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OZET

Mikrogerit antenler ¢ogu zaman basit baskil 1suma elemanlart olarak tamitilir; ancak miihendislik tarihleri daha genis bir
doniistimii gostermektedir. Diisiik profilli mikrodalga yapilar: olarak baslamiglar ve zamanla uyumlu diziler, uydu ve navigasyon
terminalleri, mobil haberlesme ekipmanlari, kablosuz sensor diigiimleri, giyilebilir elektronikler ve implant odakli biyomedikal
sistemler ic¢in olanak saglayan bilesenlere doniismiislerdir. Bu makale, sz konusu doniigiimiin anlatima dayali teknik bir
incelemesini sunmaktadir. Calisma, literatiirii yalmizca kronolojik olarak tekrar etmek yerine, mikroserit anten gelisimini antenin
elektronik sistemlerde degisen islevine gore diizenlemektedir: dnce kompakt bir isima elemani, sonra platformla uyumlu bir
mikrodalga elemani, daha sonra bir haberlesme arayiizii ve son olarak viicuda yakin biyomedikal bir bilesen olarak. Inceleme,
temel yama-alt tabaka-toprak diizlemi yapilandirmasini, alt tabaka ve besleme tercihlerinin etkisini, minyatiirlestirmenin roliinii
ve antenin biyolojik dokuya yakin ya da doku iginde ¢alistiginda ortaya ¢ikan éozel zorluklar: tartismaktadir. Biyomedikal boliim,
ayar bozulmasi, ozgiil sogurma orani, biyouyumluluk ve verimlilik kaybina dikkat ederek giyilebilir izleme, implante edilebilir
telemetri, mikrodalga tani ve terapétik destek iizerine odaklanmaktadr. Bu makalenin temel katkisi, tarihsel donemleri, tasarim
fasitlarini ve uygulama beklentilerini iligkilendiren yazar tarafindan tamimlanmug bir smiflandirmadir. Inceleme, modern mikrogerit
anten tasarmminmin artik tek amagh bir rezonans problemi olmadigi; elektromanyetik performans, malzeme secimi, kullanict
giivenligi, iiretim yontemi ve sistem diizeyinde entegrasyon tarafindan sekillendirilen ¢ok kisitl bir tasarim gérevi oldugu sonucuna
varmaktadir.

Anahtar Kelimeler: Mikroserit anten, yama anten, biyomedikal anten, giyilebilir sistem, implante edilebilir cihaz, SAR, kablosuz saglik
izleme.

Evolution Of Microstrip Antennas From Planar Microwave Concepts To Biomedical Systems

ABSTRACT

Microstrip antennas are often introduced as simple printed radiators, yet their engineering history shows a broader transformation.
They began as low-profile microwave structures and gradually became enabling components for conformal arrays, satellite and
navigation terminals, mobile communication equipment, wireless sensor nodes, wearable electronics and implant-oriented
biomedical systems. This paper presents a narrative technical review of that transformation. Instead of repeating the literature
chronologically only, the study organizes microstrip antenna development according to the changing function of the antenna in
electronic systems: first as a compact radiator, then as a platform-compatible microwave element, later as a communication
interface, and finally as a body-adjacent biomedical component. The review discusses the basic patch-substrate-ground
configuration, the influence of substrate and feeding choices, the role of miniaturization, and the special difficulties that appear
when the antenna operates close to or inside biological tissue. The biomedical section focuses on wearable monitoring, implantable
telemetry, microwave diagnosis and therapeutic support, with attention to detuning, specific absorption rate, biocompatibility and
efficiency loss. The main contribution of this paper is an author-defined classification that links historical periods, design
constraints and application expectations. The review concludes that modern microstrip antenna design is no longer a single-
objective resonance problem; it is a multi-constraint design task shaped by electromagnetic performance, material selection, user
safety, fabrication route and system-level integration.

Keywords:Microstrip antenna, patch antenna, biomedical antenna, wearable system, implantable device, SAR, wireless health monitoring.

1. Introduction

The progress of antenna engineering can be understood as the gradual movestesitonhagnetic
functions from separate hardware blocks into the surfaces, packages and bodies of electronic systems. In
this movement, the microstrip antenna has a particular place. It is not merely a smaller version of a
conventional antenna; it is a dgs approach that allows the radiating element, feeding network and
supporting platform to be treated as parts of the same physical structure.
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The earliest idea of a microstrip microwave antenna is commonly associated with the 1953 symposium
work of Deschamps and Sichak. That early concept did not immediately create a large application field
because suitable materials, fabrication methods and microwave design tools were still developing. A more
visible practical stage was reached in the 1970s, edlyewidh conformal microstrip antennas and
microstrip phased arrays. Later review studies and textbooks established the design vocabulary that is still
used today: patch dimensions, substrate permittivity, feeding configuration, impedance matching,
bandwidh, radiation efficiency and pattern control (Deschamps & Sichak, 1953; Munson, 1974; Carver &
Mink, 1981; Bahl & Bhartia, 1980; Pozar, 1992). This historical transition from early conceptual work to
mature engineering practice is summarized in Figure 1.

The reason for revisiting this topic is that the
microwave system, the designer may ask whether the patch resonates at the intended frequency and whether
the gain is acceptable. In a wearable gplantable biomedical system, the same question is incomplete.

The antenna must also tolerate curvature, proximity to lossy tissue, possible frequency shift, patient
movement, encapsulation layers and strict safety limits. Therefore, the historical dearglopmicrostrip

antennas should be connected with the changing environments in which they operate. As also illustrated in
Figure 1, this development path extends from the foundational microwave concept to modern biomedical
and bodycentric applications.

This paper has been prepared for a multidisciplinary scientific congress and is written as a compact review
with an engineeringentered interpretation. The aim is to give a clear route from the invention of the
microstrip concept to its present biomedigaés, while avoiding a purely descriptive literature summary.

The study therefore introduces a classification framework that relates each application period to its
dominant design pressure.

Evolution of Microstrip Antennas

Deschamps & Sichak Carver & Mink GPS, WLAN, RFID biomedical, loMT and
first concept technology review compact devices Al-assisted design
1953 1980s 2000s 2020s
G i & ® ® & o—
1970s 1990s 2010s
Munson Pozar loT, wearable and

conformal and phased arrays technical maturity textile antennas

Figure 1.Interpreted development route of microstrip anterfras earlyconcepts to biomedical systems

2. ReviewBoundaries andClassification Approach

This work is a narrative technical review. It does not report a newly fabricated antenna, a new measurement
campaign or a numerical simulation dataset. Its vislue reorganizing established knowledge around a
practical question: how did microstrip antennas move from planar microwave concepts to biomedical
systems, and which design constraints became more important during that movement?

The classification usedehe was produced by reading the development of microstrip antennas from the
system side rather than from the geometry side. A rectangular patch, circular patcHoadsldtpatch

may look different in drawings, but the more important issue for thisweigghe job assigned to the
antenna. In some systems it is a{pwefile radiator. In others it is a conformal array element, a compact
wireless link, a sensor interface or a biomedical communication bridge. This functional view makes it easier
to compareold and new applications without treating them as unrelated topics. The -pased
interpretation adopted in this study is summarized in Table 1.

Four interpretation axes were used while preparing the review: historical stage, dominant design aim,
operding environment and biomedical relevance. Historical stage separates early concepts from practical
arrays, wireless communication applications and bethted systems. Dominant design aim shows
whether size, bandwidth, pattern, safety or integratiomeésprimary concern. Operating environment

7.
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distinguishes frespace, platforamounted, wearable and implantable conditions. Biomedical relevance
identifies the point at which the antenna becomes part of health monitoring, diagnosis orittlatedy
infragructure. As shown in Table 1, the main design pressure gradually shifts from planar realization and
platform compatibility toward body interaction, safety limits and biomedical integration.

Table 1.Author-defined reading of microstrip antenna development
Period Typical driver Engineering meaning

The antenna is considered as a
1950s-1960s Planar microwave concepts printed radiating structure rather
than a separate metallic object.

Low profile and platform
compatibility become important for
aerospace, radar and phased-
array use.

1970s-1980s Conformal and array systems

Compact antennas are integrated
1990s-2000s Wireless and navigation terminals into mobile, GPS, WLAN, RFID
and sensor platforms.

The antenna begins to interact

20105-20205 Wearab[e and biomedical s_trongly wqh flexible m_at_erlals,
electronics tissue loading, safety limits and
body motion.

3. DesignBackground of Microstrip Antennas

The basic microstrip antenna is built around a layered structure: a conductive radiating patckide one

of a dielectric substrate and a ground conductor on the other side. Although this description is simple, the
electromagnetic behavior is not determined by the patch alone. The substrate controls the effective
wavelength, the ground plane changes #ugation condition, and the feed introduces both power transfer

and parasitic effects. For that reason, the antenna is better understood as a small electromagnetic system
rather than as a single metal plate. The basic structural arrangement of this tydigdration is
illustrated in Figure 2.

The most visible design parameter is the patch size, because it fixes the approximate resonant condition.
However, the final response depends on several coupled choices. A substrate with higher dielectric constant
reduces physical size, but it may trap more energy in the substrate and reduce radiation efficiency. A thicker
substrate may improve bandwidth, but surface waves and unwanted radiation can increase. Feeding by a
coaxial probe may be convenient in protagpwhereas a microstrip line is more compatible with planar
circuits. Aperture and proximity coupling can improve bandwidth and reduce somelaied problems,

but they usually make fabrication more complex. As indicated in Figure 2, the radiatihggekectric
substrate, ground plane and feeding structure should therefore be evaluated as mutually interacting parts of
the same design.

In practical design, these choices are rarely made one by one. The designer begins with a frequency band
and an apjtation requirement, estimates the first dimensions, selects a substrate, chooses a feeding
method, simulates the structure, and then adjusts the geometry according to impedance matching,
bandwidth, gain, pattern and efficiency. In biomedical designd]éisnust be extended by adding bedy
equivalent phantoms, tissleyer models, bending scenarios, encapsulation effects and SAR evaluation.
This extension is one of the major differences between classical microstrip design and modern biomedical
antenna dsign.
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Radiating patch

Fringing fields x X A 4 4 4 .
main radiation mechanism X \ | i I / ;

Feed line / probe — |

Dielectric substrate
%tive permittivity, loss tangent)

I [ Ground plne

Basic layers of a rectangular microstrip patch antenna

Figure 2. Basic structure and parameter relations of a ngetiar microstrip patch antenna

Microstrip antenna design is controlled by several interdependent variables rather than by a single
geometric parameter. Patch geometry, subspatenittivity, substrate thickness, feeding method and
groundplane size all affect the final electromagnetic response of the antenna. The main design variables
and their possible benefits and penalties are summarized in Table 2. This relationship @irbpoguse

an improvement in one performance parameter may create a limitation in another. For example, increasing
the dielectric constant of the substrate can reduce antenna size, but it may also decrease radiation efficiency
and narrow the useful bandith. Similarly, increasing substrate thickness can support wider bandwidth,
while also increasing the possibility of surface waves or unwanted radiation.

As shown in Table 2, microstrip antenna design is therefore adffgeocess in which resonancezesi
bandwidth, gain, fabrication simplicity and integration requirements must be evaluated together.

Table 2. Design variables and their influence in a microstrip antenna
Variable Possible benefit Possible penalty

Controls resonance, polaation and | Complex shapes may complicate
current distribution. tuning and repeatable fabrication.

Patch geometry

Substrate permitivity Can reduce physical size and suppo| May lower radiation efficiency and

compact layouts. narrow useful bandwidth.
Substratdhickness _Can improve be_m_d_W|dth and May increase _su_rface waves or
impedance flexibility. undesired radiation.

Determines integration with circuits | Adds mechanical or electromagnetic

Feeding method and matching strategy. parasitics if poorly selected.

Stabilizes the reference surface and| Size limitations may distort pattern

Ground plane shields the back side. and matching.

In practical design, these choices are rarely made one by one. The designer begins with a frequency band and an
application requireménestimates the first dimensions, selects a substrate, chooses a feeding method,
simulates the structure, and then adjusts the geometry according to impedance matching, bandwidth, gain,
pattern and efficiency. This applicationiented design sequencepiesented in Figure 3. In biomedical
designs, this flow must be extended by adding baglyivalent phantoms, tissisyer models, bending
scenarios, encapsulation effects and SAR evaluation. This extension is one of the major differences between
classicalmicrostrip design and modern biomedical antenna design.

As shown in Figure 3, the design process should not end with resonance matching alone; it must continue
through simulation, optimization, safety evaluation and validation under the intended opsraditigns.
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General design and validation workflow

| 1
Requirement Material Geometry Simulation Prototype Validation
frequency permittivity patch shape . S11 PCB/textile VNA
bandwidth thickness feed point gain implant phantom
size limit loss ground SAR package body tests
. 7 WS J - J N S \ 7 NS J

Biomedical designs add tissue modelling, detuning analysis, biocompatibility and SAR assessment.

Figure 3. Application-oriented design flofrom requirements to validation

4. application routes from communication to biomedical systems

Microstrip antennas first gained attention because they could be mounted on surfaces where wire or aperture antennas

were not convenient. Aircraft skins, satellite panels and missile bodies requirpddfile radiators that

would not disturb the mechanical outline of the platform. In this sense, the early advantage of microstrip
technology was not onlelectrical; it was also mechanical and architectural. The expansion of microstrip
antenna use from platforsased communication systems to biomedical technologies is illustrated in Figure
4.

Navigation and communication systems later expanded thef psg¢ch antennas. GPS receivers benefited

from compact patches capable of circular polarization. WLAN, RFID and mobile communication devices
used printed antennas because they were inexpensive, repeatable and compatible with circuit boards. Radar
and phaedarray systems used microstrip elements because the feeding network and the radiating elements
could be arranged in a planar format. Each field emphasized a different property, but the same general
technology remained useful. These application clagsggteeir corresponding antenna expectations are
summarized in Table 3.

The biomedical route is a later and more demanding branch. A wearable monitoring patch is affected by
clothing, sweat, posture and bending. An implantable antenna is affected bypgssuttivity, tissue
conductivity, packaging material and depth from the skin. A microwave imaging antenna must interact with
biological contrast without exceeding safety limits. These examples show that the antenna is no longer
outside the user; it becompart of the usedevice environment.

As shown in Figure 4 and Table 3, the main design pressure gradually shifts from platform compatibility
and compact communication performance toward body interaction, miniaturization, biocompatibility and
safety.

10
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Representative application domains

Satellite & GPS Radar & sensing Wireless

automotive, defense networks

navigation, telemetry Wi-Fi. LTE. 5G. loT

Microstrip
Antenna

RFID & industry

tracking, monitoring

Biomedical

Wearables

implants, imaging, loMT
textile, flexible devices

Figure 4.Expansion of microstrip antenna use from communication platforms to biomedical technologies

Table 3. Application classes and antenna expectations

Application class Typical expectation Main design pressure
Aerospace and conformal Low profile, light weight and Mechanical integration and pattern
platforms surface compatibility. stability.

. I . Reliable polarization and stable Polarization purity and
Satellite and navigation terminals . - i
link behavior. environmental tolerance.
Mobile, WLAN, RFID and loT Compactness, low cost and Size, bandwidth and integration
systems repeatable production. with electronics.

Operation near the body during

Wearable medical systems .
daily movement.

Bending, detuning and low SAR.

Communication through lossy Miniaturization, biocompatibility,

Implantable medical systems biological tissue. power budget and safety.

5. BiomedicalUse ofMicrostrip Antennas

Biomedical microstrip antennas can be grouped into four practical branches: wearable monitoring,
implantabletelemetry, microwave diagnostic systems and therafated support. This grouping is useful
because each branch imposes a different combination of electromagnetic aabbctrmmagnetic
requirements. A wearable antenna may be relatively larger tharplamiable antenna, but it must survive
bending and user motion. An implantable antenna may have a short communication range, but its material,
size and SAR behavior are critical. Diagnostic antennas may operate outside the body, but they must provide
repedable interaction with biological tissues. The four biomedical branches and their related design
constraints are illustrated in Figure 5.

