single-cell RNA sequencing
techniques aim to determine the level of gene expression by making short reads from the 3' end
of mMRNA molecules produced inside the cell. The expression table obtained by gene-based
determinations allows for determining the composition of the cells forming the tissue to a
certain extent based on cell types. However, the transcription of genes may result in alternative
products rather than producing uniform identical copies of molecules. Besides the
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modifications commonly known as transcriptional isoforms or alternative splicing, differences
also emerge over the location where transcription is terminated in the non-translated last exonic
region, and the mRNA molecule is stabilized by the poly-A tail. Upon the knowledge that these
alternative locations are associated with pathological mechanisms, the need to develop a
bioinformatics tool arose when the features of single-cell RNA sequencing were combined. The
bioinformatics tool we developed has the ability to identify alternative polyadenylation sites in
single-cell data, specific to cell type. This study examined the importance of the potential effects
of biological outcomes when considering the patient prognostic relationships of tumor-specific
alternative polyadenylation-containing genes in other cancers, with lung cancer as the theme.
In addition, as a product of our study, our bioinformatics tool's workflow and process steps will
be shared in detail. We anticipate that our software, which has the potential to be used in all
kinds of the living organism where single-cell sequencing data is produced beyond cancer
studies, will reach a wide application area.

Key Words: Bioinformatics, ScRNAseq, Alternative polyadenylation
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OZET

Depo operasyonlar: sistematik bir sekilde yiiriitiilmesi gereken faaliyetleri kapsar. Basarili bir
depo yonetimi i¢in depo yonetim sistemlerine (DYS) ihtiya¢ vardir. Dijitallesme ile birlikte
DYS icin alternatif yazilim programlar1 gelismistir. Bu ¢alismada genel depo tipi i¢in DYS
yazilim program se¢imi ele alinmustir. Arastirma {ic asamada gerceklestirilmistir. ilk asamada
yazilim secim kriterleri literatiir taramasina dayali olarak belirlenmistir. Ikinci asamada, tek
degerli notrosofik setlere dayali olarak SVNS-CRITIC (Kriterler arasi korelasyon yoluyla
kriterler dnemi) yontemi ile kriterler agirhiklandirilmistir. Ugiincii asamada, DY'S yazilimi icin
alternatifler, tek degerli nétrosofik setlere dayali olarak SVNS-TOPSIS (ideal ¢odziime
benzerlige gore siralama tercihi teknigi) yontemi ile siralanmistir. Calismada ti¢ karar verici,
dort alternatif ve sekiz kriter kullanilmistir. Ampirik arastirma, Tirkiye'de genel depolama
hizmeti veren bir antrepo lizerinde gerceklestirilmistir. Calismada ti¢ karar verici, dort alternatif
ve sekiz kriter kullanilmistir. Arastirma bulgularina gore DYS yazilimi se¢iminde en degerli
kriterin "kullanim kolaylig1" oldugu belirlenmistir. Arastirma sonucunda DYS yazilim
iireticileri, depo yoOneticileri ve aragtirmacilar i¢in dneriler gelistirilmistir. Bu ¢calisma ile DYS
yazilim se¢imi i¢in tek degerli notrosofik setlere dayali SVNS-CRITIC-TOPSIS hibrit yontemi
ilk kez kullanilmustir.

Anahtar Kelimeler: Depo yonetim sistemleri, Yazilim se¢im problemi, Tek degerli notrosofik
kiimeler, CRITIC, TOPSIS

Abstract

Warehouse operations cover activities that must be carried out in a systematic way. Warehouse
management systems (WMS) are needed for successful warehouse management. With
digitalization, alternative software programs for WMS have increased. In this study, the
selection of WMS software program for the general warehouse type is discussed. The research
was carried out in three stages. In the first stage, the software selection criteria were determined
based on the literature review. In the second stage, the criteria were weighted with the SVNS-
CRITIC (The criteria importance through intercriteria correlation) method based on single
valued neutrosophic sets. In the third stage, alternatives for WMS software were ranked with
the SVNS-TOPSIS (Technique for order preference by similarity to an ideal solution) method
based on single valued neutrosophic sets. Three decision makers, four alternatives and eight
criteria were used in the study. The empirical research was conducted on a warehouse providing
general storage services in Turkey. Three decision makers, four alternatives and eight criteria
were used in the study. According to the research findings, the most valuable criterion in WMS
software selection was determined as "ease of use". As a result of the research, suggestions
were developed for WMS software manufacturers, warehouse managers and researchers. With
this study, the SVNS-CRITIC-TOPSIS hybrid method based on single valued neutrosophic sets
for WMS software selection was used for the first time.
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Key Words: Warehouse management systems, Software selection problem, Single valued
neutrophic sets, CRITIC, TOPSIS.
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OZET

Gilinlimiiziin en biiyiik sorunu temiz enerji kaynaklarini bulmak ve insanlarin ihtiyaci olan
elektrik enerjisini iiretmektir. Temiz enerjinin olusumu icin ¢ogunlukla giines enerjisi, riizgar
enerjisi, hidroelektrik enerji ve niikleer santraller kullanilmaktadir. Ancak bu kaynaklarin 6zel
katalizorlere ve pahali ekipmanlara ihtiyact vardir. Son yillarda ¢evre kirliligi ve stirdiiriilebilir
enerjiye ihtiya¢ duyulmasi nedeniyle yakit pili teknolojileri biiylik 6nem kazanmistir. Yakit
pilleri, kimyasal enerjiden yiiksek verimli ve diisiik emisyonlu elektrik enerjisi iiretmek i¢in
tasarlanmigtir. Yakit hiicrelerinde elektrik enerjisi liretmek i¢in, glukoz, formik asit, etanol ve
metanol kullanilmaktadir. Dogrudan glukoz yakat pilleri (DGYP), diisiik maliyet, yliksek enerji
yogunlugu, yiiksek performans ve kolay depolama gibi benzersiz 6zellikleri nedeniyle biiyiik
onem kazanmistir. Dogrudan glukoz yakit pillerinde anot katalizorii olarak heteroaraomatik
bilesikler kullanilmaktadir. Heteroaraomatik bilesikler arasinda anot katalizorler ig¢in
kullanilacak en iyi aday indollerdir. Indoller yiiksek termal kararlili§1, yavas bozunma hiz1 ve
redoks kararlilig1 nedeniyle ¢ok ilgi gérmektedir. Bu ¢alismada dogrudan glikoz yakit pilleri
icin degerli metaller kullanilmaksizin, yeni tip indol merkezli organik katalizorlerin tasarimi ve
sentezi gergeklestirilmistir.2-iyodoanilin ve terminal alkinler arasinda Sonogashira kenetlenme
tepkimesi gergeklestirildi. Daha sonra Elektrofilik halkalagsma tepkimesi ve Suzuki-Miyaura
kenetlenme reaksiyonlar1 kullanilarak aldehid grubu iceren indol tiirevleri sentezlenmistir.
Sentezlenen tiirevlerin yapisal karakterizasyonlar1 spektroskopik yontemler kullanilarak kesin
olarak bulunmustur. Sonu¢ olarak, dogrudan glikoz yakit pillerinde, organik anot
katalizorlerinin etkin bir bi¢imde kullanilabilecegi belirlenmistir.

Anahtar Kelimeler: Dogrudan glukoz yakit pilleri, indol, enerji, yakit pili, glukoz
Abstract

The biggest problem of today is to find clean energy sources and to produce the electrical energy
that people need. Solar energy, wind energy, hydroelectric energy and nuclear power plants are
mostly used as clean energy. However, these sources need special catalysts and expensive
equipment. In recent years, fuel cell technologies have gained great importance due to
environmental pollution and the need for sustainable energy. Fuel cells are designed to produce
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high-efficiency and low-emission electrical energy from chemical energy. Glucose, formic
acid, ethanol and methanol are used to produce electrical energy in fuel cells. Direct glucose
fuel cells (DGFC) have gained great importance due to their unique features such as low cost,
high energy density, high performance and easy storage. Heteroaromatic compounds are used
as anode catalysts in direct glucose fuel cells. Among heteroaromatic compounds, indoles are
the best candidates to use for anode catalysts. Indoles are of great interest due to their high
thermal stability, slow degradation rate and redox stability. In this study, the design and
synthesis of new types of indole-based organic catalysts were carried out without using precious
metals for direct glucose fuel cells. Sonogashira coupling reaction was carried out between 2-
iodoaniline and terminal alkynes. Then, indole derivatives containing aldehyde group were
synthesized by using Electrophilic cyclization reaction and Suzuki-Miyaura coupling reactions.
Structural characterizations of the synthesized derivatives were found precisely using
spectroscopic methods. As a result, it has been determined that organic anode catalysts can be
used effectively in direct glucose fuel cells.

Key Words: Direct glucose fuel cells, indole, energy, fuel cell, glucose
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OZET

Bu caligmada giris seviyesinde klavye kullanimi1 dersini geleneksel egitim ve uzaktan egitim
yontemi ile alan 6grencilerin klavye kullaniminda on parmak metoduyla hiz uygulamasi
sonuclarinin karsilagtirllmasi amaglanmaktadir. Calisma, 2022-2023 giiz doneminde bir 6rgiin
egitim programina kayith “Klavye Kullanimi I”” dersini alan ve bir uzaktan 6gretim programina
kayith “Klavye Teknikleri” dersini alan 6grencilerle gerceklestirilmistir. Ddnem sonunda
ogrencilerden, verilen bir Tiirkge metni, on parmak klavye kullaniminda hiz uygulamasi
yapabilmeleri amaciyla gelistirilen ¢evrimici bir ortam araciligiyla yazmalari istenmistir.
Cevrimigi uygulama aracindan 6grencilerin uygulama esnasindaki klavye kullanimlarina iliskin
toplam vurus, hata sayisi, net vurus ve dakikalik net vurus verileri elde edilmistir. Her hatali
vurus i¢in 10 vurus ceza indirimi uygulanmistir. Hiz uygulamasi sonunda &grencilerin
dakikadaki net vurus sayilarinin Ogretim tiirline gore karsilastirilmas: amaciyla t-testi
kullanilmigtir. Analiz sonucunda 6gretim tiiriine gore dakikalik net vuruslarinda anlamli bir
farklilik oldugu ve bu farkin uzaktan 6gretim programina kayith 6grenciler lehine oldugu
sonucuna ulagilmistir.

Anahtar Kelimeler: Uzaktan egitim, klavye kullanimi, hiz uygulamasi
Abstract

In this study, it is aimed to compare the results of speed application with the ten-finger method
of the students who took the introductory keyboard lesson with traditional education and
distance education methods. The study was carried out with students who took the "Keyboard
Usage 1" course registered in a formal education program and took the "Keyboard Techniques™
course enrolled in a distance education program in the fall semester of 2022-2023. At the end
of the semester, students were asked to write a given Turkish text through an online
environment developed to enable them to practice speed using touch typing. From the online
application tool, data on total strokes, number of errors, net strokes and net strokes per minute
were obtained regarding the keyboard usage of the students during the practice. A penalty of
10 strokes is reduced for each wrong stroke. At the end of the speed application, the t-test was
used to compare the net strokes per minute of the students according to the teaching type. As a
result of the analysis, it was concluded that there was a significant difference in net strokes per
minute according to the type of instruction and this difference was in favor of the students
enrolled in the distance education program.

Key Words: Distance education, keyboard, speed test
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OZET

Ulusal siber giivenlik stratejileri, siber tehditlerin siklig1 ve karmagikligi artmaya devam ettikge
giderek daha dnemli hale gelmektedir. Bu makalede, teknoloji 6ngoriisii, stratejik planlama ve
siber giivenligin kesisimi ile birbirleri iizerindeki etkileri arastirilmistir. Sistematik literatiir
taramasinda, 2014-2023 yillar1 arasinda yayinlanan ulusal siber giivenlik, stratejik planlama ve
teknoloji ongorisii ile ilgili akademik yayinlar incelenmistir. Bulgular, siber giivenligin ileriye
doniik ve koordineli planlama gerektiren stratejik bir konu oldugunu gostermektedir. Stratejik,
iyi diistiniilmiis bir siber giivenlik plani, bugiin uluslarin kars1 karsiya kaldig: siber giivenlik
sorunlariin ele alinmasinda ¢ok Onemlidir. Makalede, ulusal siber giivenlik stratejilerini
gelistirmek i¢in teknoloji Ongoriisii ve stratejik planlama yaklagimlari Onerilmektedir.
Calismada oOnerilen yaklasim, paydaglarin katilimini, siber giivenlik ortaminin kapsamli bir
analizini, makul senaryolar gelistirmeyi, kapsamli bir risk degerlendirmesini ve risk ve giivenlik
aciklarini ele almak icin kapsamli bir dizi strateji ve eylem plani gelistirmeyi igeren faaliyetleri
icermektedir. Teknoloji dngoriisii ve stratejik planlama, siirekli gelisen ulusal siber giivenlik
alaninda yén bulmada kritik araglardir. Onerilen yaklasim, politika yapicilarin etkili siber
giivenlik stratejileri gelistirmelerine ve potansiyel tehditlerin bir adim 6niinde olmalarina
yardimci olacaktir.

Anahtar Kelimeler: Siber giivenlik, Ulusal siber giivenlik stratejisi, Teknoloji Ongoriisii,
Stratejik planlama

Abstract

National cybersecurity strategies are increasingly important as cyber threats continue to grow
in frequency and complexity. This paper explores the intersection of technology foresight,
strategic planning, and cybersecurity, with the aim of understanding their implications on one
another. The systematic literature review examines academic publications related to national
cybersecurity, strategic planning and technology foresight published between 2014 and 2023.
The findings suggest that cybersecurity is a strategic issue that requires forward-looking and
coordinated planning. A strategic, well-thought-out cybersecurity plan is crucial in addressing
cybersecurity challenges that nations face today. The paper proposes technology foresight and
strategic planning approaches to enhance national cybersecurity strategies. The approach
proposed in this study includes actions that consists of engaging stakeholders, conducting a
comprehensive analysis of the cybersecurity landscape, developing plausible scenarios,
conducting a comprehensive risk assessment, and developing a comprehensive set of strategies
and action plans to address risks and vulnerabilities. Technology foresight and strategic
planning are critical tools in navigating the constantly evolving field of national cybersecurity.
The proposed approach will help policymakers develop effective cybersecurity strategies and
stay ahead of potential threats.
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INTRODUCTION

National cybersecurity strategies are essential to protecting critical infrastructure and national
security in the digital age (1). However, developing effective strategies is a complex challenge
that requires consideration of rapidly evolving threats, emerging technologies, and changing
social and economic contexts (2).

Cybersecurity is defined as “the set of measures taken, activities carried out and standards,
policies and rules set forth for this purpose to ensure the security (confidentiality, integrity,
accessibility) of systems in the cyberspace” (3). In today's digital world, cybersecurity has
become an increasingly critical aspect of protecting critical infrastructure, personal data, and
sensitive information. A strong cybersecurity posture is essential for ensuring privacy,
preventing financial losses and safeguarding national security.

Technology foresight a multidisciplinary process that integrates various methodology
components, such as data analysis, expert consultation, scenario development, and risk
assessment, to generate plausible and robust long-term plans. Keenan et al. (4) and Conway (5)
have emphasized the value of technology foresight for enhancing innovation, competitiveness,
and strategic planning, while Martin (6) has highlighted the need for foresight to be inclusive
and participatory. Similarly, Yiiksel and Cifci (7) have proposed a comprehensive definition of
foresight that emphasizes its holistic and integrative nature, drawing on fields such as
economics, sociology, psychology, and engineering. Overall, technology foresight is a vital tool
for anticipating and preparing for the future in various domains, including cybersecurity policy.

According to a literature review and analysis of publicly available cybersecurity strategies,
technology foresight is not adopted as a common method by nations in cybersecurity industry
(8) (9). An instance of this is that while cybersecurity was not regarded as a key area of focus
in foresight exercises, some aspects of cybersecurity were examined in the context of
Information and Communications Technology (ICT), as evidenced by Japan's 10th Foresight
Study (10) and Turkey’s Vision 2023 (11). In some cases, cybersecurity foresight exercises
focused on just a few subjects, such as European Foresight Cybersecurity, which only addressed
the Internet of Things and harmonization of responsibilities of care within the European Union
(12).

Bryson defines strategic planning as "a disciplined effort to produce fundamental decisions and
actions that shape and guide what an organization (or other entity) is, what it does, and why it
does it" (13). Strategic planning is needed to be an ongoing process that adapts to changing
circumstances over time.

The field of cybersecurity is constantly evolving in response to the ever-changing landscape of
technology, creating new challenges and opportunities for organizations. Technology foresight
and strategic planning are critical tools in navigating this complex landscape, enabling
organizations to anticipate and prepare for potential threats before they occur.

In this study, the research question of “What are the implications of technology foresight and
strategic planning on cybersecurity and vice versa?” was addressed. The intersection of
technology foresight, strategic planning, and cybersecurity is explored with a focus on
understanding the implications of these areas on one another. Through a comprehensive
literature review and analysis of emerging trends, this study aims to provide valuable insights
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that can help organizations develop effective cybersecurity strategies and stay ahead of potential
threats.

MATERIAL & METHODS

This paper is based on a systematic literature review of relevant academic journals, reports, and
publications related to cybersecurity and technology foresight. The literature review includes
studies, papers, books and reports published between 2014 and 2023. Resources for open access
and restricted access were both included.

The methodology consists of the following steps:

a) Defining the research question: The research question is developed based on the
objectives of the study and are intended to guide the literature review process.

b) ldentification of relevant databases: The databases used in the literature review include
ScienceDirect, Web of Science, and Scopus.

c) Selection of keywords and search terms: The search terms and keywords used for the
literature review are given in Table 1.

d) Screening and selection of relevant studies: The selection of studies involves the
screening of the titles, abstracts, and full texts of the publications to determine their relevance
to the research question.

e) Data extraction and analysis: The data extraction and analysis process involve the
categorization of the selected studies according to the research question and the identification
of themes. The analysis also involves the identification opportunities related to the use of
technology foresight and strategic planning in the development of national cybersecurity
strategies.

f) Synthesis of findings: The synthesis of the findings involves the integration of the
themes and insights identified in the selected studies to develop the approach proposed in this

paper.
FINDINGS

The systematic literature review process yielded 2690 documents in total as shown in Table 2.
The results indicate that while cybersecurity and strategic plan related documents were found
in high numbers (Search String-4), documents related to national cybersecurity strategy and
strategic plan were scarce (Search String-1). The same trend was also observed for foresight.
Out of the 77 documents that were found to be related to national cybersecurity strategies,
strategic planning, and foresight (Search String 1, 2, and 3), 24 studies were found to be
relevant. After a thorough analysis of these studies, it was revealed that 12 of them delved into
various aspects of national cybersecurity strategies, which included the utilization of
technology foresight and strategic planning.

The findings of the reviewed literature suggest that cybersecurity is a strategic issue that
requires forward-looking and coordinated planning (14). The constant evolution and adaptation
of attackers and defenders in the cyber arms race highlights the importance of understanding
the dynamics to inform strategic planning (14). Furthermore, an integral aspect of cybersecurity
governance is the careful monitoring of system performance indicators, combined with a
cohesive vision that supports coordinated decision-making (15).

The literature underscores the significance of developing a strategic and well-considered
cybersecurity strategy to safeguard critical infrastructure and information systems (16). Such a
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plan is crucial in addressing cybersecurity challenges that organizations face today. A national
cybersecurity strategy is also essential to ensure a mature national-level cybersecurity approach
7).