Wearable antennas are generally used in {aodg networks, rehabilitation systems, remote patient
monitoring and healthelated sensing platforms. In these applications, flexible substrates and textile
compatible conductors are attractive because the antenna may be attached to clothing or directly positioned
close to the skin. The challenge is thatdinéenna environment changes continuously. Distance from the
body, curvature, moisture and movement can shift the resonant frequency and change the radiation pattern.
As summarized in Table 4, flexibility, user comfort, resonance stability and low SAReaegore central

priorities for wearable biomedical antennas.

Implantable antennas are more constrained because the available volume is small and biological tissue is
lossy. Communication is commonly considered in medical implant or indestraitificmedical bands,
depending on the device purpose and regulatory environment. The antenna must be encapsulated by a
biocompatible material and must still provide a usable link through tissue. In this case, successful design
cannot be judged only by the frggace S11 result. Tissue model validation, safety assessment and link

11
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reliability are equally important. Table 4 also shows that implantable antennas require a different balance
of priorities, including miniaturization, tissue communication, encapsulatidibecompatibility.

Microwave diagnosis and therapglated applications show another side of the same technology. Antenna
arrays can be used to illuminate tissue and receive scattered fields for imaging studies, while localized
microwave systems may beviestigated for controlled heating or treatment support. In such systems, the
antenna is part of a measurement or treatment chain. Therefore, calibration, repeatability and patient safety
become as important as resonance and gain. As shown in FigureTalaad4, biomedical microstrip
antennas should be evaluated not only as radiating elements but also as parts of a wider sensing,
communication, diagnosis or therapypport system.

Biomedical microstrip antenna ecosystem

-

Wearable antennas
on-body monitoring, WBAN

Implantable antennas
/ biotelemetry, pacemakers, neurostimulators

Microwave sensing/imaging
tumor detection and tissue characterization

Wireless power and loMT
medical device connectivity

Human body proximity makes detuning, absorption, heating and SAR control
central design tasks.

Figure 5. Biomedical branches of microstrip antea use and related corasnts

Table 4. Biomedical microstrip antenna classes and design priorities

Class Typical use Priority in design
Body-area networks, rehabilitation Flexibility, comfort, stable
Wearable antennas o
and remote monitoring. resonance and low SAR.
Biotelemetry, biosensors, Miniaturization, tissue link,
Implantable antennas . . ) .
pacemakers and neural devices. encapsulation and biocompatibility.
Diagnostic antennas Microwave imaging and tissue Repeatable coupling, sensitivity
contrast detection. and safe exposure.
Therapy-related antennas Localized he_atlng or treatment Energy focusmg, temperat_ure
support studies. control and patient protection.

6. Safety, Detuning and DesignTrade-offs

The main difference between a biomedical antenna aodva@ntional communication antenna is the safety
boundary. In ordinary fregepace communication, poor matching or low efficiency may reduce link quality.

In biomedical use, poor design can also increase local absorption or create unreliable operatiicn. Spec
absorption rate is therefore a central parameter in-beldyed radiefrequency assessment, and exposure
guidance such as ICNIRP limits is normally considered during the evaluation of RF systems (ICNIRP,
2020). The main design compromises associattfdsafety, detuning and performance are summarized in
Figure 6.

Detuning is another important problem. A microstrip antenna resonates according to the effective dielectric
environment around it. When skin, fat, muscle or other tissues are close taghraarithe effective
permittivity and losses change. As a result, the antenna that works correctly in air may shift away from the
intended band when it is worn or implanted. Designers respond to this problem by using ground shielding,
suitable substrate Igetion, robust matching, wider bandwidth, encapsulation layers and repeated testing
with phantoms or tissuequivalent models. As illustrated in Figure 6, detuning is not an isolated issue but
part of a broader tradaff between stability, efficiency, setfy and compactness.

12
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Miniaturization also creates a conflict. Biomedical devices often require very small antennas, but reducing
the size usually narrows bandwidth and decreases radiation efficiency. Increasing dielectric constant can
shrink the antennaulb it may increase stored energy and losses. Adding slots, shorting pins, meanders or
metamaterialnspired loading can help compactness, yet these changes may make the antenna more
sensitive to fabrication tolerances. For this reason, biomedical miprdesiign is best treated as a balanced
optimization problem rather than a search for a single maximum performance value. Figure 6 highlights
this balance by showing that improvements in one design objective often introduce penalties in another.

Key design trade-offs in biomedical microstrip antennas

Design goal Expected benefit Engineering cost
Miniaturization }—» smaller footprint —_— loweriefficiencylor
bandwidth
‘ High bandwidth JH [ robust communication ]H [ larger size / complex ]
e geometry
[ . - 2 higher exposure or
‘ High gain = lobgeriinicrange " directivity needs
[ Flexibility — wearable comfort — freducney: S’.“ft Hnder
{ bending
‘ Biocompatibility ‘—» ‘ implant safety l—> [ packaging constraints ]
‘ Low SAR ‘—» [ human safety l—> [ reduced radiated power ]

The preferred antenna is a negotiated compromise between electrical performance, user safety and device integration.

Figure 6. Main tradeoffs in biomalical microstrip antenna design

7. Discussion

The development path examined in this paper suggests that microstrip antennas should not be described
only as lowprofile antennas. That description is correct,jsufficient. Their longterm importance comes

from the way they follow the packaging logic of electronic systems. When systems became planar, antennas
became printed. When systems became mobile, antennas became compact. When systems approached the
body, antennas had to become flexible, safe and tolerant of tissue loading.

The authodefined classification also shows why biomedical microstrip antennas require multidisciplinary
interpretation. Electrical engineering provides the electromagnetic model, danniot solve the entire
problem alone. Materials science is needed for flexible and biocompatible substrates. Biomedical
engineering is needed for realistic tissue models and pdalisite interaction. Regulatory knowledge is
needed for exposure and meatidevice communication limits. A design that is successful in only one of
these dimensions may still be unsuitable for practical biomedical use.

Another point is the limitation of purely numerical comparison. In many papers, antennas are compared by
resmance frequency, return loss, bandwidth and gain. These parameters are necessary, but they do not
explain whether the antenna is comfortable, repeatable, safe or robust under movement. For wearable and
implantable systems, future comparisons should inclddeining under realistic scenarios, SAR
distribution, link budget, manufacturing repeatability, encapsulation influence andelongmaterial
behavior.

This review is limited by its narrative scope. It does not attempt to rank all published antennaiggome

or to select a universally best design. Such a ranking would be misleading because the correct antenna
depends on the medical task, position on or in the body, frequency band, device volume, available power
and safety requirement. The more usefuconte is the classification framework itself, which can help
researchers position their own microstrip antenna studies within a clearer development route.

8. Conclusion andDiscussion

This paper reviewed the evolution of microstrip antennas from early placawave concepts to current
biomedical applications. The discussion showed that the technology developed through several overlapping
stages: conceptual planar radiation, conformal and pFarsay use, wireless communication integration,
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and bodyrelatedbiomedical systems. Across these stages, the dominant design pressure changed from
mechanical profile and manufacturability to muatinstraint operation near or inside the human body.

The central conclusion is that modern microstrip antenna design hamdéecsysteAevel problem. In
classical applications, resonance frequency, impedance matching, gain and bandwidth are the primary
indicators of success. In biomedical applications, these indicators must be evaluated together with SAR,
detuning, tissue laling, biocompatibility, flexibility, encapsulation and user safety. This broader design
environment explains why microstrip antennas remain important more than half a century after their early
proposal.

For future studies, three directions appear partitulenportant. First, biomedical antenna papers should
report testing conditions in a way that allows comparison across studies. Second, wearable antennas should
be evaluated under bending, moisture and Rwdyimity scenarios rather than only in flat drgpace
conditions. Third, implantable antenna studies should connect miniaturization results with realistic link and
safety analyses. These directions can move the field from geeanitnged reporting toward application

ready biomedical antenna enginagr
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Gen diizenleme teknolojileri, genom dizileme ydntemleri ve biyoteknolojik miidahalelerin hizla gelismesi, insan
bedenine iliskin klasik hak anlayisinin yeniden degerlendirilmesini gerekli kilmaktadir. Gen diizenleme teknikleri,
kalitsal hastaliklarin tedavisi bakimindan énemli firsatlar sunarken, insan genomunun degistirilmesi ve gelecek
kusaklarin genetik ozelliklerinin belirlenebilmesi gibi ciddi etik ve hukuki sorunlart da beraberinde getirmektedir. Bu
calisma, mevcut insan haklart sisteminin genetik miidahaleler karsisinda yeterli koruma saglayp saglamadigini
sorgulamakta ve genetik biitiinliik hakkinin bagimsiz bir insan hakki olarak taninmasi gerektigini ileri siirmektedir.
Calismamizda insan onuru, bedensel ozerklik, biyolojik kimlik ve gelecek kusaklarin haklar: birlikte degerlendirilerek,
genetik biitiinliigiin yalnizca bireysel degil ayni zamanda insanligin ortak biyolojik mirast olarak korunmasi gerektigi
savunulmakta ve biyoteknoloji ¢aginda genetik biitiinliik  hakkinin  yeni nesil insan haklari arasinda
degerlendirilmesine yonelik kuramsal bir hukuk modeli 6nermektedir.

Anahtar Kelimeler: Genetik biitiinliik hakki, biyoteknoloji, gen diizenleme, insan haklar

ABSTRACT

The rapid development of gene-editing technologies, genome sequencing methods, and biotechnological interventions
necessitates a reassessment of the classical understanding of human rights concerning the human body. While gene-
editing techniques offer significant opportunities for the treatment of hereditary diseases, they also give rise to serious
ethical and legal challenges, including the modification of the human genome and the possibility of determining the
genetic characteristics of future generations.

This study examines whether the existing human rights framework provides adequate protection against genetic
interventions and argues that the right to genetic integrity should be recognized as an independent human right. It
evaluates human dignity, bodily autonomy, biological identity, and the rights of future generations within a unified
framework, arguing that genetic integrity should be protected not only as an individual interest but also as part of the
common biological heritage of humanity. Accordingly, the study proposes a theoretical legal model for recognizing
the right to genetic integrity as one of the emerging new-generation human rights in the age of biotechnology.

Keywords:Right to genetic integrity, biotechnology, gene editing, human rights.
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Nitekim UNESCO Knsan Genomu ve Knsan Hakl aré Evr
mirasé ol arak tanémlayarak bu biyolojik yapéneén
etmek edi r (UNESCO, 1997) . Bu yakl akeéem, geneti k ko
kol ekt i f insanl ek dejeri ol arak da dejerlendiri/l
ortaya -ékardejeé sorun yadlrnézAyan ebizraenyasned a htaokp |iuhr
derinl ekmesi, geneti k ayreémcel ék, tasarl anméck ir
bi-imlerinin ortaya -éeékma ihtimalidir.

Geneti k bC,t(,nI(,](;n korunmasé, neéeyvl cau ty eit neSeadetik hdaekj i al
bilimindeki hezl & gelikmel er sayesismadéd ainepetik nd as agj
biliminin her ge-en g¢masdgbwaefiak|l bi hgybheamevawna@é
daetkiedelir ( Takdemir, 2020: 947).

Geneti k m¢gdahal el erin kapsamé di kkate al éndéjéend
al eénma r. Bu hak yal néezca bireyin mevcut ge
devaml ne, gel eceki kwek aiknl saarnél né jgéem eat ri tka kmegnef naeat t
yeni n bir insan hakkeé niteliji takémaktadeéer .
gen | K bi - i mi ol maktan ziyade,i hbagyenakaoel
ver bir hukuk”™ kategori ol arak dejerl endi
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i hti yacendan doj] muck,; sosyal hakl ar sanayi devr i
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M¢dahal enant &lohasdoatneaky @jpr udan i nsan genomu hOoIl in
a-éséndan bu dejikim, yalnézca yeni bir tébbi wuyg
i -erisinde defjkikdtni rtielmebldi Ibe ae jmemxe uiilyiet sorunu ort
Geneti k m¢gdahalelerin hukuki dejerlendiril mesind
(germline) m¢dahal el er i arasénda yapél maktader .
il gili bireyin h¢gcrelerini etkilemekte ve sonraki
veya embriyo ¢zerinde ger-eklextirilen germ hat:
-ocuklarée ve onl areét ktidlkiypebedenekbedi Frl eBiu édgr ém
zamanda hukuki sonu-1lar bakéméendan da belirleyici
Somati k gen tedavil eri -ojunlukl a tedavi edi ci t
t emel ama-, genaedtaink khaalsdtéarlélknhaasréé nv eoyrat bi reyin saj
nedenl e somati k m¢gdahal el er hasta hakl ar é, bil g
dejerlendirildijinde klasik teéeptediukukunun seéeneéer| :
Buna karkél ek germ hatteé m¢dahal el eri yalnéezca
bireylerin biyolojik °zell i klerini de belirl edi
dojurmaktadeér .

Ger-ekten de ger rhahleatltedgrdae klamalri wemgda ki ki |l er il
kikiler aynée dejildir M¢dahal e kararéné ebeveyn
karkél ek dejiktirilen genetik yapéylud uynana&y ada&k .
dur um, modern hukukta temel kabul edilen ©°zerkl:
h©l e getirmektedir ¢Cenkeg bilgilendirilmik réza
Hen¢gz doj mamewmébidaneyisese bakle bir iradeden s°z ef
Geneti k m¢gdahal el erin mekruiyeti yalnézca bireyse
et kileri, gel ecek kukakl ar bak é&nbé nydoa no jd okj untiarcaasjeé
et kil eri de dejerlendiriGemeki komygyddadéel ¢donldsy e
sénérl aréné akarak biyohukukun kolektif sorumlul
bir exkitsi dlei lg¢emideimai metirmektedir.

Kl asi k exitsizlikler ekonomik veya sosyal i mk ©n
geneti k avantajlarén ekonomi k gg¢g- yoluyla el de
°zel |l ikl ernoymlkn éozlcaar ackk og¢ -1 ¢ kesi mler taraf éndan
ekitsizlikler kal écé topl umsal séneflara d°n¢ket
yalnézca bireysel ©°zge¢rl ¢jén dejil, sosyal adal et
Geneti k m¢gdahalelerin etik boyutunda ©°ne -ékan b
il kesi dir. Gel eneksel hukuk b¢gyek ©°1 -¢de yakayanr
geneti k m¢gdahal eler hamikodojf maméréeébdopylueannetylki
hukuk il k kez gelecekte yakayacak insanlarén biy
Geneti k b¢gtenl ¢k hakké, zamansal ol ar ak ylaalrnéénzec a
da kapsayan genik bir koruma alanéna sahiptir.

Ul usl arar ase hukukta da bu yakl akém giderek gé
S°z|l ekxmesi (Oviedo S°zlexkmesi), insan genomunu d:¢
getme kt edir. S°zlexkxmenin 13. maddesine g°re insan
°nl eme, tekhis veya tedavi amaceéeyla yapélabilir
deji ktirmesi ama-1|l anamaz. Bu sdd z egnel ne mee¢, z eunl | uesmeal res

yakl aktejéné g°stermektedir.

UNESCO'" nun Knsan Genomu ve Knsan
ak mirasé nitelijine vurgu apmak

rektijini kabul etmektedir. Bununl a ¢t

ortaya koymakta; geneti k b¢gtenl ¢]j ¢ bajeéemséez bir
b

Mevcut hukuki oK | uknatka m dcea . b Brua caad ao rptr ayd e-mé k y al
uygul amal ar én sénérl andér el maseée dej il dir. As el
tanémlanmamék ol masédér. Bug¢n hukuk, geneti k mg¢d

insanl éjén o
korunmasé ge

Benzer kKekil d
r
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bet ¢nl ¢ ¢ veya sajl ek hakkeée iszerinden denetl emek
geneti k yapéeéséné koruma amaceéyl a ol ukturul maméckt é
koruma sistemi ortaya -ékmaktadeéer.