Measurement models for cybersecurity include strategic, operational, and technical levels (18).
The reviewed literature shows that a strategic focus on cybersecurity has led to an increase in
the number of published papers, indicating a growing interest in improving the cybersecurity
defense landscape. A coordinated approach to cybersecurity planning is recognized as vital to
ensure that all joint activities and resources in the field are planned effectively (19).

The literature also highlights the need to define strategic goals to improve efforts in countering
cyberattacks in the future (20). Embracing a critical infrastructure protection program can create
cyber resiliency in society, organizations, and the nation, and this can be achieved by strategic
planning (21).

Effective cybersecurity practices require coordination and alignment with business operations,
which can be achieved through the development of an information security plan that is informed
by strategic planning principles (22). Technology foresight activities can also aid in anticipating
potential data protection problems and concerns (23). The reviewed literature shows that
technology foresight activities are becoming increasingly important in the realm of
cybersecurity, particularly as emerging technologies present new and complex impacts on
privacy and data protection (23).

In addition to modern computer security technologies, adequate cybersecurity policy attention
is crucial for the development of cybersecurity strategic foresight at the national level (24). It
is important to keep in mind that relying solely on advanced cybersecurity tools may not be
sufficient in protecting critical infrastructures from attacks. Rather, it is essential to focus on
strategic cyber-foresight to stay ahead of attackers and mitigate potential risks (25). By
investing in strategic planning and foresight, organizations can effectively identify and address
potential cyber threats and improve their overall cybersecurity posture. Such proactive
measures are essential in the current cybersecurity landscape, which is constantly evolving and
becoming more complex.

DISCUSSION

The findings of systematic literature review demonstrate the critical role that technology
foresight and strategic planning play in the development of effective national cybersecurity
strategies. The literature review underscores the necessity of a comprehensive and deliberate
cybersecurity plan in safeguarding an organization's vital infrastructure and information
systems (16). Furthermore, a fully mature national-level cybersecurity strategy should be
integrated into the broader national security strategy to enhance the overall cybersecurity
maturity (17).

A significant advantage of engaging in technology foresight activities is the opportunity it
provides for policy makers to anticipate potential data protection issues and challenges. This
highlights the crucial role that technology foresight activities can play in promoting
cybersecurity, as they facilitate the development of security and privacy focused technologies
in the future (23).

Ensuring effective cybersecurity governance requires a strategic focus on monitoring system
performance indicators, as emphasized in the reviewed literature (15). This involves
maintaining a consistent identity and vision that promotes unified decision-making and
prioritization of actions, interpretations, and strategic objectives. Through monitoring these
indicators, organizations can gain a comprehensive assessment of their cybersecurity status,
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identify potential vulnerabilities and risks, and devise appropriate measures to manage them
effectively.

Overall, the findings of this study suggest that technology foresight and strategic planning
approach is proposed that can help policymakers and practitioners develop comprehensive and
adaptable national cybersecurity strategies. This approach includes stakeholder engagement,
comprehensive analysis of the cybersecurity landscape, plausible scenario development,
comprehensive risk assessment, and the development of a comprehensive set of strategies and
action plans. The approach also follows best practices for the use of technology foresight and
strategic planning, including integrating the latest technologies and trends, and developing a
comprehensive understanding of the cybersecurity environment.

CONCLUSION

In conclusion, this study examined the effectiveness of technology foresight and strategic
planning for developing national cybersecurity strategies. Also, relevant literature and extracted
key findings on the subject matter were explored.

The findings of this study suggest that technology foresight and strategic planning are effective
approaches for developing national cybersecurity strategies. Taking a proactive approach to
cybersecurity and developing effective strategies can improve the cybersecurity posture of
organizations and protect their critical infrastructure and information systems from cyber
threats. It is recommended that nations invest in these activities to ensure that they are well-
prepared for the rapidly changing cybersecurity landscape.

In addition, an approach has been suggested which involves engaging with stakeholders,
conducting a thorough analysis of the cybersecurity landscape, creating plausible scenarios,
carrying out a comprehensive risk assessment, and formulating a complete set of strategies and
action plans. This proposed approach also adheres to the best practices of using technology
foresight and strategic planning.

Overall, this study contributes to the understanding of the significance of technology foresight
and strategic planning in developing national cybersecurity strategies. Policymakers and
practitioners can use these concepts to develop comprehensive and adaptable national
cybersecurity strategies. As the cybersecurity landscape continues to evolve, it is crucial that
nations remain vigilant and invest in the appropriate measures to protect their critical
infrastructure and information systems from cyber threats.
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Table 1. Search Strings.

Nu. | Code Search String

1 SS-1 | “national cybersecurity strategy” OR “national cybersecurity strategies” OR
“national cyber security strategy” OR “national cyber security strategies”
AND (“strategic plan” OR “strategic planning”)

2 SS-2 | “national cybersecurity strategy”” OR “national cybersecurity strategies” OR
“national cyber security strategy” OR “national cyber security strategies”
AND “technology foresight”

3 SS-3 | “national cybersecurity strategy” OR “national cybersecurity strategies” OR
“national cyber security strategy” OR “national cyber security strategies”
AND foresight

4 SS-4 | (“cybersecurity” OR “cyber security””) AND (“strategic plan” OR “strategic
planning”)

5 SS-5 | (“cybersecurity” OR “cyber security’’) AND “technology foresight”
6 SS-6 | (“cybersecurity” OR “cyber security”) AND foresight
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Table 2. Number of Results in Specified Document Databases

Search String Database Number of Results | Total
Web of Science 23
SS-1 ScienceDirect 7 63
Scopus 33
SS-2 All 3 databases 0 0
Web of Science 1
SS-3 ScienceDirect 2 14
Scopus 11
Web of Science 124
SS-4 ScienceDirect 620 1618
Scopus 874
Web of Science 13
SS-5 ScienceDirect 23 96
Scopus 60
Web of Science 34
SS-6 ScienceDirect 283 899
Scopus 582
Total 2690
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OZET

Bir azo boya olan Reaktif Siyah 5 (RB5)’in oldukga kararli ve nispeten diisiik maliyetli bir
bilesik oldugundan tekstil, kozmetik, miirekkep vb. endiistrilerde genis bir kullanim alani
vardir. Teratojenik, mutajenik ve kanserojen bir bilesik olarak nitelendirilmektedir ve RBS5
iceren atik su akimlarinin kontrolsiiz salinimi nedeniyle ¢esitli ortamlarda tespit edilebilir. Sulu
ortamlarda eser miktardaki RB5‘te bile 151k penetrasyonunu engelleyebilir ve bu nedenle su
bitkileri gelisemez ve fotosentez verimi azalabilir ve bu nedenlere bagli olarak su akimlarindaki
oksijen konsantrasyonu azalabilir. Bu sebepler géz oniinde bulunduruldugunda bu zararli
bilesik aritilmalidir. Bu kapsamda ¢alismada, endiistriyel atiksularin aritiminda kullanilan ileri
oksidasyon proseslerinden solar-Fenton benzeri oksidasyon prosesi kullaniminin RBS5
boyarmaddesinin fotokatalitik olarak aritilmasindaki etkisi aragtirilmistir. Bu baglamda, pH,
katalizor miktar1 ve baslangic hidrojen peroksit konsantrasyonu etkileri incelenmistir ve en
yliksek RB5 bozunumu 0.2 g/L katalizor yiiklemesi, pH=3 ve 10 mM [H202]o olarak belirlenen
optimum reaksiyon kosullarinda giines 15181 altinda 1 saatlik reaksiyon stiresi i¢in yaklasik %70
olarak gbzlenmistir. Ayrica, %100 renk giderimi gézlemlenmistir. G6zlenen reaksiyon birinci
dereceden reaksiyon kinetigine uydugu ve reaksiyon kinetik hiz sabitleri 25, 35 ve 45 °C
sicakliklart igin sirasiyla 0,057, 0,151 ve 0,225 olarak hesaplanmistir. Ayrica, aktivasyon
enerjisi 54.3 kJ/mol olarak belirlenmistir.

Anahtar Kelimeler: Reaktif Siyah 5, Fe katkili g-C3N4, Solar-Fenton benzeri oksidasyon
Abstract

Reactive Black 5 -RB5, an azo dye- is a highly stable and relatively low-cost compound so it
has a wide usage area in various industries such as textile, cosmetics, ink, etc. It is stated that it
is a teratogenic, mutagenic, and carcinogenic compound and it may detect in the environment
due to the uncontrolled release of RB5-containing wastewater streams. It can hinder light
penetration even in the trace amount of RB5 in aquatic environments and thus, aquatic plants
could not grow and the photosynthesis process might reduce, and because of these reasons, the
concentration of oxygen in water streams decreases. Considering these reasons, this hazardous
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compound should be treated and, in this study, it was treated via solar-Fenton-like oxidation
process. In this context, pH, catalyst amount, and initial hydrogen peroxide concentration
effects were investigated and the highest RB5 degradation was observed as almost 70% for 1 h
of reaction duration under solar light irradiation at the optimum reaction conditions which were
found as 0.2 g/L of catalyst loading, 3 of pH and 10 mM of [H202]o. Also, complete
decolorization was observed. The observed reaction followed the first-order reaction Kinetic
model and reaction kinetic rate constants were found as 0.057, 0.151, and 0.225 for 25, 35, and
45 °C, respectively. In addition, activation energy was determined as 54.3 kJ/mol.