4 GENETKK ! B! THNKKI NI N BAJI MSIZ BKR KNSAN HA
TEMELLENDKRKL MESK

Knsan haklaré teorisinin gelikim s¢greci incelend
ol madéjé g°r ¢l mektedir., Her yeni hak, —mewdkdtamakh
yetersiz kaldéje d°nemlerde ortaya -éekméxkter. ¥r
ara-larénén gelikmesiyle birlikte klasik °zge¢rl ¢
ol arak kabul &dilldmi kteivir.e Berkker diwae yakam hakkeéeneén
-evresel bozul manén kendine °zg¢ nitelikleri nede
mant ék bug¢n biyoteknol oji al amgrddaad ad & | leemndi il ik
mevcut insan hakl aré kategorilerinin yeniden deje
Buge¢n geneti k m¢gdahal el er -ojunlukla yakam hakke
verilerin korunmasné onsajul el klrdleké& verirersesinde d
2003:21) KUKkUSUZ bu hakl ar én her biri genet. i
sajl amaktadeé Ancak bu koruma dol aylée veangar - al
geneti k ya pésene koruma amacéyla oluxkturul muk d
karkésénda nor mat i f kor uma farkl e hak kategor |
sajl anamamaktadeéer

¥rnejin beden b¢tenl ¢ ¢ hakké esas itibaréyla me
edi nmektedir. Amel iyatl ar, organ nakilleri, t é@ébb
uygul ama al anl a(Aadorao, 2009123.t.u r Bnarka ald&@mr Kk €l ék genet i k
mevcut bedeni et kil emez; bireyin Dbiyolojik geli
dejiktirebileceji i -in, beden be¢tenl ¢ ¢ hakkéenén
defjetam anl améyla °rt¢i¢kmemektedir.

Benzer kKekil de °czel hayateén gizlilifji hakké d e
sajl amaktader . ¥zelli kle genetik wverilerin izin
kull anél maseéal®izedl adhraaykatder] e@rhllendi ril ebilir. Anc al
gizlilijidir; geneti k yapéenén kendi si dej il dir.
bil ginin hukuka ayker e kull anél mamslenjés n® nthaadnegik t &
bakéméndan yeterli koruma sajl amamaktadér

Sajl ék hakke bakéméndan da benzer bir durum s°z Kk
sajl ek d¢zeyine ulakmaséné ama-1ar ve pemsafillkt
hakkénén amacé biyolojik kimlif57i korumak dejild
b¢egtenl ¢ ¢én korunmasé arasénda -atékmalar ortaya
amaceéyla ger-eklekthakkené mggdgahahdl err ke, eékyne
deji ki klik yapélmaséné da gerektirebilir. Sajl ék
farkl e koruma al anlaréna sahip iKki ayreée temel hal
5. T RK HWKUKWLUSLARARASI HUKUK A¢lI SI NDAN GENET
HAKKI NI'N DEJERLENDKRKLMESK

Geneti k be¢et enl ¢k hakkéneén baj émseéz bir i nsan h
temell endirmeye dejil, ayné zamandaymew&luar Bokok
konul maséna da bajl édeér . Her ne kadar wulusal ve |
tanémlanmék baj émseéz nbaikrt & degnienl i rh agkeinhestaiglebilgiesi| g @ mea t
pozitif hukukXkpmeuzdae gieglnink alanénda korunmasé
113).

Hukuki d¢zewilelmel @amayasak il keler, ulusharhlhalkls&n s

geli kimine i mk©n sajlayabil ecMdcupazigfimukukodpmpaenf ec
geneti k be¢gtnehl ckddakdmiamrieaaei haeéje@mek zorundad:é

5. 1. Ul usl ararasé Hukukta Gkeneti k Korumanén Nor mz:
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Biyoteknol oj i al anéendaki gel i kmel er karkéseéenda wu
yeéllarén sonlaréndan itibaren ortaya -ékméxkteér.
kazanmaséyla birbkkae, ububl msalaséekbemenin insa
yeér et el mesi gerektijini kabul etmi kl erdir.

Bu kapsamda en °neml. bel gel erden biri, UNESCO Kr
(UNESCO, 1997) Bildirgén onsahk qénamenwid dupsanl
yapénéen yalnézca bireysel dej il , aynée zamanda ev
t emel yakl akémé, bil i msel arakteéermal arén tekvik
kur ul masé gerektiji d¢kencesine dayanmaktader .
Bildirge, °zellikle ¢- temel il keyi ©°n plana - ékeée
konusu ho®©line getiril memesi gerektijidir. Kki nci

insan onurunun
be¢etenl ¢k hakk

b¢ten geneti k araktérmal arén ¢zeri
én
Bildirge dikkat
t é
deée

én nor matif altyapéséné Antabkkt ur al
I

e inckl @medig®irngdemekn enmliir . biKror @ ka
tanéml anmamék r Knsan genomunun korunmaseéndan
niteliji take je a-ék-a ifade edil emedijinden, |
Genetik bilghi n k°t¢s¢ye kull anémenén °n¢gne ge-il mesinde
ile 1ilgili d¢gzenlemeler kural alténa al é@&nmék hat
ol an Biyol oj i ve Tébbéen Uya@uléanvneaslknsBaank éh&ynsiayne
S°zIl ekmesi: Knsan Hakla é Ve Bumyzadk@hpi IS °eztl rikurteisri O(r
2020: 947).

Kknsan Hakl aré ve Biyotép S°zl ekmesi (Oviedo S°zl e
senérl amal ar getirmektedir. ¥zell i kle S°zl ekmenin
yalneéezca ©°nl eme, tekhis veya tedavi amacéyla ya
genomunu dejiktirme amacé tndReélamagmicia] 6hanhpblkmd
ul usl ararasé hukuk, il k kez kal et sal geneti k mgc
yasajén dayandéejé hukuk dejer a-éek bi-imde taneée
fakat cedemdséede]j é konusunda bajémséez bir hak t e
b¢tenl ¢k hakké kavraméeyla giderilebilir.

Zira uluslararasé toplum biyoteknolojik gelikme
var |l éj éné kdr usyéarcéarkl amcér nmltukt ur maya - al ékmaktadeé
mevcut ulusl ararasé hukukMsevstemi hkeehabancgi bt e m@a
yoruml anmaséné sajl ayacddle kaenatkabig agi nbkPt i iee- auéed
°n¢gne ge-il mesinde wuluslararasé hukukta genetik
al @énmék hatta ¢l kemiz de konu il e il gildi en ©°n
Uygul anmasé Bakkénnaérnéd avne KKnnssaann Hhay si yeti nin Korunn
Bi yotép S°zl| ekmesihimzadkbmizla!l eatymir aki r ( Takdemir, 20C
5.2 Té¢érk Hukuku A-éséndan Geneti k Begtenl ¢k Hakk:é
Té¢rk hukukunda genet itkenbedt ¢hmadk, ] glnarbaalf édnsZen lba mrd i
birlikte Anayasa ve -exitli kanun h¢gkegmleri genet
°nemli g¢venceler i -ermektedir.

¥ncelikle Tg¢grkiye Cumhurlyetl Aan, a ynaasdadsi € ' vwnee nmaln/e v i
koruma ve geliktirme hakke sahip oldujunu d¢gze
dokunul amayaca]Jé ve teébb” zorunluluklar il e kanu
tut ul amayka¢cna jaél tdéan ah ¢al é nméekt er .

Bu d¢zenl eme beden begtenl ¢ énéegn korunmasé bakeémé
Ancak burada korunan dejer ajéerl éekle olarak fiz
dé¢zenl eme bul unmarmakt anchard.e sAnagyeaxsd'irkémet ¢nl ¢] ¢n
birlikte, bu korumayé dol ayl e bi-imde ger-ekl ekt
al énan °zel hayatén gizlilijJi ve kikmaeé¢ bakémend
°neml i bir i klev g°rmektedir.
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Geneti k veriler, génegmegzde ©°zel nitel i kI ki ki sel
bilgilerinin hukuka ykéré bi-imde ikKlenmeaan veya
dejer genetik bil gi ol up, geneti k yapénén kendi s
kavr amsal farkl el ek bulunmaktadeéer. Te¢r k Medeni
h¢kegmler de biyoteknoluoyjgukl amgadbaihlailre | neirt eblai kkét meédni dra. |
aykéeré saldéreéelara karké korunmaséné d¢zenl eyen
m¢dahal el erin dejerlendirilmesinde kullanél abil i
Ne var ki ki kilik hakkée isgonrk adveraended rg e nGekn et @ ks d ¢t
°czel ol -¢stl er bu h¢gkegmlerden dojrudan -ékar él ama
benzer niteliktedir. Hasta Hakl arée Y°%°net neezla,] i b
i nsan onuru ve téebbi m¢gdahalelerin hukukilif7Ji i1 k
bi yoteknol oj i -ajénén ihtiya-laréna cevap verebil
5. 3. Geneti k B¢t ¢nl ¢kka Haakzkaenndéénr éH onzaistéi f Hu k u

Té¢rk hukukunda geneti k begtegnl ¢k hakkéenén tanénma:
Tam tersine Anayasa'nén insan onuru merkezli yak|
nor mati f gellibim iyrol uKIldk kglngr ak Anayasa'nén 17. m
manevi varl ej é koruma hakkeée, anayasal yorum yol
geni kletilebilir. Anayasa Mahkemesi, i ngsn@tik onur
b¢tenl ¢ ¢ kikilijin ayrélmaz bir unsuru ol arak de
Kkinci olarak biyotéep alanéna ilikkin °zel kanunl
getirilebllir. ¥zelli kle germ mataéé mydalgahel e ki
konul arénda ayréenteéelée d¢g¢zenlemeler yapél masé biyc
I -¢nce¢g ve kanaatimizce en g¢-1l¢ -°9z¢m i se geneti
t emel hak odarakBtwhenmasée yakl akém yalnézca mev:«
kal mayacak, gel ecekte ortaya -ekacak yeni biyot
sajlayacaktér (Jonas, 1984:25) .

.6. SONUG

Mevcut hukuk d¢zenleriniafjfégkakteéekomgdakalyalkam h;
hayatén korunmaseé, sajl ek hakkée ve insan onuru i
Ancak bu hak kategorileri dojrudan genetirke yapeéen
geneti k m¢gdahal el er karkésénda par-al é ve dol ayl ¢
Bu -al @ékmanén t emel i ddi asé, korunmasé@ ger eken
bi yohukukun gel ecefji bakéméndantbé&l imgldeyhiadiel el d u
korunan dejer yalnézca insan bedeni dejildir. Ay
ve insanl éjén ortak genetik mirasédeér. Hukuk, y &
ol maktan Rekabakoiaoapgsiak varl éejéne m¢gmkegn kél an ge
gel i ktirmek zorundadér

Bu dojrultuda -aléekmada geneti k b¢tenl ¢k kavr ameé
Geneti k be¢gtenl ¢k, bir &eiydh " dojaala- gahetvieayamasaan
m¢dahal el ere karké korunmaseéné i fade et mektedir.
mevcut fiziksel organizmayé dejil; biyol ojik ki
sekl il ifji de kapsamaktadeér . B°yl ece koruma konus
doj mamék bireylerin biyolojik menfaatl eri de huk
¢al eéxmanén ul aktéjé i kinci °nemkemesohak) agémetik
dejerlendiril mesinin yeterl:| ol madéjeder . Beden
korunmaseé genetik bilginin gizlilijini, sajl ek
dayandeéej] é] eamiaylsrad mallet adér . Buna karkeél ek geneti Kk
korumadéj é °zg<',n bir hukuki menfaati, yani i ns
korumaktadeéer . Bu nedenl e geneti k abak¢snledlerhahide r
etmektedir.
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¢tal ékxkmada ayréca genetik b¢gtenl ¢k hakkeéenén yalne
Konul muktur . Knsan genomu bireye ait ol makla bir

birpa - aséedér . Germ hatténa y°n m¢dahal el erin s
korunmaseéné yalnézca bireyse erkl ik mesel esi

el ik
I °z
tereéenegn biyolojik devaml @l gPacgygybeugenat dknpirgt ¢nimg
S d

ve gel ecek kukakl arén korunmaseé ck¢ncesiyle ort
Ulusl ararasé hukuk bakéeméndan yapélan dejerl endi
Genomu ve Knsalnh Blialkdiarg@e€ivyr e@Gsieedo S°zl|l ekmesi vV e
i nsan genomunun korunmaséna ilikkin °neml:.i il kel
geneti k b¢gtenl ¢k a-éeék bi-imde bajéemséaml bdglra rtaernaes
d¢zenl emel er , geneti k b¢gtenl ¢k hakkénén geli kmes
kavr amsal ve normatif -er-evesinin hen¢gz tamaml al
benzer bir durum s® zlkonmaddagi, Amaddis aVvea émanevVvi
alténa al makt a; kikilik haklaré, beden be¢tenl ¢ ¢
m¢dahal el er bakéméndan dol ayl & kor uma s ajjleamsakzt a «
bir anayasal gésvence bulunmamaktadér . Kanaati mi z
di kkat e alendéj énda, bu eksi kl ik anayasal yor ur
giderilmelidir.
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Gaz Sensorlerinin Korunmasinda Kullanilan Adsorbent Malzemelerin
Ndir, PID Ve Elektrokimyasal Sensorler Agisindan Karsilastirmali
Literatur Analizi
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Gaz sensorleri gevresel izleme, endustriyel proses kontroll, is sagligi ve guvenligi, enerji sistemleri ve medikal
uygulamalar gibi bir¢ok alanda yaygin olarak kullanilmaktadir. Ancak nem, u¢ucu organik bilesikler (VOC'ler),
oksitleyici gazlar ve diger girisimci bilesenler sensor performansint olumsuz etkileyerek ¢apraz duyarliliga neden
olmaktadur. Bu ¢alismada, Non-Dispersive Infrared (NDIR), fotoiyonizasyon dedektérii (PID) ve elektrokimyasal gaz
sensorlerinde kullanilan adsorbent tabanli koruma stratejileri karsilastirmall literatiir analizi ile incelenmistir. Aktif
karbon, silika jel, zeolit, molekiiler elek, aktif aliimina ve metal-organik kafes yapilart (MOF) gibi adsorbentler;
adsorpsiyon mekanizmalari, sensér uyumlulugu, avantajlart ve sinirlamalart agisindan degerlendirilmistir. Inceleme
sonucunda, tiim girisimci gazlar i¢in tek bir adsorbentin yeterli olmadigi, uygun adsorbent seciminin sensér tipi, hedef
gaz ve ¢alisma kosullarina gore yapilmast gerektigi belirlenmigstir. Ayrica ¢ok katmanli ve hibrit adsorbent filtre
sistemlerinin segiciligi artirdigi, ¢apraz duyarliligi azalttigi ve sensor performansini iyilestirdigi goriilmiistiir. Bu
calisma, farkl gaz sensérii teknolojileri icin uygun adsorbent se¢imine yonelik kapsamli bir degerlendirme sunarak
gelecekte gelistirilecek koruma sistemlerine katki saglamayr amaglamaktadir.

Anahtar Kelimeler: Gaz sensérleri, NDIR sensorii, PID, elektrokimyasal gaz sensorii, segici adsorpsiyon, gaz
filtreleme, ¢capraz duyarlilik

ABSTRACT

Gas sensors are widely used in environmental monitoring, industrial process control, occupational health and safety,
energy systems, and medical applications. However, humidity, volatile organic compounds (VOCSs), oxidizing gases,
and other interfering species can adversely affect sensor performance by causing cross-sensitivity. In this study,
adsorbent-based protection strategies employed in Non-Dispersive Infrared (NDIR), Photoionization Detector (PID),
and electrochemical gas sensors were comparatively evaluated through a comprehensive literature review. Adsorbent
materials, including activated carbon, silica gel, zeolites, molecular sieves, activated alumina, and metal-organic
frameworks (MOFs), were assessed in terms of their adsorption mechanisms, sensor compatibility, advantages, and
limitations. The review revealed that no single adsorbent is sufficient to eliminate all interfering gases, and that the
selection of an appropriate adsorbent should be based on the sensor type, target gas, and operating conditions.
Furthermore, multilayer and hybrid adsorbent filter systems were found to enhance selectivity, reduce cross-
sensitivity, and improve overall sensor performance. This study provides a comprehensive evaluation of adsorbent
selection for different gas sensor technologies and aims to contribute to the development of more effective sensor
protection systems in future applications.