Keywords: Reactive Black 5, Fe doped g-CzN4, Solar-Fenton-like oxidation

INTRODUCTION

Treatment and reuse of wastewater have recently gained great attention because of freshwater
scarcity and industrialization. Dye-containing wastewater has a majority in different wastewater
streams due to the common usage of dyes in various industries such as textile, food, ink,
cosmetics, etc. Dyes give color to wastewater streams and cause a decrease in light penetration.
Therefore, the growth of aquatic plants is inversely affected so a reduction could be observed
in the efficiency of photosynthesis, and thus, the aquatic life threatened by uncontrolled
discharged dye-containing wastewater streams (1-6). Among the used dyes in the textile
industry, azo dyes consist of 70%. Reactive Black 5 is a widely used dye in the azo dye group.
It may be used in various industries because it is a stable and relatively low-cost dye. However,
it has teratogenic, mutagenic, and carcinogenic effects on humans, so it should be treated before
discharging the wastewater stream (7-9). Graphitic carbon nitride (g-C3N4) is a promising
photocatalyst that is synthesized from N-containing compounds (i.e., urea, melamine, etc.) via
thermal polycondensation for the degradation of organic compounds in wastewater streams
under solar light irradiation (10,11). Metal-doped g-CsN4 has some excellent functions such as
band gap reduction, enhanced visible light absorption, and catalytic performance. For instance;
in literature Fe doped g-CsN4 was used to remove methylene blue and almost 80 % of MB was
degraded at 3 h of reaction duration under solar light irradiation (12,13). Due to its excellent
properties, in this study, Fe-doped g-C3Ns was used to degrade Reactive Black 5 containing
model wastewater solution. In this context, the effective reaction parameters (pH, catalyst
loading, and initial hydrogen peroxide concentration) were investigated to determine the
optimum reaction conditions. Additionally, a kinetic study was performed.

MATERIALS AND METHOD

The chemicals -Reactive Black 5 (RB5), urea, FeCls, HCI, NaOH, and H202 (HP)- used in the
experimental study were purchased from Sigma Aldrich.

Fe-doped graphitic carbon nitride (Fe/g-C3Na, abbreviated as FeCN in this study) was prepared
based on the following procedure. In the catalyst synthesis procedure, 20 g of urea and the
required amount of FeCls to obtain Fe (20 wt.%)-containing FeCN were placed in a crucible
and put into a muffle oven with an inert atmosphere. Then, it was heated to 550 °C at 30-minute
intervals and then, the temperature was kept constant for 3 hours. After that, it was cooled to
room temperature, and the obtained solid product was washed with ultrapure water. The final
residue was collected by filtration and dried at room temperature (14). SEM and BET analyses
were carried out for the characterization of FeCN.

The experimental study was carried out using 20 ppm RB5 solution (100 mL) for 1 h under
stimulated solar light irradiation. In this context, the effect of reaction parameters that are pH
(3-9), catalyst amount (0-0.4 g/L), and initial hydrogen peroxide concentration (0-20 mM) was
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investigated. Every ten minutes during the reaction, liquid samples were taken and analyzed via
a spectrophotometer (Spectroquant® NOV A 400 spectrophotometer).

The degradation indicated the breakage of the aromatic rings in RB5 molecules and the
decolorization of RB5 corresponded to the breakage of the chromophore containing the azo
bonds were evaluated at 390 nm and 597 nm, respectively. Degradation and decolorization of
RB5 were calculated based on the following equations:

A —A
% Degradation of RB5 = —atasonm " Tatsoonm »q )

Atat 390nm

Ay — A
% Decolorization of RB5 = —45270m LS9 %100
tat s97nm

The kinetic study was performed at the optimum reaction conditions for 25, 35, and 45 °C and
the data was analyzed with first and second-order reaction power law kinetic models.

RESULTS AND DISCUSSION
Characterization Study

SEM analysis was carried out for pristine g-CsN4 (CN) and Fe-doped g-C3N4 (FeCN) and their
SEM diagrams were given in Figure 1. While CN shows a massive layered structure, FeCN
showed a sheet-like structure similar to CN and the addition of iron did not cause any change
in the structure of CN. Similar morphologies were reported in the literature (15-17). BET
surface area of FeCN was found as 2.7 m?/g. Bicallo et al. prepared Fe-doped g-CsN4 for
different weight percentages of Fe and they reported that BET areas of 1%-Fe/CN and 10%-
Fe/CN as 36 m?/g and 15 m?/g, respectively (18). Therefore, it could be deduced that an increase
in the Fe amount caused a decrease in the BET area. In literature, it was also reported as the
BET area of FeCN (containing 0-1 wt.% Fe) varied between 3.404 and 5.4 m?/g for the different
amounts of Fe (19). Consequently, it could be concluded that the BET area of FeCN (20wt.%Fe)
is inconsistence with the literature.

Degradation and Decolorization of RB5

In this context, firstly, the impact of catalyst amount on RB5 degradation and decolorization
was investigated at different catalyst loadings (0-0.4 g/L). These experiments were performed
for 1 h under solar light irradiation at the following reaction conditions: 20 ppm RB5, 10 mM
of HP, and 7 of pH. Based on the results given in Figure 2, without using the catalyst, very low
degradation efficiency was observed at around 3%, however, the addition of the catalyst (0.2
and 0.4 g/L) enhanced the degradation up to almost 15%. The results showed that 0.4 g/L
catalyst loading is excess at these reaction conditions and thus, the optimal catalyst loading was
chosen as 0.2 g/L. The experimental study continued with the investigation of the pH effect at
3, 7, and 9 of pH. The results are given in Figure 3. The lowest efficiency was achieved at pH
9 whereas the highest degradation (~70%) and almost complete decolorization were achieved
at pH 3. Therefore, the optimal pH was selected as 3 and further experiments were carried out
at pH 3 and 0.2 of catalyst loading. After that, the effect of the initial hydrogen peroxide
concentration was investigated and the results are given in Figure 4. The lowest efficiency of
degradation and decolorization was observed in the absence of HP. Usage of 10 mM and 20
mM of HP enhanced the efficiency, however, 20 mM of HP usage caused a scavenging effect.
Thus, the optimal HP concentration was selected as 10 mM. After the determination of optimum
reaction conditions for RB5 degradation, a kinetic study was carried out at different reaction
temperatures (25, 35, and 45 °C). Based on the results, 92.1 % of RB5 was degraded at 45 °C
and this efficiency was very high compared to obtained efficiency (~70%) at 25 °C. Also,
complete decolorization was observed at all reaction temperatures. First and second-order
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reaction kinetic models were applied to comprehend whether the reaction followed the first-
order reaction kinetic model or the second-order kinetic model. The experimental data show
well fit to the first-order reaction kinetic model based on the R? values. The linearized
experimental data are given in Figure 5 and from the graph, the reaction kinetic rate constants
were found as 0.057, 0.151, and 0.225 for 25, 35, and 45 °C, respectively. In addition, the
activation energy is calculated as 54.3 kJ/mol (Figure 6, the gas constant R=8.3145 J/K mol).

CONCLUSION

RB5 is an azo dye that is used in various industries, however, it is a teratogenic, mutagenic, and
carcinogenic compound. Due to the hazardous effects on human and environmental health, RB5
should be treated and in this study, it was treated using FeCN under solar light irradiation.
Optimum reaction conditions were determined as 0.2 g/L of FeCN, 3 of pH, and 10 mM of
[H202]o. The complete decolorization and 70 % of RB5 degradation were observed at the
optimum reaction conditions. The observed reaction followed the first-order reaction kinetic
model and reaction kinetic rate constants were found as 0.057, 0.151, and 0.225 for 25, 35, and
45 °C, respectively. In addition, activation energy was determined as 54.3 kJ/mol.
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OZET

Cip iiretim siirecinde ¢ip tasariminin korunmasi fikri miilkiyet a¢isindan onemlidir. Cip
tasarimlar1  kopyalanmasmin Oniine gecilmek icin mantiksal kilitleme teknolojisi ile
sifrelenebilir. Mantiksal kilitleme devreleri, ¢ip igerisinde kullanilmak i¢in diisiik voltajdan
iiretilen yiiksek voltaja ihtiya¢ duyar. Thtiya¢ duyulan yiiksek gerilim ise sarj pompasi devreleri
ile elde edilir. Bu ¢aligmada kilitleme devrelerinde kullanilmak iizere Dickson sarj pompalari,
CTS sarj pompalart gibi topolojilerin ¢esitli tiirleri incelenip karsilastirilarak uygulamaya
yonelik en uygun tasarimlar 6ne cikartilmistir. Bu devre modellerini analiz etmek i¢in ¢ikis
gerilimi, transistorlerin 6zellikleri ve kademe sayisi gibi ¢esitli parametreler dikkate alinmstir.
Daha sonra, segilen CTS devrelerinin boyutlart minimize edilmistir. Hesaplanan alan ve
kademe sayilar1 arasindan alani minimize edilmis alana sahip olan ve maksimum c¢ikis veren
CP devresi segilmigstir. Son olarak secilen devrenin yerlesim tasarimi yapilmistir.

Anahtar Kelimeler: Sarj Pompasi Devreleri, Voltaj Yiikseltici, Mantiksal Kilitleme, Cip
Tasarimi1 Korunmasi, Cip Alan1 Hesaplanmasi

Abstract

The protection of the chip design in the chip manufacturing process is important in terms of
intellectual property. Chip designs can be encrypted with logic locking technology to prevent
unauthorized copying. Logic locking circuits need high voltage generated from low voltage to
be used in the chip. The required high voltage is obtained by charging pump circuits. In this
study, various types of topologies such as Dickson charging pumps and CTS charging pumps
for use in locking circuits were examined and compared, and the most suitable designs for the
application were brought forward. In order to analyze these circuit models, various parameters
such as output voltage, transistor properties and number of stages were taken into account. Then
size of the selected circuits which are CTS circuits are minimized. Among from the calculated
areas and stage numbers, the CP circuit with minimized area is chosen with maximum output.
Finally, the layout design of the selected circuit was made.
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INTRODUCTION

Over the years, with the increment in the demand on electronic devices like automobiles and
smartphones due to the growing population, the need of chips that are widely used in these
electronic devices are increased. This situation brought chip crisis to the world owing to the
fact that the production of chips do not meet amount of consumption. In order to overcome chip
shortage, chip designing has significant role in this problem. However, there is an important
point occurs in this case which is the protection of the chip design. There is an undesired
possibility of attack on IP of the chip. For the purpose of prevent this, it is necessary to take a
precaution like LL technology. LL secures IP by inserting specialized locks controlled by a
secret key. Additional, interposed logic is frequently used to implement the locks (Knechtel et
al., 2019). As it is seen, this technology is required for the protection of the chip design and it
adds additional circuit to the integrated circuit. This additional circuit necessitates extensional
memory block in order to keep the password of the logic locking in the chip. In this case, high
voltage is required for these memory blocks. In order to meet this need, a high voltage supplier
is needed somewhere of the integrated circuit. To bring a solution to this problem, charge pump
circuits occur as a great solution, which converts low DC voltage to high DC voltage. A CP
might also be implemented on a chip and used to boost the charge supply voltage to the needed
operating voltage (Eid et al., 2017). In order to provide a voltage for the LL circuit these flash
memory cells are needed. For generating high voltage from low voltage, there are also boost
converter circuits that can be considered as in the same purpose. However, due to the low
current of memory blocks and having simpler design such as not including an inductor are some
of the reasons why charge pump circuits are preferred for requirement of high voltage in
memory blocks. DRAM, EEPROM, flash memories, and several low-voltage designs have all
utilized charge pump circuits (Ker et al., 2004). Charge pump circuits can be implemented in
certain ways with different circuit components by variety of methods.

MATERIAL & METHODS
Details of the design

First and foremost, the design of this project is consists of several steps. Different charge pump
topologies are examined according to their classification. Firstly, the most popular and typical
one is studied which is called Dickson Charge Pump. These circuits are divided by two in
themselves as implanted by diodes and implemented by transistors. These circuits are called as
conventional charge pump circuits since they are based on the structure of capacitor-component
blocks on the circuit. For more proper understanding, the circuits are implemented stage by
stage in order to observe how the output voltage is affected by the stage number. In addition,
four phased gate boosting CP circuit is implemented while all the other topologies are
implemented by two clocks. Then, Dynamic CTS charge pump circuits are implemented and
lastly Cross Coupled CTS charge pump topologies are built in order to complete all the linear
CP topologies. All in all, seven types of CP circuits are implemented in the design part. In order
to make them appropriate for chip sizes which will used for flash memory cells, capacitors and
transistors are readjusted in terms of area optimization. The circuit that has optimized in terms
of area is contracted on a layout design.
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Figure 1. Three-stage cross-coupled N-well CP
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Here, in Figurel, how a three-stage cross-coupled N-well CP circuit is implemented is given
since this study is based on this topology on further steps. Then, the size of the transistors are
minimized and the new values are calculated. Therefore, the values on the referenced article

and calculated new values are compared in the Table 1.

Table 1. Comparison of Capacitor and Transistor Sizes of Original and Modified Dynamic CTS

Circuits
Dynamic = NMOS PMOS1 PMOS2 PMOSL C(pF) Cload Vout (V)
CTS (W/L) (W/L) (WI/L) (WI/L) (pF) (N=7)
Triple- (pm) (pm) (1m) (pm)
well & N-
well CP
Article 0.5/0.18 20/0.22 1.5/0.22 3/0.22 30 100 13.13346
Values 6
Adjusted 0.5/0.26  6.9/0.318 0.52/0.318 1.04/0.31 11 5 14.52869
Values 8

Layout Design

In this part size features of components that are used in layout drawing are shown Table 2.
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Table 2. Features of Components & Area Calculations

Type of Components W (um) Area (um?)
I(um)
NMOS 0.52 0.538,2
0.26
PMOS 2.08 1.594,64
0.318
Capacitor (1pF) - 31.879

The capacitance value for the last capacitor at the circuit is 5pF. In such cases where the
capacitance value can be considered as big, the resistance of the capacitors affect the output
negatively. When the capacitance is divided into smaller pieces, quality factor of the
capacitance is increased since the internal resistance of the capacitance is decreased. With this
way, capacitance response time is decreased. In order to provide this, the S5pF capacitance is
divided into 5 capacitor with 1pF capacitances. These capacitances are connected in parallel.

For the layout design, the layers are adjusted and for each transistor and capacitors are
connected from the connection points through paths. In this context, the layout is designed with
4 metal and MIMCAP which has a 130nm technology and used between metal3-metal4.
Technical measurements of the layout desing is indicated on Table 3. Technical design of
NMOS, PMOS and Capacitor are respectively figure 2, figure 3 and figure 4 has been made
with reference to Table 3.

Table 3. Technical measurements of components in Layout Design

Component Contacts Distance Distance W L w h
(uM?) between between  (uM) (uM) (uM)  (uM)
contacts contacts and
(uM) Boundary
(uM)
NMOS 0.01 0.02 0.025 0520 0.26 0.46 1.17
PMOS 0.01 0.09 0.025 208 0318 1.24 1.286
Capacitor 0.01 0.3 0.025 - - 5.6461 5.64616

(1pF) 6
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Figure 4. Technical measurements of Capacitor

In this study, one of the methods is examining the different topologies with several parameters
that affects the output voltage in order to reach the most proper charge pump circuit design.
With the comparison of these parameters, results of their effects are determined. Figure 5 is
given in order to observe the connections and relationships of the criteria. These parameters are
also considered in circuit topologies in literature review.

Voltage

Drop \
Type of Circuit
Component
Stress Between
Terminals of the
Transistors
Output
Voltage
Occupied Area
of the Circuit on
Chip
Number of
Stages
Comparison of )

Circuit Component
Number

Figure 5. Schematic of the circuit design parameters

Working Principles of the Circuits

In order to understand the logic behind the design of the circuits and their working principle, it
is needed to examine how charge pump circuit works with respect to some of formulas that lead
theoretical concept of this study.

Dickson CP Circuit with Diodes

For the Dickson charge pump circuit implemented by diodes, diodes’ role are switching with
the help of reverse pulse clocks. If charge pump is considered with two stage for the first step,
the output voltage becomes two times of the input voltage. First of all, it is assumed that all the
capacitors are uncharged and all the diodes are ideal in the circuit. Let assume the charge pump
circuit is designed with two capacitors and two diodes. When input voltage is applied, one diode
becomes OFF while the other one is ON. Therefore, first capacitor that is connected to the
voltage source in serial, is charge up to peak voltage of the Vin. Then, on the second state, due
to the charged capacitor, diode that was ON becomes OFF, and the diode that was OFF becomes
ON. Hence, the charged capacitor becomes connected serial with the voltage source. As they
are connected in serial, the second capacitor is charged with twice the Vin. As a result, the
output voltage is observed as twice the input.

Vin =Vcl 1)
Vin+Vcl =Vc2 (2
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Vin+Vin=Vc2 3)
Vo =Vc2 =2Vin (4)

Here in these formulas, it can be seen that how Vin is carried out with the clock signals since
these pulses change the switches and make the diodes short circuit and open circuit respectively.
Vc2 refers to output of the circuit. If more stage is added, same way is applied and output of
the stage is move to the output of the circuit node by node.

Dickson CP Circuit with MOSFETs

For the conventional Dickson charge pump circuit which is implemented with diode-connected
MOSFETSs, same logic with previous method is valid. The reason is why, diode-connected
transistors behave as switching diodes because of their structure.

Vo=3N1  (Vin—Ve(Mi) 5)

Therefore, output voltage is concluded as above formula since for the output, input voltage is
summed up to stage number where voltage drop is subtracted.

Dynamic CTS CP Circuit

For the CTS circuits, in order to get rid of the voltage drop in the previous topologies, gate
terminal of the transistors connected to latest stage such that charging capacity is increased.
This brings quite significant advantage in terms of output voltage. In this method, dynamic
biasing is benefited. The main concept behind these multipliers is to regulate charge flow
during pumping with MOS switches with exact on/off characteristics rather than diodes or diode
connected transistors, which invariably generate a forward voltage loss at each node (Rajput,
2013).

Cross-Coupled CTS CP Circuit

For the other CP circuit topology, which is cross-coupled method, is studies because of its high
efficiency. The working principle of the related circuit is as follows. The first transistor is turned
ON and capacitor at bottom is charged when CLK1 is low and CLK2 is high. When CLK1 is
high and CLK2 is low, the other transistor, being next to first transistor, is turned ON, and the
output get charged, while transistor at left top is turned on and capacitor at top is charged. The
N stage charge pump output can be estimated by repeating these steps (Minami, lgarashi,
Sugiura, & Nakano, 2016).

Vo= (N + 1)Vin (6)
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Hence, output voltage is red like in the formula given above. As it is seen, it gives higher results
rather than the previous topologies considering multiplying input voltage by one incremented
but not by stage number only.

Minimizing the Transistor Sizes of Dynamic & Cross-Couples CTS CP

This method is focused on how to minimize the sizes of the transistors of the circuit. For this
purpose, the technology used for circuit and layout design in this project is need to be considered
which is 130 nm technology. In the 130 nm technology, transistors cannot be smaller than 130
nm for production. Here 130 nm becomes the limitation. When a chip is manufactured, the
length of the transistor can appear with £10% difference. If the transistor is planned and drawn
with bigger values, after the production the extra L, does not affect the result very much. That
is the reason why in the analog designs values are determined as slightly bigger. When the
standard NMOS transistor L (length) is considered as 130 nm, a larger Cmax to Cmin ratio is
achieved by increasing the length to 260 nm (Liu, et al., 2007). Therefore, in order to benefit
from the maximized ratio, L of the transistor is chosen as two times of the selected 130 nm
technology which is 260 nm in terms of NMOS. In order to determine the W and L of the
PMOS, the values on the Wong’s study (2012) are chosen as base. After determining 260 nm
for the L of the NMOS, sizes of the PMOS transistor are found by the ratio of the 260 nm with
the values on the mentioned article.