Keywords:Gas Sensor, Photoionization Detector (PID), Electrochemical Gas Sensor, Selective Adsorption, Gas
Filtration, Cross-Sensitivity

1. GIRIS

Hava kalitesinin korunmaseé, end¢striyel proses
korunmaséna y°nelik gereksinimler gaz algeéel ama t
NH NO SO ve VOC'I| erdogirui veazmglcavrean | ger -ba k i ana
izl eme, i K saj |l épjeét rwek i gneyvae relnidj¢is,t rkiismy,a ener j i si s
uygul amal aré i-in kritik ©°neme sahiptir (Saxena
elekto ki my as al sens®rler farkl é -aléekma prensipleri
°]l -¢m sistemlerinde en yaygén kullanélan teknol oj

Laboratuvar kokul | ar @éndagerl -deek e-da ll @xkimay ¢krstee&kml pe
korunamamaktadeéer ; -¢NnNkeg sensorloer su buhar e, 02z«
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gi ri Ki mci gazlarén bulunduju karmakék ga kar exer
Taghipour, 2@ 2 ) . Bu bilekenler sens®r teknoI01|S|ne bafj
sinyal:| kaymaséna (baseline drift), sék kalibras
ol maktader (Chai vd. , 2022nedMasli enaswnowv ey dlalgdrn ¢gpa u v
bir bel ¢m¢g hassasiyeti artérmaktan ziyade se-ic
Taghipour, 2022; van den Broek vd., 2021).

Se-icilifjgi artérmaya y°neli k YaBR| aaxlégnellaarmai keil
dojrudan gel i ktiril mesi (yeni mal zemel er , k at
fonksiyonell ektirme, sens®r dizileri) (Wusiman Ve
gazén bileximinenkonabahl| @edeor adsou bf il treler (W
2021) . Kkinci yakl akeém, sens®°r tasaréménda k°kI ¢
entegre edilebil mesi nedeniyle son yeéehhawveagei k k
g°zenek yapéséna sahip adsorbent mal zemel er , Val
ki myasal baj olukumu yoluyla girikimci gaz mol eky¢
2021; Okiy vd., 2024; Jo vd., 203

Literate¢egrde aktif kar bon, zeol i t, -acsgarikikkfes | el |,

yapélaré (MOF) gaz sens®°rlerinin korunmasénda en
2021; Jo vd., 2023; Othman vd., 2018). Bununlai bklt e sens?©°r teknol oj i si [

araséndaki il i kkiyi be¢tencel bi-imde ele alan ka
van den Broek vd., 2021) . Bu -alékma kapsaménda
kul l anél an adsorbent tabanl é koruma stratejileri
uygul ama alanlarée a-éséndan karkeéelaktermale ol ar
gesterici bir literat¢¢anmdé&fgteed endi rmesi sunul mas ¢

2. GAZ SENSORU TEKNOLOJILERiI VE KORUMA GEREKSINIMLERI

2. 1. NDI R Gaz Sens®®rleri

NDI R sensBRedefri gaz mol eke¢gl l erinin bel irli k éz
prensi bine dayanan opti k al gél almambseirstt eyrd £ad @n a ;
konsantrasyonu il e i li kkil endi r i |rokmyasalWaaksgyon v d . ,
i -ermemel er i nedeniyle ©°zellikle CO ve CH ol -
sajlarlar (Dinh vd., 2016). Su buharénén hedef ge¢
ve optik pencerelerde birikenrkii e n me °l - ¢m dojrulujunu d¢gkegrebilor
2022) . Sens®°r girikine yerlexktirilen nem ve VOC
optik °l-¢megn geéegvenilirliJini ar 122lmakt adeéer ( Wan
2. 2. PI'D Gaz Sens°®rl eri

Fotoiyonizasyon dedekt©orl eri (PI D), uv eéexéek il
akeméenén ©°1I| -¢1 mesi prensibine dayanér ve °zellik
kull anél e$hyklaax,enza0 23%; Wang vd., 2023; B2l ek vd.,
sahip teknolojilerden biri ol arak dejerlendiril:@
bil exikler benzer sinyal ¢ r et Bukerka vel.d 2025). UMMansba ma n
kirlenmesi ve y¢ksek nem de performansé ol umsuz
aktif kar bon, aktif al ¢mina ve zeol it tabanl e f
aerosolleritutata hem se-icili]i arteéermakta hem de UV | am
den Broek vd., 2021; Othman vd., 2018; van den Broek vd., 2018).

2. 3. El ektroki myasal Gaz Sens°rl eri

El ektroki myasal sens®°rler, h e d &deltgapraezinglimgenmd e k t r
reaksiyonu sonucu olukan akémén °1] -¢I1 mesi esaseéen
gazl arén izlenmesinde yaygén kull anéleéer (Saxena
benzer reaksiymoi vgaebatenapirazkduyarl el é] a; H S
el ektrot y¢zeyinde kalécé zehirlenmeye neden ol a
Wusi man ve Taghipour, 2022). Sens®°srilgikrai giene vyeerm
tabanl e koruyucu filtreler girikimci gazlaré uzak
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°nl emekte ve kalibrasyon aral ékl arénén uzamaseéna
2021; Jovd., 2023).
Gas Diffusion Diffusion Barrier Electron Flow
Target gas diffuses Electrons generated at
through the diffusion the working electrode
barrier and reaches flow through the
the working electrode. B > external circuit to the
A 0@ f counter electrode.
Q -- e
@ : = \0 G) 1 T
. @ 9 i } — };
mp || D T 1
o | T R o b %J Electrolyt
i = rolyte
‘ Oxidation @ @ Reduction I |
(at WE) lons (at CE) o -
@ Target Gas Gas + H,0 —» Oxidized products + ne- Ox + ne" — Reduced products !
(e.g., CO, NO,, H,S, O) (X T ST T S S L X5 Y YL T LTI L. A 4
c'.‘.;';:.'.-. ..-'.-:.-. 'no.o'.'-.l;j."._...0.."-_\;,-_.’ n'v'.";. "_.:‘..:'..._o
2 gl 0 ok sa to L o VR RO I Porous Separator
Reference
Electrode (RE)
kekil 1. El ektroki myasal gaz sens°r¢gnegn -al eékma
Tabl o 1' dtee k¢n-olsognisstirni n -al ékma prensipleri, h
adsorbent tabanlé koruma gereksinimler:. kar kél ak
girikimlerin ve nemin azalteéel mase@,-i Pl Dosansakrluer
el ektroki myasal sens®°rlerde ise elektrot yézeyirn
koruma hedefl erini olukturmaktadeéer (Wang vd., 20
den Broek vd., 2021)
Ozellik NDIR PID Elektrokimyasal
Calisma prensibi IR absorbsiyonu UV fotoiyonizasyon Elektrokimyasal reaksiyon
Hedef gazlar COF, CHH® VOC'ler CO, HFS, NOF, SOF
Baglica girisim HFO, optik kirlenme Diger VOC'ler HFS, CIF, nem
Adsorbent ihtiyaci | Nem ve optik koruma VOC ayrimi, lamba Elektrot korumasi, ¢capraz
korumasi duyarlilik
Onerilen Silika jel, molekiller elek | Aktif karbon, aktif aliimina | <t karbon, zeolit, silika
adsorbentler jel, MOF
Yanit suresi Orta (10-60 s) Cok hizli (1-5 s) Hizh (10-30 s)
Tablo 1. NDI R, PI'D ve el ektrokimyasal gaz sens®rl eri
2016; Wusiman ve Taghipour, 2022; van den Broek vd., 2021).
3. ADSORBENT TABANLI KORUMA STRATEJILERI
3. 1. Adsorpsiyon Mekani zmasé
Adsor psi yon, gaz fazéndaki mol ek¢l Il erin y¢gksek
tutunmasédéer ve fiziksel adsorpsiyon (fizisorpsiy
i ki t emel sénéefta inceilpwvonrzqydp&fi yVan. der0Wdal s Feé
genel l i kle geri done¢gkeml ¢gder kemi sorpsiyon i se
y¢ksek se-icilik sajlayabilir (Okiy vd., e®m&4; J
dej il ; g°®zenek Dboyutu daj él eéme, g°®zenek hacmi,
bajl eder (Okiy wvd., 202 4; Jo vd. , 2023) . Sens?®°r
ge-i kKine izin verirkeon agiarki ktiuncuil albii |l enweesn Ineer igrP r e
2023; van den Broek vd., 2021).
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3.2. Aktif Karbon

Akti f karbon, y¢ksek ©°zgel yé¢zey alanée ve gel |
adsorpsiyonunden yaygén Kkullanélan adsorbentl erden bir
siloksanlar ve hidrokarbon buharl arénéen uzakl akt €
giri ki mci organi k bilexkiklariohasakskué¢l ahakmas ¢ W
den Broek vd., 202 1; Okiy wvd. , 2024) . Yéeksek baj o
et mesi adsorpsiyon kapasitesini azal tabildijinde
tabadkeérbentlerle birlikte hibrit filtre sisteml
vd., 2024; Jo vd., 2023).
3.3. Silika Jel

Silika jel, y ¢ Hy) i ngdrelkp | agiél asnaoie s(i ide s u mo | e
kurabilen, nem adsospi yonunda en yaygén kull anélan adsorben
Broek wvd., 2021) . NDI'R sens®rlerinde su Dbuharér
-akéeékmaséndan kaynakl anan spektrademdorilka rmd e rii ne
kararl el éjénén korunmasénda etkilidir (Dinh vd.,
doyuma ul akabildijinden ve VOC se-iciliji séner/| ¢
il e birlmaktlee -fdal tkaet si stemlerinin bilekeni ol ar a
2021; Okiy vd., 2024).
3.4. Zeolit

Zeolitler, d¢zenl i kristal kafes yapélaré i-ir
-apa sahip moloekiglal eirziinn dviefr¢iezn "mol ek¢l o er el ek’
mineralleridir (van den Broek vd., 2 0 2Hidrofoblko v d . ,
karakterl eri ayarl anabilir; nem, nMQ®, ¢midder ekt &kridadr
den Br oek vd. , 2021; Jo vd. , 2023) . G°zenek b oy
el ektroki myasal sens®°rlerde gaz ayérma el emané ol
ile birlikte hibrit sistemled e kul | anél ér |l ar (Wang vd., 2023; van
3.5. Mol ek ¢l er EI ek

Mol ek¢l er el ekler (3A, 4 A, 5A, 13X), g°zenek -
il i kkiye dayanan senteti k medl ktul Eaaémée abhdababér
(Wang vd. , 2023; van den Broek vd., 2021) . K¢- ¢k
yé¢ksek verimle adsorplayarak NDIR sens®rl erde sp
kar aérjseenzel azal teéerl ar (Dinh vd., 2016 ; Chai vd. , 2
kaybéna y ol a-abilecejinden g°®zenek boyutunun

gerekmektedir (van den Broek vd., 2021; Jo vd., 2023).

3.6. Aknai f Al ¢ mi
Aktif al ¢gmina (Al O ), y¢ksek y¢gzey al ané ve h

bilekxiklere karké y¢ksek adsorpsiyon kapasitesi

vd. , 2022) . Nefes amal i°4di- juny g sléamasléaard@an cea ainmdpr a
gi bi girikimci bilekenlerin etkin kekilde wuzakl
bil diril miktir (van den Broek vd. , 2018, B2 1l ek
azal abildijinden -ojunlukla aktif karbon, mol ek ¢
kull anél ér (van den Broek vd., 2021).
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MOF'lar, met al iyonl areée/ k¢gmel er i il e organi k 1 igal
-0k ye¢ksek ©°zge¢l y¢zey alanéna ve ayarl anabilir o
2023) . Met al mer kezi ve | igPazredh e ki nbyoaysué nug n ydiezjeiyi
adsorpsiyon enerjisi kontrebilebildiginden nem, VOC, COF ve gesitli toksik gazlarin segici ayriminda basarili
sonuglar vermektedir (van den Broek vd., 2021; Jo vd., 2023). Metal oksit yari iletkenler veya karbon esasli
nanomalzemelerle hibrit sistemler olusturabilmeleri énemli bir avantajdir; ancak birgok MOF yapisi yiksek nemde
yapisal kararliligini kaybedebilmekte ve Uretim maliyeti geleneksel adsorbentlere gore yuksektir (Jo vd., 2023).
kekil 2. NDI R -galzé smaxsprmremsginbi nin kemati k g°st
3. Measurement Cell (Gas Sample)
1. IR Source The collimated IR beam passes through the gas sample. 4. IR Detector
Broadband infrared radiation Target gas molecules absorb IR radiation at specific The detector measures the
is emitted from the source. wavelengths characteristic of their vibrational modes. i ity of the transmitted
l 1 IR radiation. Signal Processing
‘ | Thel::tdec;?rsie%nal iz
%9 % X 5 % b et bl
% = “ % vy signal.
%Q ) /",QJ_“}(: @ ) I S
\ Output
// \ The processed signal is
2. Collimator / Optical Filter anitha i iteracts Vi used\odetemfinethe
The collimat::r shape:’ :he IR betam \’\‘ fr \t/::'g at ;ha ::::cmesfen::y i:h d935| cc;r::?ntratnon a.nd
into a parallel path and the optical % bsorbed at specific lengths, |sz:yine::i:p;:‘rr:fsnate
filter allows only selected wavelengths % JJ resulting in a reduction in the . e )
of interest to pass through. intensity of the transmitted IR light.
3.8. Adsorbentlerin Karkeéelakterél masé
Literatg¢rdeki -al exmal ar birlikte dejerl endi
adsorpsiyon kapasitesine dejil; g° z amée kk okaud d «a& ,é n
bajl é olduju g°r¢l mektedir (Wang vd., 2023; wvan
spektrumlu organi k kirleticilerin wuzakl aktér el ma
zeolitler mol éle¢lseboygut mya édnadyaa aktif al ¢gmina poc
MOF tabanlé adsorbentler y¢ksek se-icilik gerekt
bu mal zemel erin karkél aktérmal é ©°zetini sunmakt a
: Hedef girisimci En uygun .
Adsorbent Temel mekanizma .. e Avantaj / Sinirlama
tiirler sensor
Ucuz ve yiksek VOC
. Mikrogézeneklerde | VOC, hidrokarbon, PID, kapas!tesu"nemde
Aktif karbon fiziksel adsorpsiyon | organik buhar elektrokimyasal kapasite dlger (van
psly 9 y den Broek vd., 2021;
Okiy vd., 2024)
Nem kontrollinde etkili;
P, VOC segciciligi sinirh
Silika jel réc:]:ogggui?y:r?u HFO / su buhari o ol | (Wang vd., 2023; Dinh
psty Y vd., 2016; van den
Broek vd., 2021)
Molekdler segicilik
sagdlar; yanlis gézenek
_ Boyut ve .p.olarlteye HFO, VOC, NDIR, PID, hede_f.gaz kaybina yol
Zeolit bagh secici hidrokarbonlar elektrokimyasal acabilir (Wang vd.,
adsorpsiyon y 2023; van den Broek
vd., 2021; Jo vd.,
2023)
Nem
giderme/kurutmada
Molekiiler elek | Kinetik capa bagli | HFO, COF, kiigik | NDIR, ?eljg':egzﬁtr‘]”lm'l‘y‘;il
(BA/4A/5A/13X) | secici adsorpsiyon molekuller elektrokimyasal (Wang vd., 2023 Dinh
vd., 2016; van den
Broek vd., 2021)
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Segciciligi belirgin
Aktif alimina AIFOF yluzeyinde Aseton, etanol, PID, medikal artirir; yuksek nemde
polar adsorpsiyon metanol, NHf, HFO | sensoérler doyabilir (van den
Broek vd., 2018)
Cok ylksek ylzey
Ayarlanabilir alani, tasarlanabilir;
2 ) VOC, NHF, HFS, PID, ' < ’
MOF g_ozenek/ ligand COF, HFO elektrokimyasal nem kararliligi ve
kimyasi maliyet sinirlayici (Jo
vd., 2023)
Tablo 2. Gaz sens®°rlerinde kull anélan bakl éca adsorbe
Broek vd., 2021; Okiy vd., 2024; Jo vd., 2023; van den Broek vd., 2018).
Sensor Birincil adsorbent ikincil adsorbent Amag
NDIR Molekdiler elek Silika jel Nem giderme
PID Aktif karbon Aktif alimina VOC ayrimi
Elektrokimyasal Zeolit Aktif karbon Elektrot koruma
Tabl o 3.teXemmd%rji sine g°re °nerilen birincil ve i kinci
den Broek vd., 2021; Jo vd., 2023).