Moreover, for the adjustment of the W of the NMOS process, it is considered to 0.5 pm as a
restriction value which means the minimum value of the W of the NMOS cannot be smaller
than the 0.5 um. In this respect, the value that is not smaller than 0.5 pm and being multiple of
260 nm is determined as 0.52 um which is 2 times of 0.26 pm. For the determination of the
PMOS values, the ratio is firstly calculated and with this ratio all the PMOS values are placed.

Area Calculation

In this section, after minimizing the component sizes of the circuits, the area calculation was
made using the determined component sizes. In order to find area of the components, formulas
which are used in Unutulmaz et al. (2015) paper are benefited:

w=m.(L+al)+ a2 @)
W

h = pooy + B1+ B2 (8)

Area =w.h 9)

al, a2 and 1, B2 are constant values which are used in area calculation formulation and their
values are 250nm, 100 nm and 100 nm, 100 nm respectively. In equation (7), L (length)
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represents the L values of NMOS and PMOS transistors and in equation (8) W (Width)
represents their W value. In order to calculate area of the transistor w (width of layout
component design) and h (height of layout component design) also has to be found. First, the
w and h values are calculated by using m, L, and W values. Second and lastly, by applying
al,a2 and B1, 52 values to them, in order to calculation area of single component, equation
(9) is performed.

In Table 4, width, height and areas of the NMQOS, and PMOS s are given respectively for both
Cross Coupled and Dynamic CTS charge pumps.

Table 4. Area calculation of the components in CP circuits

NMOS PMOS1 PMQOS2

w
Topology (um h Area w h Area w h Area

y  m) (wn?)  (wm) (um) (wm®) (wm) (um) (wm?)
) (8 ©) n  ® ©)) (O () ©)

CrossCowpled 117 046 05382 1286 124 15046 - - -
PIAMICCTS 117 045 05265 1286 0> 46939 1286 046 05915

Another component that are used in CP circuit is capacitor. In order to find area of capacitor.

They =35 u]:; value is a constant number. First of all, according to the desired C(capacitance)

value, wp and hp values are found. Then, when these values are put in place to find the w and
h values, the result is obtained by performing the multiplication necessary for the area
calculation.

C=wp+hp+y (10)
w=wp+al +a2 (11)
h=hp+ 1+ 2 (12)
Area =w.h (13)
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Table 5. Area calculation of capacitor

Capacitor Value wp (um) hp (um) Area
(pF) (um?)
(13)
1 5.24616 5.44616 31.879
5 11.8527 12.0527 150.128

Ultimately, as it is seen in Table 5, area sizes are calculated for capacitors for 1pF and 5pF.
Parameters in Table 5 were found by the above formulas.

RESULTS AND DISCUSSION

In this research, circuit topologies with different structures of charge pumps are examined. The
main aim is reaching 15V at the output. In order to understand the charge pumping quality of
the circuits and their capability of giving high voltage, Table 6 is created below where the output
voltages of the circuits for three, five and ten stages are demonstrated. It is possible to observe
these topologies in Table 6.

Table 6. VVoltage output results according to circuit topologies stage by stage

Number ' Dickson = Dickson = Dynamic = Dynamic Gate Cross Cross
of CP with = CP with CTS CTS N-  Boosting Coupled Coupled
Stages = Diodes MOSFET ' triple-well = well (V) CP (4 CTS CTS N-
V) s (V) V) phase) triple- = well (V)
V) well (V)

3stage  6.033 5.252 6.364 6.431 5.943 9.080 9.2147

Sstage = 9.633 7.762 9.601 10.008 8.989 13.092 13.290

10stage 17.510  14.694 17.749 18.178 15.472 21.999 16.217

65



First and foremost, Dickson charge pump with diodes gives the desired result with 9 stages.
Dickson CP with MOSFETSs give the desired result at 11 stages. On the other hand, CP with
dynamic CTS circuit the expected output voltage is obtained at 9 stages while CP with cross
coupled CTS reach that level with only 6 stages. Hence, from these results it can be deduced
that cross couple CTS charge pump circuit gives the best voltage multiplier way. In the Dickson
CP with diodes, voltage drop is adjusted to 0.4V in order to increase the output. Close values
for Vo of Dickson with diodes and CP with dynamic CTS is stems from this lessen voltage
drop. When Dickson CP with MOSFETS are established, it is easy to observe that this circuit’s
Vo is lower than with the diodes. The reason is because in this topology, diode connected
MOSFETSs are used and they restrict the charging of capacitors since they are affected by the
V7. As the threshold voltages of the transistors is higher than the diodes Dickson CP with
MOSFETSs gives lower Vo. This threshold obstacle of the transistors is overcame by dynamic
CTS charge pump circuit considering the comparison of the output voltages for same number
of stage. The same overcoming is also valid for the cross coupled CTS topology while it is
giving much more higher results because of the implementation way of the circuit.

In addition, there is Gate Boosting topology, which differs other topologies with having four
phases due to its clocks. As it is seen from the Table 6, the results of this topology is quite close
to the Dickson with MOSFETSs. This part of the study that is not satisfactory as expected owing
to the reason that in the simulation, these two topologies do not give the output voltage as high
as it supposed to. Even still, the results can be considered decent and acceptable since it
increases the output.

As a conclusion, Cross-Coupled and Dynamic CTS topologies are a quite sufficient circuit with
130nm transistor usage and it meets the need of high voltage of memory blocks in the chip with
minimum stage number and therefore area. In addition, other circuit topologies brings important
advantages that they also can be considered successful in this study. However, since Cross-
Coupled and Dynamic CP topologies are better than the other circuit types, area minimization
and calculation, hence the layout design will not be held for them.

Table 7. Comparison of different topology types in terms of both Vout and Total area

Topology Name Number = C (pF) Vout (V) Total Area
of Stage (um?)
(N)

Dynamic CTS N-well 10 4 15.5815 1376.42686
9 5 15.374 1534.28446

8 8 15.4204 2066.7698

Dynamic CTS Triple- 10 4 15.2735 1376.42686

well
9 6 15.6841 1781.08623
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8 8 15.0409 2066.7698

Cross Coupled N- 6 2 15.5872 917.06708
well
7 1 15.7715 626.29376
Cross Coupled 6 2 15.2156 917.06708
Triple-well
7 1 15.2799 626.29376

According to decide on a CP circuit that will have a layout design, it is required to make an
analysis on the minimized circuit topologies. In Table 7, four different CP circuit topologies
are presented. In the LTspice program, we generated these circuits with different capacitance
values of 1pF to 5pF. The main aim was having the 15V desired output voltage with minimized
area. However, when capacitance is decreased the output voltage is also decreased. As it is seen,
there is an inverse ratio between voltage output and total area. Therefore, an optimal result is
needed here, which gives the maximum output voltage while having the minimum value of the
capacitance. In order to do this, the topologies are recorded in the Table 7 with their stage
numbers and capacitance values where they have reached up to 15V at the output. In addition,
another tremendous factor is represented in the Table 7 that is total area which affects the results
of selection of the main CP circuit. Total area need to be considered as minimum since these
circuits are design for chip. Due to this importance, firstly, total area is examined and circuits
with the huge areas are eliminated. Capacitance values above from 5pF are also eliminated
since this value is quite big for the design. Therefore, with the same area and capacitance value
only two circuits are remains which belong to same topology of Cross-Coupled CTS with two
different types of N-well and Triple-well. In this case, it can be seen that N-well gives higher
output voltage. All in all, the selected CP circuit with layout is Cross-Coupled CTS N-well
which has 7 stage, 1pF for capacitors, 15.7717 Vo and 626.29376 um?.

This topology is implemented in the LTspice, as given in the Figure 6. The circuit has a 1500k
load resistor and the capacitance value for the last capacitor is 5pF. NMOSs are grounded due
to the type of the topology is N-well. Output node of the every stage is connected to the entrance
node of the next stage.

. ‘garam t=10meg
MNEIEOI - i 0w bt

Figure 6. Most efficient circuit according to Vout t & Area

67



In the Figure 7, the layout design of the 7 staged Cross-Coupled CTS CP with minimized sizes
of transistors and capacitors are given. As a result, total area of the layout is deduced as
626.29376 um?.

Figure 7. Layout design of the final study

CONCLUSION

Taking everything into consideration, in this project, different CP circuit topologies are
examined in order to have a charge pump circuit design for flash memory blocks. These flash
memory cells need high voltage in order to keep the password of the logic locking which keeps
save the design of the chip. First, Dickson charge pump circuits with diodes and diode
connected MOSFETS, having the same duty with switching diodes. It was deduced that there is
a voltage drop of the transistor which affects output voltage in a negative way. For this problem,
other topologies are examined which are charge pump with dynamic CTS and cross couple CTS
circuits. They gave higher voltage output results compared to the other CP circuits. In order to
decide which of these two circuits is better, it was necessary to examine which circuit has the
most output voltage while having the smallest area. In order to be able to calculate the area, the
size of the components, which are NMOS, PMOS and Capacitor in these circuits, were reduced.
Then the output voltages obtained the reduction were compared. Thus, it has been concluded
that the most efficient circuit in terms of field and output voltage is the cross-couple CTS circuit,
which reaches a Vo = 15.77V at when 1pf capacitor and in 7 stages. After that, layout design
of the circuit which is the most efficient circuit compared to the others is done by using Klayout
program. This research is aimed and planned as to contribute a charge pump circuit model that
is for flash memory cells of logic locking technology.
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OZET