Bu °neriler, algélama prensibini, baxkléca giri
giderme, VOC azaltma, elektro k or umas é) esas al maktader. Son yeé
adsorbent kul |l aneém&OR zealitazkity & d ea | g knti infa leibkayjegiomo | e k ¢
-ok katmanl e/ hibrit filtre sisu eymdkelramémyl®Pinredd mifr
gazén ayné anda bulunduju ger-ek wuygul amal arda
artéermaktadér (Wang vd., 2023; van den Broek vd.,
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OR TYR
v [ v

M WE
8- NDIR g PID W2\ ELECTROCHEMICAL
SENSOR SENSOR AN SENSOR

CE

] I I
0

Is humidity
T Is electrode
(H,0) high in protection

i 2
the environment? required?

What is the main type
of interfering gases?

l N
VOC / ORGANIC POLAR / HYDROPHILIC
VAPORS INTERFERENTS
(Acetone, Alcohols,
Ammonia, etc.)
2A. PRIORITIZE 2D. PRIORITIZE
HUMIDITY REMOVAL 2B. PRIORITIZE 2C. PRIORITIZE ELECTRODE PROTECTION
i VOC REMOVAL POLAR GAS REMOVAL
% ‘g:f' * Silica Gel \% &; i« Zeolite
e * Molecular Sieve ‘ * Activated 9 Q; * Activated

S Gaasa 130 W Carbon " Alumina ’ » Activalid Catbon

3C. IS THE TARGET
GAS AT LOW
CONCENTRATION?

3A. ARE THERE ADDITIONAL
INTERFERING GASES?
(VOC, 03, H,S, etc.)

3B. IS HIGHER
SELECTIVITY
REQUIRED?

NO YES NO
©) ol
YES
Use additional layer: Use selective adsorbent: Uso advancedadeorbont
* Activated Carbon * Zeolite for high selectivity:
or
= * MOF-based

* MOF-based

*Zeolite L 3&y. 3 or Tailored
4 @ Adsorbent Adsorbent
—— —

v

A

v
A

SELECT SUITABLE ADSORBENT(S)
(TO BE USED AS FILTER / PROTECTIVE LAYER

IN FRONT OF THE SENSOR)
kekil 3. NDI R, Pl D ve el enktardoskoirnbyeansta |t agbaazn |sée nkso®rrul near i ¢

y°nelik karar akék kemasé (Wang vd., 2023; van de

4. SONUG VE GELECEK PERSPEKTIFLERI

Gaz sensorlerinin dogrulugu, segiciligi ve uzun dénem kararlihgi yalnizca sensoér teknolojisine degil, sensore

ulakan gaz °rnejinin kalitesine de bajléedér. Bu -
kul l anél an aktif kar boenl,e ks i lakktai fj edl,¢ nmzdencal ivie — MiF
karkél aktérmal & ol arak dejerlendirilmixktir. Aktif
jel ve molek¢ler elekler NDIR uygul amal ar @&nda ne
ayr emda, aktif al ¢mina pol ar giri ki mci bil exki kil
se-icilik gerektiren yeni nesi |l uygul amal arda ©°n«

den Broek vd., 2018).
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Kar kél akt éamal ezil,jtkerabir adsorbentin te¢egm gir
-%z¢m sunmadéj] éneé; sens®°r tipi, hedef gaz, -al éxn
se-iminde belirleyici ol dujunu gl°stasmekapthéeérk. a
kombinasyonl aré ve -ok katmanl é filtre sistemler:]
ve daha g¢venilir °1-¢m performansé sajl amaktadeé
' iterat¢rdter ealdesroirbemzun i #i®nem performanséné ve |
standart test y°ntemlerinin seneérl e ol masé vV e
incel enmemi Kk ol masé ©°neml. bir araktérma bokl uju

Gelecekt ki - al ekxmal arén; -ok katmanl e hibrit adsor
nesil MOF yapeéelarénén tasarl anmasé, yapay zekO© de
adsorbens e ns ° r entegrasyonunweme miukrga |l &@nmaskd i ¢ zse rsitre
bekl enmektedir. Sonu- ol arak adsorbent tabanleée Kk
ge-erek sens°r performansénée belirleyen temel t a
izleme,end¢striyel pros-ggve&mlnitjriol ye medislkgll efanée wuy

araktérma al ané olukturmaya devam edecektir ( Wan:¢
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OZET

Oyun, ¢ocuklarin bilissel, sosyal ve iletisimsel gelisimlerini destekleyen temel gelisimsel etkinliklerden biridir.
Ozellikle sembolik oyun; ortak dikkat, dil gelisimi ve sosyal etkilesim becerileriyle yakindan iliskili olup, Otizm
Spektrum Bozuklugu (OSB) olan ¢ocuklarda siklikla sinirly diizeyde gozlenmektedir. Bu dogrultuda gelistirilen Joint
Attention, Symbolic Play, Engagement, and Regulation (JASPER), ortak dikkaz, sembolik oyun, sosyal katilim ve oz
diizenleme becerilerini dogal oyun etkilesimleri icerisinde gelistirmeyi amag¢layan kanita dayali dogal gelisimsel
davramissal miidahalelerden (Naturalistic Developmental Behavioral Interventions; NDBI) biridir. Son yillarda
JASPER miidahalesinin etkililigini inceleyen deneysel arastirmalarin sayisinda artis gériilmesine karsin, bu
calismalarm  bulgularini yalmizca sembolik oyun becerileri a¢isindan nicel olarak sentezleyen meta-analiz
calismalarmn suirli oldugu goriilmektedir.

Bu arastirmada, OSB tanili ¢cocuklarda sembolik oyun 6gretiminde kullanilan JASPER miidahalesinin etkililigi meta-
analiz yontemiyle incelenmigstir. Arastirma kapsaminda Web of Science, Scopus, EBSCO, Google Scholar, Semantic
Scholar ve YOK Tez veri tabanlarinda sistematik tarama gerceklestirilmistir. Belirlenen dahil edilme ve dislanma
olciitleri dogrultusunda 2015 yuli ve sonrasinda yayunlanan, deneysel desenle yiiriitiilen ve sembolik oyun becerilerini
bagimli degisken olarak ele alan dort ¢aliyma meta-analize dahil edilmistir. Etki biiyiikliikleri Hedges'in g katsayisi
kullanilarak hesaplanms, analizler rastgele etkiler modeliyle Comprehensive Meta-Analysis (CMA 3.0) programinda
gerceklestirilmistiv. Yayin yanliligi Funnel Plot, Classic Fail-Safe N ve Egger regresyon testi ile degerlendirilmis,
ayrica heterojenlik Q, I? ve ©° istatistikleri kullanilarak incelenmistir.

Meta-analiz sonuglar, JASPER miidahalesinin sembolik oyun becerileri iizerinde kiigiik ile orta diizey arasinda ve
istatistiksel olarak anlaml bir etkiye sahip oldugunu géstermistir (g = 0,383, %95 GA = 0,268—0,579). Calismalar
arasinda yiiksek diizeyde heterojenlik belirlenmistir (I° = %71,05). Forest plot sonuglari, meta-analize dahil edilen
calismalarin tamaminda etki biiyiikliiklerinin pozitif yonde oldugunu, en yiiksek etkinin ise Shire ve arkadaslar: (2019)
tarafindan raporlandigint gostermektedir. Yayin yanliligi analizleri ise meta-analiz sonuglarmin anlaml bir yayin
yanliligindan etkilenmedigini ortaya koymustur.

Sonug olarak, JASPER miidahalesinin OSB tanili ¢ocuklarda sembolik oyun becerilerinin gelistirilmesinde etkili bir
uygulama oldugu soylenebilir. Bulgular, JASPER'tn dogal gelisimsel davranmgsal miidahaleler kapsaminda sembolik
oyunun desteklenmesinde onemli bir segcenek oldugunu gostermektedir. Bununla birlikte meta-analize ddhil edilen
calisma sayisvmin sinirlt olmast ve ¢alismalar arasindaki heterojenlik dikkate alindiginda, gelecekte daha genis
orneklemlerle, uygulama sadakatini raporlayan ve farkli moderator degiskenleri inceleyen randomize kontrollii
arastirmalara gereksinim bulunmaktadur.

Anahtar Kelimeler: Otizm Spektrum Bozuklugu, JASPER, sembolik oyun, meta-analiz, dogal gelisimsel davranissal
miidahaleler.

The Effectiveness of the Jasper Intervention in Teaching Symbolic Play To Children with Autism Spectrum
Disorder: A Meta-Analysis

ABSTRACT

Play is a fundamental developmental activity that supports children's cognitive, social, and communicative
development. Symbolic play, in particular, is closely associated with joint attention, language development, and social
interaction, yet it is often limited in children with Autism Spectrum Disorder (ASD). Joint Attention, Symbolic Play,
Engagement, and Regulation (JASPER) is one of the evidence-based Naturalistic Developmental Behavioral
Interventions (NDBIs) designed to enhance joint attention, symbolic play, social engagement, and self-regulation
through naturalistic play interactions. Although the number of experimental studies examining the effectiveness of
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JASPER has increased in recent years, meta-analytic studies synthesizing its effects specifically on symbolic play
remain limited.
This study examined the effectiveness of the JASPER intervention for teaching symbolic play to children with ASD
using meta-analytic methods. A systematic literature search was conducted across the Web of Science, Scopus,
EBSCO, Google Scholar, Semantic Scholar, and the Turkish Council of Higher Education (YOK) Thesis Database.
Based on the predetermined inclusion and exclusion criteria, four experimental studies published in 2015 or later that
examined symbolic play as the dependent variable were included in the meta-analysis. Effect sizes were calculated
using Hedges' g, and analyses were performed using a random-effects model in Comprehensive Meta-Analysis (CMA,
Version 3.0). Publication bias was assessed using funnel plots, Classic Fail-Safe N, and Egger's regression test, while
heterogeneity was evaluated using the Q, I, and 1° statistics.
The results indicated that the JASPER intervention had a statistically significant small-to-moderate effect on symbolic
play skills (g = 0.383, 95% CI [0.268, 0.579]). Considerable heterogeneity was observed across the included studies
(I? = 71.05%). Forest plot analysis showed positive effect sizes in all studies, with the largest effect reported by Shire
et al. (2019). Publication bias analyses suggested that the overall findings were not substantially influenced by
publication bias.
Overall, the findings indicate that JASPER is an effective intervention for improving symbolic play skills in children
with ASD. The results support the use of JASPER as an evidence-based Naturalistic Developmental Behavioral
Intervention for promoting symbolic play. However, given the limited number of included studies and the observed
heterogeneity, future randomized controlled trials with larger samples, detailed treatment fidelity data, and
investigations of potential moderator variables are warranted.
Keywords: Autism Spectrum Disorder, JASPER, symbolic play, meta-analysis, Naturalistic Developmental
Behavioral Interventions.
1. Girick
Oy un, erken -ocukluk d°neminin en temel gel i ki
sosyal, duygusal vV e di | gel i ki mini destekl eyen
psi kol ojisinin temel kur amcwed areéwnrdasi rPii agrelta Mliladrbc
biliksel Kemal aréné g¢-lendirmek amacéyl a ger - ek
bil ekeni ol arak tanémlamékteéer. Piaget'ye g°re oy
gel ke me al éktérmal é& oyun, semboli k oyun ve kura
°ncesi d°nemde g°r ¢l en semboli k oyun, -ocukl ar én
yeniden vyapeélandér mal ar éenlai kolmamak® neaj li aybairrakg°bsit
edilmektedir.
Vygotsky (1978) ise oyunu yalnézca biliksel ge
ol ar a el e al mékter. Vygotsky'ye g°re ©°mnélalriekl e
zi hinsel temsill eri araseéenda ili kki kur mal ar éené
t emel etkinliktir. Ayréca oyun seérasénda -ocukl
°Trenmekte ve ©°z d¢zremelketneedi bhe c eBrui Ineerd ennl eg ed yi wknt,i
alanéné destekleyen ve daha ¢st d¢zey biliksel
°Trenme bajlamé ol arak dejerlendiril mektedir.
G¢é¢ncel geli kim arakt ér malrams ada gPirgxdterveni VyAdes
yeéréetegceg 1kl evler, di | gel i ki mi , sosyal yeterl ik
alanéyla i1ilikkil: ol dujunu g°ster me kted| r. ¥zell.
beceril eri, problem -°zme, yaratéceéel ek ve sosyal
bildiril mektedir (Lillard vd., 2013). Bu nedenl e
ayné zamanda gel i ki mmalaldarsbiri el&rdk daykabnl edilreektedir. me k ani z
Otizm Spektrum Bozukluju (0OSB) ol an -ocukl ar
semboli k oyun, ortak dikkat ve sosyal et kil exkim
sembolik oyun becdrier i nde ki yetersizIlikler, di | gel i ki mi
gel i ki mini ol umsuz -Ebkeheyted8V7 mekKhadman (Bdr onl997
OSB'li =-ocukl arda rtak di kkadye ey °reanbiok ikka métuan
programlar énén gel Ktiril mesi rantAitenhtdok, SyanbalidPlag Kkt € r .

gel i ki msel davraneéxksal

o]
[
Engagement, and Regulation (JASPER)d o] al
nti ns; NDBI ) kapsaménda gel ik

Developmental Behaviordlnt er v e
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etkilekim ile °z d¢zenleme becerilerini oyun t eme
kapsaml é bir m¢dahale yakl akémedér (Kasari vd.,

JASPER, -ocuklaréen yalnéezca belirl:.i davr aneé
katélem ve °z d¢zenl eme gi bi sosyal il e
i ml er i i -eri siekdteeddest eMd ceanlmeelsd che -hee dwejf
t a, oyun materyall eri gelikim d¢gzeyine u
i, duyarl & ve sistemati k etkilekim strat
renme férsatlaréné artérarak -ocuklarén akranl e
i girikimlerini bakl at mal ar éeéné vV e daha k a
makt adeéer . Randomiizet eknoanttirko!| 8 ¢ r |-eanheél kenmra,l ad A
kl e ortak dikkat, ortak katél ém, sembol ik
mektedir (Kasari vd., 2012; Waddington vd.,

Bununla birlikte, J ASPHRa rng¢nd asheanhbeosliinki no yQuSnB ' B @
i Jini inceleyen deneysel -al ékmal ar€n bul
ik y°ntemlerle sentezlenmesine gereksinim

K|
i

[

0
y
e

i
t
1. 1. Arakteéermanén Amacé

Bu -al ékmabt®d8n tamae&dé&, -ocuklarda JASPER m¢gdahal
zerindeki @anhil izl tjekmi Jmet akull anarak incel emek]

N

Y°nt em

-al @ékmada OSBOI i -ocuklarda semboli k oyun
i niinz nyeftnat eanm a iMetxa red lei za | éanyme&k t @rakt ér ma p
-al exmal arén bulgularéené istatistiksel

;' n¢ hesaplamaya veemeezlue mekyaenéo ll am &k ns &
sentezleme y°ntemidir (Gl ass, 1976, Bo
en bulgularéen tutarl él éjénée dejerlendir
ym¢gdahal enin ger-ek et ki d¢zeyine 110 KK
a
i

:—kxg—c
o O — n ~

- O
ng'
Q ~

dér . Bu dojrultuda, mevcut -al exmada
genel et ki b¢e¢yekl ¢ ¢énegn belirl enmesi :