Diinya niifusu artig egiliminde olup, ¢esitli nedenlerden dolay: artan niifus 6zellikle kentlerde
yogunlagsmaktadir. Bu yogunlukla birlikte sehirlerde yasayan insanlar en temel ihtiyaglarini bile
karsilama hususunda bir tiiketim toplumu modeline biiriinmektedir. Insanoglu igin 6ncelik
bakimindan ilk sirada yer alan beslenmenin, siirdiiriilebilmesinde gidaya duyulan yiiksek
talebin arzini karsilamak, daha fazla hammadde ve enerji ihtiyacit dogurmakta, tiim bu girdilerin
son Uriinii olan atiklarin bertaraf edilmesi sorununu da beraberinde getirmektedir. Diinyanin
degisik bolgelerinde yasayan bazi insan topluluklarinin tarih boyunca diyetlerinde bocekler
(insectum) bir kiiltiir olarak yer almistir (Entomophagy). ikibine yakin bdcek tiirii bu beslenme
aligkanligina dahildir. Bu baglamda FAO artan diinya niifusu ile olusacagi diisiiniilen gida
acigin1 asmak i¢in boceklerin bir ¢ikis yolu olabilecegini ongormektedir. Boceklerin dogrudan
insan diyetlerinde gida hammaddesi olarak ya da dolayli bir sekilde hayvansal menseili tirtinler
elde ederken ciftlik hayvanlarmin rasyonlarinda kullanilabilecegi pek ¢ok arastirmada ortaya
konulmustur. Hayvansal kaynakli proteinlere duyulan ihtiya¢ sonucu her gegen giin talebin
artmasi, hayvan beslemede bitkisel kokenli yem kaynaklarinin yetersiz kalacagi ongoriisii,
iretim icin gerekli biiylik miktarlardaki protein ek yemi ihtiyacinin fazla olmasi gibi birbirini
tamamlayan zincirleme nedenler 6zellikle protein degeri yiiksek alternatif yem kaynaklarini
onemli hale getirmektedir. Gida endiistrisinin bir neticesi olan ya da toplu yasamin yogun
oldugu bolgelerde bireysel tiiketimin sonucunda ortaya ¢ikan organik atiklar biyolojik atik
isleme tesislerinde boceklerin kullanimi ile geri donistiiriilebilmekte, diisiik maliyetli ve
endiistri i¢in yeter miktarda bocek iiretim imkani ortaya ¢ikmaktadir. Bu makalede, boceklerin
aktif rol iistlendigi ¢evreye duyarli bir besin dongiisliniin olusturulabilecegini ve 6zellikle
hayvan beslemedeki kullanim potansiyelinin ilgi ¢ekici oldugu global calismalar1 derlemek
amaclanmustir.

Anahtar Kelimeler: Bocek, Hayvan besleme, Organik Atik

Abstract

The world population is in an increasing trend, and the increasing population due to various
reasons is especially concentrated in cities. With this intensity, people living in cities adopt a
consumer society model in order to meet even their most basic needs. Meeting the high demand
for food in order to sustain nutrition, which is in the first place in terms of priority for human
beings, creates the need for more raw materials and energy, and brings with it the problem of
disposal of waste, which is the end product of all these inputs. Insects (insectum) have been
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included as a culture in the diets of some human communities living in different parts of the
world throughout history (Entomophagy). Nearly two thousand insect species are included in
this eating habit. In this context, FAO predicts that insects can be a way out to overcome the
food shortage that is thought to occur with the increasing world population. It has been
demonstrated in many studies that insects can be used directly in human diets as food raw
materials or indirectly in the rations of farm animals while obtaining products of animal origin.
Supplementary chain reasons such as the increasing demand for animal-based proteins, the
prediction that plant-based feed sources will be insufficient in animal nutrition, and the need
for large amounts of protein supplementary feed required for production make alternative feed
sources with high protein value especially important. Organic wastes, which are a result of the
food industry or as a result of individual consumption in areas where mass life is intense, can
be recycled with the use of insects in biological waste processing plants, and there is a low cost
and sufficient amount of insect production opportunity for the industry. In this article, it is
aimed to compile global studies in which an environmentally sensitive nutrient cycle can be
created in which insects play an active role, and its potential for use in animal nutrition is
particularly interesting.

Key Words: Insects, Organic Waste, animal nutrition

GIRIS

Avrupa Birligi istatistik verilerine gore diinya ¢apindaki toplam insan sayisi, 2018 yilina kiyasla
yiizde 42,5'lik bir artis gostererek 2100 yilina gelindiginde 11 milyara yaklasacagi tahmin
edilmektedir. 2018 verilerine gére Avrupa Birligi Uyesi 27 iilke niifusunun yaklasik dértte iigii
(%74,5) kentsel alanlarda yasamakta; bu oran diinya ortalamasi olan %55,3'lin oldukca
iizerinde kalmaktadir. Bununla birlikte, AB disindaki G20 {iyesi iilkelerin 11'inde kentsel
alanlarda yasayanlarin orani, %901 asmustir. (Arjantin'de %91,9 ve Japonya'da %91,6) Kentsel
alanlarin biiylimesi, tarima dayali ekonomilerden endiistriyel ve post-endiistriyel ekonomilere
gecisin bir sonucu olarak sehirlere gogli yansitmaktadir(1).

Diinya ¢apinda et tiiketimi 1961 senesinde kisi basina yillik 23,1 kg iken son 50 yilda artarak
2011 senesinde kisi basina 42,20 kg' a yiikselmistir. Bu artis siit Girinlerinden elde edilen
proteinler i¢in de gegerlidir(2).

2009 yilinda genis Olgekli bocek iiretiminin diinya capinda acgligin azalmasma katkida
bulunabilecegini ve et hayvanlarinin yogun sekilde yetistirilmesini sinirlayabilecegini 6ngdren
FAO raporunun(3) yaymlanmasinin ardindan, gelismis tilkelerde bocek yetistirme
isletmeleri kurularak, boceklerin tilketim amagli potansiyel kullanimina yonelik arastirmalar
baglamis oldu. Bocekler, basta Avrupa olmak iizere Diinya genelinde hala tam olarak
kullanilmayan, kesfedilmeye agik 6nemli ve dogal bir biyolojik kaynaktir. Degerli ve giivenli
bir gida maddesi olabilecek birgok bocek tiirii vardir. Bocek organlart protein, amino asitler,
yag, karbonhidratlar, ¢esitli vitaminler ve eser elementler a¢isindan zengindir. Glinlimiizde, bat1
tilkelerinde ¢ok daha gesitli bocek igeren {iirlinler tiiketicilerin tercihine sunulmaktadir. Cips,
enerji gubuklar ve diger fonksiyonel gida tiriinleri seklindeki bu yeni gida i¢erigine girisimciler
arasinda artan bir ilgi vardir(4).

Bocek tiirlerinin insan gidasi olarak kullanildig1 ve diinya ¢apinda yaklasik 2 milyar insanin
bocek tiikettigi bilinmektedir. Bitkisel ve hayvansal proteinler ile bocek proteinleri
karsilastirildiginda esansiyel aminoasit profili, toplam protein seviyesi ve diger besin degerleri
bakimindan yenilebilir bocekler degerli kaynaklardir(5).
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K. OZBEK’in derlemesinden(6) alian Jozefiak ve Engberg’in 2015 yilindaki ¢alismalarinda
yer alan tablo(7) incelenecek olursa, farkli tiirlerden elde edilen veriler bocek proteininin amino
asit bakimindan ne kadar zengin oldugunu gostermektedir.

Tablo 1.Baz1 bocek proteinlerinin amino asit kompozisyonlari, ham proteinin %’si olarak
(Jozefiak ve Engberg, 2015).

Amino asit Un kurdu | Tropikal Tarla Biivelek Tirk | Karasinek
(T, ¢ekirge | cekirgesi | sinegi | hamam (M.
molitor) ((Gsilligatus) (G- | 1 jircens) listceergalli(ss). domestica)
Larva Subimago assimilis) Larva Larva
Subimago
Imago
Histidin 2.7 2.2 2.1 2.6 2.5 2.8
Arjinin 4.5 5.7 5.8 4.8 5.6 4.9
Treonin 3.6 3.5 3.3 3.6 3.3 3.3
Tirosin 5.4 4.2 4.5 6.0 5.6 5.1
Valin 59 5.2 53 5.6 51 4.4
Metionin 1.2 1.6 1.2 1.4 1.3 2.2
Sistin 0.6 0.9 0.5 0.7 0.7 0.4
[zol6sin 4.0 3.7 3.4 4.0 3.1 3.2
Losin 6.9 6.9 6.6 6.6 5.8 5.7
Fenilalanin 3.2 3.1 2.9 3.8 3.0 5.0
Lizin 4.9 53 5.0 5.6 4.9 6.9
Tiriptofan 1.0 0.9 0.7 11 0.8 3.2
Toplam 43.9 43.2 41.3 45.8 41.7 47.1

Yenilebilir boceklerin ¢ogu, amino asit gereksinimlerini karsilamanin yani sira, yeterli enerji
ve protein alimin1 da saglamaktadir. Bocekler tekli ve coklu doymamais yag asitleri bakimindan
da oldukgca zengindir. iz elementler (Cu, Fe, Mg, Mn, P, Se ve Zn gibi) ve riboflavin, pantotenik
asit, biotin ve folik asit gibi vitamin igerikleride oldukga yiiksektir. Yag, boceklerde gesitli
sekillerde bulunur. Insan ve hayvanlarda viicut yagmin ana bileseni olan
triasilgliserol,boceklerde mevcut yagin yaklasik %80'ini olusturur. Daha uzun uguslar gibi
yiiksek enerji yogunlugu olan donemler i¢in bir enerji rezervi gorevi goriirler. Fosfolipitler en
onemli ikinci gruptur. Proteinlerle birlikte hiicre duvariin yapisina katilan fosfolipitlerin bocek

72



yagindaki orani genellikle %20'den azdir, ancak yasam evresine ve bdcek tiirlerine gore
degisir(8).

Tiirlere bagl olarak, tirtillar potasyum kalsiyum, magnezyum, ¢inko, fosfor ve demir gibi
mineraller yani sira ¢esitli vitaminler agisindan zengindir. Arastirmalar sonucu 100 gr bocek
tiiketimi ilgili mineral ve vitaminlere duyulan giinliik ihtiyacin %100'inden fazlasin1 temin
edebilmektedir(9).Simdiye kadar boceklerde A vitamini, D2 vitamini, D3 vitamini, C vitamini,
E vitamini, K vitamini, tiamin, riboflavin, pantotenik asit, niasin, piridoksin, folik asit, D-biotin
ve B12 vitamini tespit edilmistir(10).

Avrupa ve Ozellikle gelismekte olan iilkelerde, hayvansal iiriinlere olan ihtiyacin boyutu
nedeniyle her yil artan yem ihtiyaci ve protein kaynagi tedariki bakimindan, yiikselen bir
baskiyla karsi karsiyadir. Artan tavuk eti iiretimi i¢in protein arzinin kendi kendine
yeterliliginin diisiik olmasi, ticaret ¢arpikliklari, kiiresel fiyat oynaklig1 ve igerik kitlig1 gibi
pazar faktorleriyle ilgili konular tilkeleri gida giivenligi risklerine maruz birakmaktadir(11).

Hayvan beslemede uygulanan konvansiyonel iiretim modelinde yiiksek performans hedeflerine
ulagsmak i¢in, besin madde igerigi eksiksiz bir rasyona ihtiya¢ duyulur. Hazirlanan rasyonlarda
kiispeler gibi endiistri yan {iriinlerinin yan1 sira misir, soya, bitkisel yaglar gibi dogrudan insan
gidasi olarak kullanilan iiriinlerin dahil edilmesi bir rekabet ortami1 olusturmaktadir. Bu yiizden
hayvan beslemede bocekler ve boceklerden elde edilecek iirlinler sahip oldugu zengin besin
madde kompozisyonu nedeniyle degerli bir noktaya gelecektir. Ayrica her ne kadar insanlarin
bocekleri direkt gida kaynagi olarak kullanmasit miimkiin olsa da, genel geger kan1 bocekler
irrite edicidir, bu durum bocek tiiketme kiiltiirii olmayan toplumlarda olumsuz tutumlara sebep
olabilmektedir(12).

Kanatlilarin dogal beslenme aliskanliklar1 goz 6niine alindiginda, bocekleri yem kaynagi olarak
kullandiklar1 anonim olarak bilinmektedir. Bu noktada hayvan beslemede bocekler ve tiriinleri
bir alternatif olarak diisiiniilebilecegi pek ¢ok arastirmada da ortaya konmustur.

Konu ile ilgili baslica calismalar, siyah asker sinegi larvalar1 (Hermetia illucens), karasinek
kurtguklar1 ve pupalar1 (Musca domestica), un kurdu larvalar1 (Tenebrio molitor) ve karasinek
familyasina ait bocek aileleri tizerinde yogunlagmigtir(13).

Bocek tiirlerinden 6zellikle sar1 un kurdu(Tenebrio molitor), karasinek (Musca domestica) ve
Siyah asker sinegi (Hermetia illucens) organik atiklari degerlendirme potansiyelleri oldukga
yiiksektir. En yliksek ham protein igerigi karasinek pupalarinda kuru maddenin (KM) %62,5'1
olarak bulunmustur. Analiz edilen en diisik ham protein degeri ise Siyah asker sinegi
larvalarinda KM'nin %42,3"ii ve prepupalarinda kuru maddenin %38,1'i olarak tespit edilmis.
Sar1 un kurdu larvalarinda ise bu oran ve KM'nin %50.8'1 olarak kaydedilmistir. Boceklerin,
ciftlik hayvanlarim1 beslemede dogrudan kullanilan yem materyallerinden bagimsiz, organik
atiklar ile yetistirilmesi siirdiiriilebilirlik bakimmdan 6nemlidir(14).

Ondokuzuncu haftadan 27. haftaya kadar yumurtaci tavuklara verilen misir-soya fasulyesi
unundan olusan rasyona %7,5'e kadar yagi alinmis siyah asker sinegi larvast unu eklemenin
yumurta iretimi ve Kalite parametreleri iizerine olumsuz etkisi olmayip, verim performansi
kontrol grubuna benzerlik gostermistir(15). Ev sinekleri kullanilarak tavuk giibresinin biyolojik
olarak pargalanmasi sirasinda ortaya ¢ikan larvalarin rasyona %10 ila 15 oraninda dahil
edilmesi, et¢i civcivlerin karkas kalitesi ve biiylime performansini iyilestirmistir(16).

Hayvan beslemede soya unu ve balik unu yerine kullanimi incelenen bes ana bdcek tiirii ile
hazirlanan yemlerin (Siyah asker sinegi larvalari, ev sinegi kurtguklari, un kurdu, ¢ekirge, circir
bocekleri ve ipekbocegi) besleme kalitesi yiiksektir. Ayrica ayristirilabilen ve biyodizel
iretimide dahil olmak {izere cesitli uygulamalar icin kullanma imkani bulunan lipid icerikleri
de yiiksektir (%36'ya kadar yag). Karasinek kurtcuk unu, un kurdu ve ¢ekirgede (%60-70)
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doymamis yag asidi konsantrasyonlari yiiksek iken, siyah asker sinegi larvalarindaki
konsantrasyonlar en diisiik seviyededir (%19-37). Caligsmalar, bu alternatif yem kaynaklarinin
hayvanlar i¢in lezzetinin iyi oldugunu ve hayvan tiiriine bagli olarak soya unu veya balik
ununun %25-100"niin yerini alabileceklerini bildirmektedir(17).

Besin madde bilesenleri bakimindan zengin bir icerige sahip, yiiksek besleyici degeri olan
boceklerin, ayrica bagisiklik sisteminin gii¢lendirilmesi, hastaliklarin 6nlenmesi ve sagligin
gelistirilmesinde kullanilabilecegine dair literatiir kayitlart mevcuttur. Ipekbocegi pupalarindan
ekstrakte edilen antibakteriyel peptitlerin laboratuvar fare deneylerinde S180 sarkom
biliylimesini baskilayabildigi ve Ehrlich Ascites Kanserinin asit olusumunu hafifletebildigi
tespit edilmistir(18).

Pek ¢ok bocek tiirii, giibre veya ¢iirliyen cesetler gibi mikroorganizmalarla dolu, yasanmasi zor
ortamlarda gelistiginden, kendilerini enfeksiyonlardan korumak ve giibredeki zararli bakterileri
azaltmak i¢in Antimikrobiyal Peptitler iiretebilmektedirler. Bocek Antimikrobiyal Peptitlerleri
(AMP) 50 yil1 askin bir siiredir aktif olarak arastirilmaktadir ve 2011'de bu molekiilleri igeren
caligmalar, Toll reseptorlerini ve dogustan gelen bagisikligin aktivasyon mekanizmalarini
kesfettikleri igin Jules Hoffmann ve Bruce A. Beutler'e Nobel Fizyoloji ve Tip Odiilii'nii
kazanmiglardir  (19). Antimikrobiyal peptitler, ¢ok ¢esitli organizmalarin savunma
mekanizmalarinda yer alan evrimsel olarak korunmus molekiillerdir. Bakterilerde, boceklerde,
bitkilerde ve omurgalilarda {iiretilen antimikrobiyal peptitler, ¢ok ¢esitli enfeksiyoz ajanlara
kars1 koruma saglamaktadir (20).

2050 yilina kadar, kiiresel belediye kat1 atiginin benzer donemde diinya niifusunun iki kati olan
3,4 milyar tona ¢ikacagi tahmin edilmektedir. Belediye kat1 atiklarindaki bilesenlerin en yiiksek
agirlik yiizdesini (yaklasik 1,3 milyar ton) gida veya organik atik olusturmaktadir. Bocek
biyorafineri, bocekleri biyokiitle atiklarini enerjiye ve diger faydali iirlinlere doniistiirmek i¢in
bir ara¢ olarak kullanma ve ayni zamanda organik bilesenlerin iyilestirilmesi konseptidir.
Bocekler, kimyasal veya sentetik giibrelerin su 6trofikasyonu, toprak asitlenmesi ve nitrat oksit
emisyonlart dahil olmak tizere ¢evre iizerindeki olumsuz etkilerini dnleyebilen siirdiiriilebilir
tarim i¢in yeni bir biyogiibre kaynag: gibi goriinmektedir (21). Diisiik degerli gida igleme yan
urtinleri ve yiiksek etkili atik akislari, kullanilarak tiretilen boceklerin en 1yi siirdiiriilebilir yem
iretimi stratejileri arasinda oldugu onaylanmaktadir (22).

SONUC

Boceklere, Birlesmis Milletler Gida ve Tarim Orgiitii’niin gidanm siirdiiriilebilirligi agisindan
hazirlamis oldugu raporlarda genis bir sekilde yer verilmistir. Uretim ve tiiketim sonucu ortaya
cikan organik atiklarin, biyolojik atik isleme tesislerinde boceklerin kullanildigi bir minval ile
geri donilisiim olanagi bulunmaktadir. Ayrica diisiik maliyetli ve endiistri i¢in yeter miktarda
bocek tiretim imkani ortaya ¢ikmistir. Hayvan besleme de yem maliyeti en yiiksek kalemi
olusturmaktadir, yem hammaddesi olarak boceklerin kullanimi hayvansal iirlin maliyetini
anlamli sekilde diisiirebilecegi gibi, boceklerin aktif rol iistlendigi cevreye duyarli bir besin
dongiisiiniin olusturulabilecegi de miimkiin goriinmektedir. Ozellikle kanatli beslemede yem
hammaddesi olarak yiiksek potansiyele sahip olabilecegi anlasilmaktadir. Bu konuda yapilacak
daha fazla calismaya ve sinirlamalar hususunda daha fazla verinin elde edilmesine ihtiyag
duyulmaktadir.
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