N O ODOYOTOoTO
~-—voxco—%

P N T
e U xosKT X

T o

én Meta Analize Dahil Edi |l me S¢greci

o
A
3
®
®
-

uUu arakteérmada OSB olan -ocuklara y°nelik uyc
JASPER teknijinin etkililijinin incelenmesi ama -
Di sorder 0, ctirAwmi BDims Gmpaer and Pl ayo, ASymbolic PI
Spectrum Disorder 0, inPretend Pl y 0, ifPretend Pl
ASymbolic Gameo, APl ayo, AAsperger Syndroeie and
kull anel arak Web of Science (Wo0S), Scopus, EBSCO
tabanl aré ¢zerinden (t¢gm alanl ar, bakl é&k, O zet vV
veri tabanl aréndan #@nahtar kelimeler incel enmick

Meta analize dahil edil ecek -al é@&kmal ar i -in vy
kriterl er.i belirl enmi ktir. Dahi | etme kriterleri

*Bajémlée dejikkenin sembolik oyunimési)reti mi ol m
*OSB ol an -ocuklara y°nelik ol masé,
*Arakt érmal arén deneysel desenine g°re ye¢ereétel
*Hakemli dergide yayénlanmék ol maseé,

ecinde veritabanl areénda taranan
alyéemal dejerl endirilmiktir. Bu a
kull anélan y°ntemlerin kullanél

Ar akt ér ma S ¢
bajl aménda atr ¢ e+
oyun ©°jJretiminde
czetl enmi ktir.

r
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E Recods identified through databased Additional records identified
3 searching through other sources
2 {n=254 studies) {n= 103 studies)
é: (
L S—
Y
‘ Records after duplicates removed {n= 152 studies) |
=
g
] h 4
5
b Records screened ol Records excluded
{n= 143 smdies) 7 {n= 82 studies)
~
T

h 4

Full-text articles excluded with
reasons
{n= 57 sudies)

Full-text articles assessed for
eligibility (n= 61 studies)

Eligibility
v

hd

Smudies included in this meta-analysis {n= 4 studies)

Included

|

kekiPRI BMA Akék Diyagr amé:¢ aAréakknaé ramagyna SeGhiim SEdrielcein

Yukaréeda verilen PRI SMA diyagraménda meta ana|
veril mi ktir. Ver.i tabanl arénda anahtar kel i mel el
belirtilen eleme kriterleri dikkatea | € n mé kt ér . El eme kr i t-amlizeeuygen4dg°r e |
-al ékma il e analiz s¢reci devam ettirilmicktir

Metaanal i z el eme s¢recinden sonra kriterler uygu
Tablol.Metaanal i ze dahi | edilen -al ékmal ar hakkénda késa bi

s Demografik Bilgiler
Yazar/lar Yél ¢tal ékma Ade AlgaK_te . Tané
esen Y ak Cinsiyet

Symbolic  play in  schoehged
2018 minimally verbal children with autisrgeneysel
: esen
spectrum disorder.

Chang, Y. C., Shih, W., Land:

R., Kaiser, A., & Kasari, C. 58 ya 58 0sB

Developmental screening and ea

Gulsrud, Carr, Williams intervention in a childcare setting f'Dene sel
Panganiban, Jone 2019 young children at riskor autism anddeser)ml 1680ay 116 OSB
Ki mbrough, é other  developmental delays:
feasibility trial
Shire, S. Y., Shih, W., Chan Sustained Community Implementati(Dene sel 1 Y& | 44E
Y. C., Bracaglia, S., Kodjoe 2019 of JASPER Intervention witﬁ'oddlersdeseg av ort 11K’ OSB
M., & Kasari, C. with Autism yort,
Peer engagement in toddlers w
Shire, S. Y., Shih, W. autism: Community implementation Denevsel 49 E 14
Bracaglia, S., Kodjoe, M., § 2020 dyadic and individual Joint Attentiordeseg/ 32 ay ort. K ' OSB
Kasari, C. Symbolic Play, Engagement, al
Regulation intervention
2.2. Veri Analizi
Bu ar akt eamaldiaz ened ahi | edil en d°rt deneysel -
kat sayésé kull anél arak hesaplanméxt ér . Hedges' in
g°re daha az yanl é& tahnmdillemi kstaijrl a(nthesdg ense,d elng 81l )e.
kat sayeéeseé, Hedges (1981) taraféendan °nerilen Kkg¢-
g katsayeéeséna don¢gktegr el megkt gr
J=1—FEgquation
g=Jd
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MetaanalizlerComprehensive MetAnal ysi s (CMA 3. 0) programé kul
Yayén yanl él e]j e FBufreelN RleotE,ggelra g ®iga eBygioln t esti |
arasénda y°ntemsel farkleéelbEklatkblUbunchaoflehdabhenai
heterojenlik Q, ] ve U] istatistikIl eri kull ané
beceril eri czerindeki genel et ki beyekl &7 ¢ vV e
yorumlmanmékt &

3. Bulgular

3.1. Yayén Yanl el éjenén Tespiti

Araktéermaya dahi edi

e il

en 4 -alékma i-in yayeén
re, anl atnal i zyplaylpadilEeni y | e
ir et ki dinral ( Zhamrmatkd re r &alc
Kmal ar é el e al ép al madeéej éne
ki benzer sonuanaverzenar-axlt &
rsa el de edilen genel et ki beyekl ¢ ¢ téem
2000) g°re bir ¢atel amxetsé rnnyarth re-lne ktiiat,sligdkig maekn l€arm v ke
erin raporlanma y°nt emi dahi |, yayén yanl é
beklentiler de sonucu etkileyebilir.

I
a
b
m

o=

Araktérmada ©°nceli kle meta analize dahil edi |l e
é trol edi |l mik daha sonra t¢ m t
I

kon
I 20deot imonalémamal seriiimhktunne

~
N

a el
ki ke [

Funnel Plot of Standard Error by Std diff in means

005

0,10

Standard Error

0,15

020
20 -5 10 45 00 05 10 15 20

Std diff in means

ke kiJIASPER tekni ] iyaig-riatméf unnel pl ot di

Dajéelemlarén simetrik ol mas
ekni klerin belirlenen bajeéml
|l madéjéené g°stermektedir.

€ et ki beyekl ¢kl eri
t € seajyiekdkee ny aiy-éinn yfaant
0

Yayén yanl él éj én tespiti i -in kullanélan bir c
Cl assi cal fale Safe N deje
ekl enirse genel et ki -
Safe N dejerleri tablo 2

~

ri arakteéer maenucu - i n i
€l acak yorum deji Ki-
e

[
a |
rilmi kKtir.

(@ = B
o< =
< T @

d
Tablo2.Sembol i k oyun teknikleri i -in Cla

Kul | anél a Classical Fale Safe N z p

Deneysel (JASPER) 329 5,501 0

Yukar édaki tabl incelendijinde, sembol i k oyur
dejerl eri raporl ak el méxkter. Sembol i k oyun t ek
329 -aléexkma daha e rminrascen,k kgwe nted k reit Kkli e rd eij -eirn  Hdee:
e
I

0
t e
K|

Egger testi de dahil olmalz e r

r
d

: bir huni grafijinde asimetr.i

amacé-anmét ae dahi d

edilen ve belirlenen denemel e
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1987). B ger testi i -in séfér hipotezi, huni grafijJi.i
ol dujunu g°sterir.

Eggerin reggresyoresti,y a yyéann | ié-lniédiadalizo | ar a k Eggérinragnesybrigsdi, .
regresyorkesintisia n | almalj &intetcepbeneysevaspe= 21, 456 p = 0, 07) . Yanl é
pl ot, Classical fale safe N dejeri ve eggerdin re
ol madéjé g°r¢l mektedir.

Araktéermada mallaralaegryam| €¢dlé&k ol madéjé tespit e
-al ékxkmada farkl é& hesaplandéjéndan meta anali z mo
bu modelin analitik ol arak da d-adbkloarmBahiel ismulniujl imui
Tablo3.Rast gel e Et ki Model i ile Heterojenlik i-in G
Kul l an¢al & GenelEtki %95 Geven
Teknik Sayé B¢y ¢kl df Q Se Tau kare

Alt ¢}] st S
JASPER 4 0,383 2 6,907 0,079 71,046 0,047 0,268 0,579

JASPER m¢dahal esi ni inceleyen d°rt -al exmadar
beceril eri czerindgex0383génekbkehksaplbagaomegier . He d
sénéfl andeéer makya- gk riel e uo rdtelliretdtlizely s, pelalséngdme 1 kKar e
JASPER m¢dahalesinin OSB tanélé -ocukl arén sembo
etkiye sahip oldujunu g°stermd&otbeddr aseéAvynegar %ab
séferée iedarememdaedien etkinin istatistiksel ol ar ak
(Borensteirvd., 2009).

Bununla birlikte, -alékmalar ar hpéndJ}Hdgh® benen
ve Thompson (2002) ile Higginsl., (2003 , '] dejerinin %25, %50 ve %7°
orta ve y¢ksek heterojenlik olarak sénéeflandeéer ma

araseéndaki dejikkenlijJin °neml:i °] - ¢sdedigrer - Akr & @
U] dep@vdlnmansé da -al ékmal ar arasénda belirli dg:
gostermektedir. Bu heterojenlik; ©°rneklem °zell]i
°ozellikleri, mgaejadabenam uvuggal arakt érma desenl er
olabilir (Borensteirvd., 2009).

Araktérmada rastgele etkiler modeld: kull aneéel ar

forest plot diagramé akajéda sunul muktur .

Study name Statistics for each study 5td diff in means and 95% CI
Std diff Standard Lower Upper
in means error  Variance limit limit Z-Value p-Value
Chang et al.. (2018) 0,429 0,137 001% 01860 0658 3,128 0,002
Gulsrud et al. {2019} 0,112 0,224 0,050 0328 056 0,458 0,618
Shire et al. {2015) 0,725 0,152 0023 0428 1022 4,787 0,000
Shire et al. {2020} 0,205 0,127 0016 D044 0455 1,613 0,107
0,383 0,131 007 0128 0840 2,525 0,003
-1,10 -0,55 0,00 0,55 1,10

kekiJIASPER -al ékmal arénén et ki bvggyre&mg k!l er i n

kekil 2'de JASPER m¢dahal esinin sembolik oyun
sunul makt-ada&lri zeMed ahi | edt hbedadtlIrackt-érl &kmam éar t a
dejerl eri incelendijinde, t¢em -al ékmal arén et ki
bul gu, JASPER m¢dahal esinin kontrol grupl aréna Kk

olumlubi r et kiye sahip ol dujunu g°stermektedir.

¢tal eékxmal ar arasénda en y¢ksek et ki beyekl ¢ ¢ S
0,725; %95 GA [0,423, 1,027]; p < .001). Bunu Chang ve ark. (2018) (g = 0,429; %95 GA [0,160, 0,698];
p = .002) veGulsrud ve ark. (2019) (g = 0,172; %95 GA [0,052, 0,292]; p = .005) izlemektedir. Shire ve
ar k. (2020) -al exkmasénda i se et ki beyekl ¢ ¢ po
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bul unmaméxter ( g0,04, 054 p5.107)YBBwWw BA F°z konusu -al é
aral ejenen séfeéereée i-ermemevd,2008len de anl akeéel makt at

Rastgele etkiler modeli sonucunda hesaplanan ¢k
0,640], zZz = 2,93, p =e]j]@03) Heldgreask ibul( U®@UKt N E
ile orta d¢zey arasénda pozitif bir etkiye ikare
séfér e i -er memesi , JASPER m¢dahal esinin laakmbol i k
anlaml é& bir etkiye sahip ol dujunu g°stermektedir.

Bununla birlikte, bireysel -al ékmal arén et ki k
m¢dahal enin etkisinin -alékmalar arasénmd,a %dred a kik €
analizlerde el de edilen y¢ksek heterojenlik dg¢ze
farkl el ekl arén yalnézca °rnekl eme hataséndan dej
uygul ayecé f arnkal éki cekku lalraér év egiubyigumeat odol oj i k defj i
d¢ kKeéende¢r mek tva,d003; Bofehbteigdg, 20093.

4 Tart éekma

Bu metaanal i zde, OSB tanéel é -ocukl ar da sembol ik
m¢dahal esinin zkey ¢&r asléendar tvae di¢gst ati sti ksel ol ar
belirlenmiktir (g 9.64833; BH9ODuGAur OASPER' én s«
geliktirilmesinde etkild:@ bir m¢dahal e alsasya] unu
iletikim ve dil gel i ki mi yl e yak éndoaem, 1987; Clhaknar i ol
vd.,1997) , el de edilen bu sonu- JASPER'" én yalneéezca
gel i ki msel s¢re-édkeganid¢dremedketsetdeikrl.edi J i ni d

El de edi |l en bul gul ar , JASPER m¢sidahal esi ne il
incelemeleriyle b¢gyéek °1-¢de tutarl edeér. Waddi n¢
sistemati k der |l emede,y elnASIPE R an ¢edkanhaanl éens ibngiy ¢i kn cbe®ll eg
kat el eém, oyun ve dil becerilerinde olumlu geli K]
-aléekmanén sekizinde olumlu etkiler bildibrlirke
késménda m¢dahalenin gelikimsel kazanéemlaré dest
-al ékma sistemati k derleme nitelijinde olup sem
beyeéekl ¢7 ¢ rapor |l amametaanral.i zD,o | JaAySERBER'|I éan nseevnchuat | ink
nicel olarak sentezleyerek I|iteratg¢grdeki °nemli |

Benzer Kekilde Tiede ve Walton (2019) taraféeéen
m¢idahaleleri kidiXkakl i klaea éedbemave i kKl evsel oyun b
araKtereIdéIé, semboli k oyun ve oyun -exitlilifji
-al éekmada incelendiji belirtnmani antém.sdAmaxltiek may
daha fazla odaklanmasé gerektiijini vurgul amécxkt ér
esas almasé, bu °neriye dojrudan yanét ver mesi b

JASPER"én olumlu etkipeséwygdatdal aniek|l Roabmsal .
Devel opment al Behavior al I nterventions (NDBI) ya
il kel er i be¢etenl ektiren 0 Yy u nvd.t 20¥8;eStréinbrenbewdr, 2020}, d a h a |
M¢ dalhe s¢recinde -ocujun il gi al anl arendan yarar
di kkat girikimlerinin destekl enmesi vV e sembol i k
°jJrenmenin doj al sosyal meetskiinlie ks ajl |lea mdikQ@8y.dBesri n(dkea
°zell i kl er, semboli k oyunun yalnézca ©°jJretil ecek
gelikimle b¢gtenlexkik bir gelikimsel s¢re- ol arak

Mevcut bulgal &aASPHFRI hézerat ¢r ¢yl e dejil, gene
Sandbank ve arkadaxkl arée (2020)analriad cer,d aMD Byjle rmedkd
czellikle sosyal il eti ki m, ortak dekkil erveolowwitnt
bildirilmiktir. Benzer Kekil de Full er vV e Kai ser
gel i ki msel m¢dahal el erin sosyal il etikim ve geliKk
belirtmikti rcutmbBtaalnaayl & szédyel ae Indeev edi | en et ki beyekl ¢
yakl akéemeé i -erisinde beklenen m¢gdahale etkisiyle
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Bununla birlikte metmanal i zde - al ékmal ar arasénda y¢ksek
belirl BHnongknhsrve arkadakl aréna (2003) g°re bu d¢:
°] -¢de ger-ek etki farkl |l ekl aréndan kaynakl ande]j
beIirtiIerinin Kiddeti, jm¢dauhyaglue asygrceds i,z ed y g kil aen
veya terapist), uygulama ortamé ve sembolik oyu
farklél ekl ardan kaynakl anmawmadl aldiel e¢gad jnié zd axk »dre g It
edi | mas éomnedeniyle bu dejikkenlerin moderat®°r al
sénérl él ékl aréndan biridir.

JASPER g¢néemegzde NCAEP tarafeéendan yayéml anan
yapélandéréel mék m¢gdahal el trethierennetdi, 2020). Bunumla birkktet a n € m

Waddi ngton ve arkadaklaré (2021), mevcut -al eékmal
Counci | for Exceptional Children (CEC) tarafeéend
kar Kk élneémavkéj°e el | i kl e m¢dahal e uygul ama sadakati n
raporl anmadéjéenée belirtmektedir. Bu dur um, JASP
g¢é¢-lendiril mesi i -in uygul amaée$ &@daldathianibrp ygtkar?da
mer kezl i randomi ze kontroll ¢ araktérmal ara ger ek:

Sonu- ol aradanméeveut IASESPER m¢gdahal esinin OSB t

becerilerinin gelixktiodidluppesiunde setekimeiktleidi r yaBlua
araseéndaki heterojenlik vV e séneérl é -al ekma say
araktérmal ar da m¢dahal e yojunl uj u, uygul ayéceé t
moderd °r | er i n i ncel enmesi °neril mektedir. Ayr éca

uygul ama sadakatini ayréentéle bi-imde raporlayan
de]erlendiren randomi ze kont rtoelnesl | i- aluéykgnual | aanta,

g¢é¢-lendiril mesine °nemli kat kél arda bulunacakteéer.
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OZET

Oyun endiistrisi, baslangigtaki basit piksellerden giiniimiiziin fotoger¢ek¢i sanal diinyalarina ve milyonlarca izleyiciye
ulasan profesyonel e-spor ekosistemlerine dogru ¢arpici bir evrim gegirirken, kullanicilarin bu sistemlerle etkilesimini
saglayan donamim arayiizleri de tarihsel siiregte onemli bir fiziksel gelisim gostermistir. Ancak, oyun oynamanin
valnizca kisa siireli bir bos zaman aktivitesi olmaktan ¢ikip uzun saatler siiren yogun bir eyleme doniismesi ve ekran
basinda gegirilen siirenin katlanarak artmasi, geleneksel oyun kontrolciilerinin (gamepad) tasarimindaki yapisal ve
ergonomik kisitliliklar: kritik bir saglik sorunu olarak su yiiziine ¢ikarmistir. Bu bildiride, televizyon ve monitorlere
baglanan ev tipi oyun konsollarimin (birinci nesil sistemlerden giiniimiiz dokuzuncu nesil sistemlerine kadar) fiziksel
ve biyomekanik evrimi, kapsamli literatiir taramasi yontemiyle incelenmistir. Incelenen ¢alismalar; endiistri standard
haline gelen kontrolciilerin "tek beden herkese uyar" yaklasimi nedeniyle ciddi riskler barindirdigini, antropometrik
farkliliklar: g6z ardi ederek kas-iskelet sistemi rahatsizliklarina ve biyomekanik strese yol agctigint kanitlamaktadir.
Bu problemleri biitiinciil bir yaklasimla ortadan kaldirmak amaciyla bildiride, insan merkezli tasarimi temel alan
yenilik¢i "Modiiler Ergonomik Konsol ve Kontrolcii Tasarimi (MEK-T)" konsept modeli dnerilmistir. Calisma, oyun
donamimlarinda kapsayici tasarimin 6nemini vurgulamaktadir.

1. A Buac@lismanin amaci, geleneksel oyun kontrolciilerinin (gamepad) tasarimindaki yapisal ve ergonomik
fasithiliklar: tespit etmek; farkl kullanict anatomilerini kapsayacak insan merkezli ve yenilik¢i bir donanim modeli
onermektir.

2. Y O QWdlhenaa nitel arastirma yéntemlerinden kapsamli literatiir taramast kullanilmis; ev tipi oyun
konsollarmin (birinci nesilden giiniimiiz dokuzuncu nesil sistemlerine kadar) fiziksel ve biyomekanik evrimi tibbi,
ergonomik ve endiistriyel tasarim odakli calismalar ekseninde incelenmistir.

3. Bulgular: Incelenen ¢alismalar, endiistri standardi haline gelen kontrolciilerdeki "tek beden herkese uyar" (one-
size-fits-all) yaklasiminmin ciddi riskler barmdirdigini gostermektedir. Bu standartlasmanmin farkli yas gruplart ve
cinsiyetler arasindaki antropometrik (el boyutlart) farkliliklar: goz ardi ederek kullanicilarda biyomekanik strese,
dermatolojik sorunlara ve kas-iskelet sistemi rahatsizliklarina (6zellikle De Quervain tenosinoviti ve karpal tiinel
sendromuy) yol agtigi kanitlanmustir.

4 . S:ditetatGrde tespit edilen bu problemleri biitiinciil bir yaklagimla ortadan kaldirmak amaciyla bildiride,
farkl antropometrik ol¢iilere uyum saglayabilen modiiler yan saplara ve aktif arka yiizey pedallarina sahip yenilik¢i
"Modiiler Ergonomik Konsol ve Kontrolcii Tasarimi (MEK-T)" konsept modeli énerilmis; oyun donanimlarinda
kapsay:ict tasarumin 6nemi vurgulanmigstir. ingilizceye ¢evir

Anahtar Kelimeler: Oyun Konsollari, Endiistrivel Tasarum, Insan-Bilgisayar Etkilesimi, Ergonomi, Kapsayict
Tasarim

Physical Ergonomics in Screen-Based Gaming Systems: A Historical Analysis and the Modular Ergonomic Console
(MEKT) Model Proposal

ABSSTRACT

While the gaming industry has undergone a remarkable evolution spanning from the simple pixels of its early days to
today's photorealistic virtual worlds reaching millions of viewers and professional e-sports ecosystems the hardware
interfaces enabling user interaction with these systems have also experienced significant physical development over
time. However, as gaming has shifted from a brief leisure activity to an intense, hours-long pursuit with screen time
increasing exponentially the structural and ergonomic limitations inherent in traditional game controller designs have
emerged as a critical health issue. This article examines the physical and biomechanical evolution of home video
game consoles (ranging from first-generation systems to today's ninth-generation platforms) through a comprehensive
40-
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literature review. The studies analyzed reveal that industry-standard controllers pose serious risks leading to
musculoskeletal disorders and biomechanical stress due to "one-size-fits-all" approaches that overlook
anthropometric differences. To address these issues holistically, the article proposes an innovative conceptual model:
"Modular Ergonomic Console and Controller Design (MEKT)," based on human-centered design principles. The
study underscores the importance of inclusive design in gaming hardware.

Keywords:Video Game Consoles, Industrial Design, Human-Computer Interaction, Ergonomics, Inclusive Design.

1. GKRKK

nd¢gstrisi, 1970" I yéllarda basit ge
ara ve mi |l yonlapara mgd elyd kdlsar émlaa nd
késa s¢relin byve tedll ewniczy oanr/amtoéni o P ar a
a anélan ev tipi oyun konsoll ar e,
é temel interaktif medya ara-Ilarée haline
€ olarak cihazl arén donanémsal i Kl em g¢c,
yojunl akmeéKk ; insan ile dijital d¢nya at
celerin (Gamepadpetengdabmi kegeélkilei mir i\

ansl arénén wuzamasé ve -tAekr amsed®enr M thant e
l ardaki fiziksel ergonomiyi yalnéezca bir
ne (sinir, tendon ve kas be¢gtenl o] éng) I
Géenegmegzde endegstrinin °nde gelen donaném
(onesizefits-a | | ) cretim vei ta-sakietm iflalks eders-ig] ibyl e ©°r
kontrolcg¢; el anatomisi, yak, cinsiyet ve antropo
kull anécéya ayné sabit haci mlJimenez vd.e2024p Bu dudysmn S u n
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oyuncul arén bg¢y bir b %il s¢g ke Inedte  sdiosntaenm@im  tkaasytnaalkd k
Disorders- MSD) ve te arl ayan z oRepettimenstrainyingurya lg&@ mmd Ida 1j & r
ortaya koymaktadér. ¥zellikle kontrolcg¢lerdeki tu
nda sadece bakparmakl ara ve ikaret parm
iJoi yar at gnakna ivikek te@lparlakt " Nintendinitdi
i se "Oyuncu Bakparmajé (Gamer's Thumb)
anmal aréna zemin hazérl amaktadeér (Andasat
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Biyomekanik strese ek olark kontrolcg¢glerin -evre birimleri vV e
sorunl ar barendérmaktadér. Yojun konsantrasyon
terl emesi ile birlexkmesi, hava alidneasnitish gibpspdsiiikme r vy
dermatol oji k rahatsézl éklara sebep ol duju raporl
Benzer Kekil de, TV ¢nitelerine yerlexktirilen kon
evresei ereasomlerine aykéreée olarak kull anéeceéeyeée

1. 1. Arakt érmanén Amacé ve Y°ntemi

Bu -al ekxkmaneéen t emel probl emi, g¢éencel oyun kont
anatomilerini y et er i nrceel ik akpuslalyaanméanmdaak éd ogtea nusai byaet | s gk
i asédeéer . Bu probleme -°z¢:;m ¢ret mek a
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étlaré g°z °n¢gne al énarak nitel ar akeéematicma y°
erature Review)" kullanéel mékteéer. Ul usl arar ase
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)" adéndeoyek ve kapsayécée bir konsept mode
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Bu araktérma kapsaménda, oyun konsolu kontrolcg¢l e
KnsBain gi sayar Etkil eki mi (HCI') ve ergonomi di si pl
teknol oj ikr elneéséearndagmatlri yel cretim standartl ar éné
bi yomekani k sajléejée ¢zerindeki dojrudan etkil er
geometri k formlarén insan anatomi smonderdrmyat hagktk
sunduju istirahat (n°tr) duruk uyumuna kadar wuza
nami kl er i ve donaném tarihindeki tasar émsal K

i
dilerek sunul maktadér .
KGee-nmiG¢n¢gmgze Oyun Konsolu Kontrolceéglerinin

Bainl gi sayar Et kil exki mi (HCI) bajl aménda oyun
tl amal ar exklijinde evrilmiktir. Bu tamigmsel s
I, oyuncu ile cihaz araseéndaki yegane fi ziks
der ér . Kontrolc¢lerin evrimi,; antropometrik
triyel geometrideeriaegan gnaaoami kénel chaj dUne

n
S

. 1. Birinci ve Kkinci Nesil: Geometri k Kéeseéetl e
s
t

>

rinin ilk yeéllarénda cihaz tasarémlareéna e
oni k devr es &stélnae@md laare) (yg%rm med r mikk tkiér . Bu d°i
(1977) sistemidir. Bu konsolun standart K

ektirilmik dikey bir joystick (-ubuk) ve tek
onomk a-é&dan incelendijinde bu tasarém, cihazeée te
|l dejé i-in ciddi biyomekani k probl emler yarat me
ronasyon) a-€é€sénda ubujamhhreketayea€et iammak kabieln
l nar deviasyon/ sapma) ve °n kol kasl arenda heéez
r tuka ve sadece i Karet parmajéna bindiril mes
remlarée, insan anatomisinin istirahat (n°tr) d
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kekil 1. Birinci Nesilden Modern D°neme Oyun Kontrol c
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-¢é¢ncy¢ vKkek iDOErld ¢en cYia tdys i TTu:it uk ve D

e Nintendo (NES) ile baklayan d°nem, do
yorucu joystick formateée terk edilerek, i
al gri p) konseptine ge-ilmiktir. Bu d°n
bi en al éep bakparmaj énPad) emlamwietr em |
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Ancak il k NES kontrolbigs¢getmekinybasbhki gt kd®°keRe
bu dur um, cihazé sékéca kavrayan oyuncul arén avu
krampl ar a sebep ol muxk; t uKk kull anéménén sadece
"“Nint endinitis" olarak bilinen ilk tendon rahatseéz
nesilde (SNES) bu sorun fark edilerek kontr | c¢ny¢
Ayné d°nemde ci hazéOmuz,(Shouldérdad RN a takll eame&n eyl ems
kavramakl a g°revli i Kar et par makl aréneée da oyuna
ni speten dajétmayé bakar mékt eéer .

2.1. 3. Bekinci Nesi |l ve Sonraseé:etrid3D Oyunl ar, An at
Oyunl arén ¢ - boyutl u (3D) uzaya ge-iKi, Sony Pl
gel eneksel kontrolc¢lerin ortaséna Analog C¢CubuklI
Sony'nin endg¢gstri staam@darsdag hveel isnod gadtti rkdéisjéiml acrié
(gripl/lsap) tasar eme; elin avu- i - bokl ujunu tam
bakaran -ok °nemli bir anatomi k ademdeér .

Ancak bu modern d°nemde,aya&mémyvieathad & dretvaaym e-déek
Dekl ama (Tek Beden Yanél gése) . Orijinal Mi cr oso
kontrol c¢seé, ortalamanén -o0ok ¢steéegndeki el boyut | ¢
kadedhave k¢g-¢ek el li oyuncul arda ci ddi kavrama zo
S" adénda k¢-¢lt gl mgk bir versiyon ¢retmek zorun
sabit kasikefitba@&Inl ) omer kedéjiéenadan -ah éxent | spat edeér .
G¢negmegzen (PS5 Dual Sense, Xbox Series) cihazl ar e
seviyeye -ékmEikmonea wWd. (Lah2ad); cihazlarén artan

trigger)" gibi mr makl ara ekstra mekani k -iskeletr zerfanma usklgryioil ay an
genegmegzde de s¢egrdegrmektedir.

2. 2. Literate¢gr Bul gul ar ée: Mevcut Tasareéemlardaki

Kapsamlé tarama kapsaméndabiiymomreelkeemark eredg¢tsé@ap i pd
-al exmal ar ; géencel ev tiopi oyun konsolu donanéml
baréendérmaya devam ettijini g°stermektedir. Bil d
(MEKT) teorikdaym aj éné ol ukturan bu sorunlar ¢- ana tema

2.2.1. Antropometrik Uyumsuzluk: "Tek Beden" (One-SizeFits-Al | ) Yanél gésé
e

End¢gstriyel ergonominin temel nsi bi, tasarl an
(ye¢zdielliimk) dar al @éj éna uygun ol gerektirir (
Ancak mevcut donaném (,retiC|I ntrolcclerl r
(monoblok) tek bir geometfakk i i

vd., 2024).
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ci hazl ardaki (°rn. PS5 Dual Sense) "adaptif tetik
tendoakar grod gunl-turfav nvae amiek r(oRS | ) h € z-Damoygldué vdnma kt a d
2019).

2.2.3. Ter mal Etkilekxkim ve ¢evresel/ Dermatol oji Kk
Oyun esnasénda artan biliksel stres ve kalrp ritm
Tepkisi), avu- i-lerinde akéreé terlemeye yol a-ma
yézeylerin bu terlemeyle reaksiyona girmesi ve ¢

APl ayStation Pal mairr ¢dmn dajadéiné tcislbt ol azyaé&anl ar éna |
2009; Kyriakou ve Glentis, 2021).

tevresel er gonomi kapsaménda ise cihazlaréen ana
birimi portl&)éercsnetUBBABYypEeébnkaaehka gizlenmesi ;
kull anécénéen TV ¢nitesinin arkaséna ejil mesini ve
3. KONSEPT MODEL ¥NERKSK: MOD} LER ERGONOMKK KOI
TASARIMI (MEKT)
Literataondat dreasmadé edil en antropometri k, bi yomeka
amacéeyl a, "cihazén insana uymasé" felsefesini m €
Tasarémé (MEKT) konsepti ©°neril mektedir.
kekil 2. Bil ditir iKlagprs avh@dh glaerGeEri gonomi k Konsol \
Konsept Modeli
szgﬂl-igllkllli ENRI(I)(DSl;I»I;IsIF_*) — Baglanti Portu Paneli Dug?;t]t é?u%n“(f/n)
SETS Ny
i ‘ < s ~ ,
(SIML Seconiery) h— " Nokiaan (Gngier ve
Py G Modilller igin)
ol e - : !
S SETI (KUGUK) A il > : ~—ll ) On Kapak Plakasi
SETM v N Y 1 = Batarya
» 0 ) i) Modiilii
v ~o ~ ‘J
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& \ "‘r é
M SETi (ORTA) y’} / : '
SETL . J? !) ;
! r' egistirilebilir Analo On RapiFlakasl
i Z?Sér:'kﬁé?ﬁ;s:?: o‘-’sgm:zz::zﬂ i
3.1. Mod¢l er Antropometri k Sapl ar
"Tek beden" zorunlulujunu ortadan kaldérmak i -in
ana g°vdeden bajémsez, manyetik kézakIl & bir yap:
-ékacak ol an S, M ve La¢®&madhk, Mediiuemr bapha) ba
el uzunlujuna ve kavrama -apéna en uygun er gonomi
3.2 Aktif Arka Pedall ar ve Dengeld] Y¢k Dajéel emeé
Bakpar makl ardaki (De Quer vdilmrtrnmeskk ia ntaackeeyyl aan ) ca shiar
eyl emsiz duran y¢zéegk ve ser-e parmakl arénén doj a
Arka Pedal™ entegre edilmiktir. Bu sayede kar ma
tendonhdekipzakeré ye¢sgklenme engell enmektedir.
3.3 Ter mal Y¢zey ve 45 Derece A-él e Kasa Ergonor
Pal mar Hi dradenitis vakalaréené °©°nl emek i -in kon
sirk¢lasyonu sajl ayan;g°tzern peknintaik &vuel | éasnéé | dnagj kéttéerc. e
chnite) bajl améenda i-€¢g bDE8B|l akituéd apbéek) akaséagmgpe er
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al énarak, °n alt b°l meye 45 derece yukareée d°n¢k b
posétnir bozmadan portlara dojrudan eri kmesi ni saj l

4. SONUC¢

Gore¢egnt ¢ kalitesi ve | K|l emci mi mar il er donaném d
gel ecejin ev tipi oyun sistemler i ndednk koafa el i no\
kapsayecéelék (inclusivity) czerinden yg¢ir¢ésyecekti
gel eneksel tek tip ve statik kontr ol askelettsiastemar € ml a
hastal ékl ar éalat aeééi n hazérl am

Bu bildiride °nerilen MEKT konsept model i, endg¢ s
-%z¢m¢g sunmaktadeéer . Kull anécénén el Ol - ¢s¢ne gor e
arka pedallar ve termal uyumlu malzéme r ; oyun donanémlaréné vyalneéezc
kull anecé sajléjéne koruyan ergonomik <cihazl ar i
yapél acak uygul amal é -al exmal ar én, bu t eo)ri k m
sens®°rleriyle kas yorgunluju analizlerinin yapeél:r
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Yapay zeka sistemlerinin giinliik yasamin her alanina yayilmasi, mahremiyet hakkinin kapsami ve korunma yontemleri
tizerinde koklii degisikliklere yol agmaktadir. Geleneksel mahremiyet anlayisi, kisisel verilerin gizliligi ve bireyin ézel
yasamina miidahalenin énlenmesi iizerine kurulmusken, yapay zeka teknolojileri bireylerin davranislarint tahmin
eden, tercihlerini yonlendiren ve dijital kimliklerini siirekli yeniden iireten yeni gozetim bigimleri ortaya
ctkarmaktadur. Biiyiik veri analitigi, biyometrik tanima sistemleri, duygu analizi ve iiretken yapay zeka uygulamalari,
mahremiyet ihlallerini yalnizca veri paylasimi diizeyinde degil, bireyin diisiinsel ve davranissal 6zerkligini etkileyen
yeni bir boyuta tasimaktadir. Bu ¢alisma, mahremiyet hakkimin dijital ¢agda ge¢irdigi doniigiimii insan haklart
perspektifinden incelemekte; bilgi mahremiyeti, zihinsel mahremiyet, algoritmik gozetim ve bilissel ozgiirliik
kavramlarini birlikte degerlendirmektedir. Calismamizda, ayrica yapay zekd ¢caginda mahremiyet hakkinin yalnizca
kisisel verilerin korunmastyla sinirli kalamayacagi, bireyin dijital kisiligini ve karar verme ozgiirliigiinii de giivence
altina alan yeni bir hukuki yaklasimina ihtiya¢ bulundugu sonucuna ulasiimaktadir.

Anahtar Kelimeler: Mahremiyet hakku, kisisel verilerin korunmasi, algoritmik gozetim, biligsel ozgiirliik

The Transformation of Privacy in the Age of Artificial Intelligence

ABSTRACT

The Transformation of Privacy in the Age of Artificial Intelligence Abstract The widespread integration of artificial
intelligence into everyday life has fundamentally transformed both the scope of the right to privacy and the
mechanisms designed to protect it. While the traditional understanding of privacy has primarily focused on the
confidentiality of personal data and the protection of individuals against intrusions into their private lives, artificial
intelligence technologies have introduced new forms of surveillance that continuously predict human behavior,
influence individual preferences, and reconstruct digital identities. Big data analytics, biometric recognition systems,
emotion analysis, and generative artificial intelligence applications have expanded privacy risks beyond the mere
disclosure of personal data, creating new threats to individuals' cognitive and behavioral autonomy. This study
examines the transformation of the right to privacy from a human rights perspective by analyzing the concepts of
informational privacy, mental privacy, algorithmic surveillance, and cognitive freedom. The study further argues that,
in the age of artificial intelligence, the protection of privacy can no longer be limited to safeguarding personal data
alone. Instead, it requires a new legal approach capable of protecting individuals' digital identity and ensuring their
autonomy in decision-making.

Keywords:Right to privacy, protection of personal data, algorithmic surveillance, cognitive freedom

1. GKRKK

G¢e¢negmgzde, mahremi yet anl ayéké ve wuygul amal ar é

gesterir. Genegmegz denyaséendad ekzeenl liilkelrd elbmielliem wvwrea h
°neml i d¢zeyde etkileyerek, iletikim teknik ve t
araceéelejeyla mahremiyet tutum ve davranéxkl aré rac
czerimthemmmyetin gerektirdifiji gizIlilik heézla yol
bakl amékt ér (Vatandak, 2020:437) .

¥te yandan, yapay zek© teknolojilerinin son yeéel./l
yéll ardeéer katleurel etktaiviriam@inr yekni den dejerl endiriln
ver.i anal i tiji, makine °Jrenmesi, cretken yapay
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yalnézca ekonomik ve toplumsal iinik&ndremas&regiill, i
hukuk anl ayékéné da d°n¢kteermektedir. Bu d°n¢kKeém
mahremiyet hakkedeér

Kl asi k hukuk ©°jretisinde mahremiyet, bireyin °ze
°nl enmesi ol ar ak dejerlendiril mi«k; konut dokunul
korunmasé bu hakkeéen temel gereé¢negm bi -0 miled).i ni 0
Dijitallexkxme s¢reciyle bkrtiktgtdeemhhrkesmelevetialegt
gel i kKmi K; bireyin hangi verilerinin hangi Kart|l
(Solove, 2006: 483).

Ancak yapay zek© sistemlerinin gelikmesiyle birldi
faaliyetl eri czerinden a-éklanabilecek bir hak ol
Arték algoritmalar, bireyin payl aketré jaéer avseérnidl ae ryie n
kur ar ak ki kilik ozellikleri, davranécx kal epl ar e
-ékaréemlar ¢retebil mektedir. B°yl ece hukuk bakeéem
dej il buharidkgetlleer delnukt urul an dijital temsill er
bakl amexkt ér .

Bu geli kme mahremiyet hakkénén nitelijini dejikti
hakkénda kendisinin dahimad -a& k Itaamaad &jnéd ami l¢gielterlien
ekonomi k, idari veya sosyal karar s¢re-lerinde Kk
ger¢negr m¢gdahal el erden - ok, s¢rekl i -al exeywa al go
baKIaméKtér

¢tal ékmamézda, yapay zek© -ajénda mahremiyet hakké
i ncel ener ek, mahremiyetin klasik ver.i kor uma nil e
CzerklijJini evezgagrhg] ¢vnegr mde kapsayan daha genl
savunul maktadeéer .

2MAHREMKYENMAHRUMKYETKN ¢AJDAK D¥N! k! M!
Bireyin sadece istedif5]i bireyl eri i -erisine al deé
ol duj u, eemndo] Al©)] ien kakayabil diiji mahrem al an,
yakénl aréyla birlikte olduju ve kamusal al andaki
bir alandér (Vatandak, 2020:440) .
Mahr emi yet , briazfiémm dbaank knael a°rlé- ¢itdae t anénép bilindiiji
°]l -¢de ulakabilir ol dukl ar é, bizim bakkal arénén i
yakéndan il kki i bir kavramder i (srgrkilsaen em® 0 Ak k
erikebilirlijinden ge-ici ol arak azade kal arak Kk
Mahremi yet hakké, ayné zamanda, bireylerin, grupl
kendil eri hakkéndaki bilgiyi ne zaman, rf\destia,l , ne
1967).
Sosyal hayata bireysel katél ém a-éséendan bakél deé
ara-1ar yoluyl andanelg®°hgpl umvegaigaemé ci ol arak -e
yalnézléeja -ekilme keklinde ol abil eceji gi bi, k ¢
anonim bir halde kalma keklinde de ortaya -éeékabil
Mahremiyet, birk i ms eni n kendi si ne veya grubuna ul akma
Mahremiyetin ayért edi ci nitelijini ortaya koyar
et kil eki mi czerindeki h©oki mi yeti nem,i lawrké nzarkan
mahremiyetin dijer boyutl arénée da déxkl amayeéep,; ki
b|rIikte bul unma istejini di kkate al maktader. Mo
ayekeéeneé s énevres énzo dhearlne ud eutsi rdneevkiteet i n denetl eme n
g° stermesine yol a-maktadeéer (Vatandak, 2020: 445)
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Bir bakka tanéma g°re de mahremiyet, bir Kkimsenin
kont r oliffgrdl $997).Nla&x emi yetin i Kl eyikinde bajémseéezl ek v
ge-erlidir Baj émsezl ék, ki kinin kendi tercihler
dijer ki kilerin il gi v e mer ak allaomexkéedém@&mdami ky:
koruyabil mesini i fade etmektedir. B°yl ece bireyl
-er-evesinde °zel bir al an ol ukturabil me i mk ©n é
deji ki kliklere wyjmamgkluadubi relviikt eb alziér ebi | gi ve h
al anl ar olarak anlam kazanmaktadér. Vecudun i se
(Vatandak, 2020:442) .

Mahremiyette en temel ol an konuvardanpéyliaiildgi Im
mahremi yet bakkal aréné gerektirmesidir Bireyin t
Mahremi yetin ol abi |l mesi i -in bireyin toplul uk [
gerekmekt edigenelu mm&Gleidyalne en- ti p mahr emi y-898)t en ba
Birincisi, bireyin fiziksel -evresinin muhafazas
zarar verici m¢edahal el ere kar kénck,osrgunnaes €@ zeell arna kt

toplanma/sakl anma/ i kK|l enme vV e daj ét @éméneén kontrc
mahremiyetidir (Fischer ve Hubner, 2000: 89)

Modern topluluklar i-in ©°zel hayatmdkal iyjair aw d rad &r
g°re devlet, sadece g¢venliji sajlamakla ujrakmal
bi-imde yakamal aréna i23in vermelidir (Geuss, 200°

Mahremiyete y°nelik ihlOllgreflRitrreyvkelt opdwanut &y &

olukan bir b¢gten haline getirir. S¢rekl i ol ar ak

payl akmaya zorl anan insan, kendi bireysellijinder
2000).

Dijital teknolojiler ma hr emi yet i hl allerinin nitelifjini dej i K-
belirli ©°1-¢de insan m¢gdahal esine bajl éyken, bug,
telefonl ar é, ehkérhdoéyasapaltdtefrqrm$ca$y'ea navigasyon

uygulamalare ve akéllé ev sistemlerié B¢gten bu
veri isretmektedir

Bu veriler tek bakeéna anl amlily®nlagcé vergyirbinildesanaliziederely a p a 'y
bireyin kikilif7Ji hakkénda s on Bdue ryesczed eany ryéanptaéyl €z esl
mahr emi yet i hl al i, yal néezca bil gi topl amak dej
tanéml ayabi Bmekytdzden mahr emi yet kavraméneén i1k
yakanmaktader . Kl asi k ver.i kor uma hukukunda an
kull anél maséené °nl emeyi ama-1ar ken, yapayenz ek © s
bilgiler ¥reéemekt ddirr bireyin aleékverik alékkanl é
Sosyal medya davranéklaréndan siyasal ejilimleri
analiz edilebiliralYgejikadélkeeii Adenlebygus. Bir
al goritmalar taraféendan ¢retilebilir Bu nedenl e
veriler dejil, ¢retilen veriler de korumak zor unoct
Yapay zek© -ajJeéenemel ki phpci aPgemitmik g°zetimdir.

dej il dir. Devlietler wuzun yéllardér g¢venl i k amac
algoritmik g°zetim kitgelkktigkaat id@dvesng nfekd lalr éodl éarr. a
edilmekte ve tahmin edilmektedBug¢n bir-ok dijital platform kull
hangi ¢r¢n¢g satén alacajéné, hangi videoyu izl ey
i -erije naénuéz bkealliarclaerytedk | megbedt mal ar sadece g°
zamanda davranék ¢retmektedir. Bu durum bireyin

hukuk”™ sorun ortaya -ékarmaktadeéer.

Mahr emi yet hakkéndakise-hinggmeteryighkk tdeknnpalean iil er |
-ekmaktadé Y¢z tanéma sistemleri, parmak izl er
ritmié Bugeé¢n begteéen bu biyolojik ©°9zellikiemeldey it
gevenli k ve kamu hizmetl eri bakéeméndan °nemli ava
tanénabilir ho©le gel mesine neden ol maktadeér. Anort
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de °%2zge¢rl ¢ en °nemldi rgeBengeglzereinn dary omert ri k ver.
géevenl g sorunu dej il ayné zamanda demokrati k |

3. YAPAY ZEKA ¢AJI NDA MAHREMKYETKN YENK BOYUTLARI

Mahremiyet hakkénén tarihsel gelikimi incelendif§i
bajl é ol ar ak yeni den Kekill endi]i g°r ¢l mektedir
mahr emi yet tartekmal aréhké kbsebkl riverkérmyi bi kgir unh mp
Yapay zek®© -ajénda ise mahremiyet, yalnézca veri
cretiminin sénérlandérél masé sorununa d°n¢gkmekt e
Gel eneksel veri i KI emen shiisltgeinileerrii ,d ekpeonl daiylaenr i vnee is
Buna karkél ék yapay zek© sistemleri mi |l yonl arca
cretmektedir Sosyal medya payl akémlar & ,metrike vr i m
veriler ve dijital et kil exkimler birlikte dejerl
ekonomi k davranéxklaré ve psikolojik ©°zellikleri \
2019:199).

Yapay zekO -agehnda kooabhnmas &, yalnéezca mevcut

gel memektedir. Ve bu nedenle ayné zamanda al gori-t
kapsaména al @énmasé gerekmektedir Bizrae yg © sktiekrinsiexl
bil e, bu verilerden hareketle olukturul an davr aneé
sayél maz.

Mahr emi yet anl ayékendaki i kinci °neml d°ng¢ K¢ m,
kentl erikidgeergek-eendiiyl e kull anél an sayéséz denecek
b¢yéek bir panoptikona d°n¢gkebil mektedir (Lyon ve
Mi c hel Foucault'"nun panopti kon yakl akéméenda g°zef
1977:195) , géenegmegzde algoritmik gzeti m, bireyi
anal i z et mekt e, sénéflandérmakta ve gelecekteki
g°zetlenen kiki dejilansdirjeiktt al hleisrapd ameaye ve° mparn
Bu s¢re-, mahremiyet ile bireysel °zerklik arase
°zellikle de internet ajée ¢zerinde faaliyet ye¢ér g
Kitker, kull anécélara ai't verileri topl amaktader |
czer e, kull anéceéel ar én reza g°stererek bizzat k
depol amaktadérl ar (Lyon ve Bauman, 2013, s. 21).
Yapay zek© destekl:i °ner. sistemleri, bireyin ha
ve hangi se-enekler arasénda tercih yapacajéné b
g°r¢nmez algoritmi msgznidendi dimel eVeéenhamapa@ nedenl
gizlilik hakke dejil, ayné zamanda bireyin ©°zgg¢r
biri h©l ine gel mektedir.

4, MAHREMKYBTRWKk HUKYENKDEN YIARMAS

Mevcut hukuk d¢gzenleri, b¢e¢yek °1-¢de ki ki sel Vel
Genel Ver i Koruma T¢zeéej e (GDPR) 6698 sayeéel é Ki
d¢zenl emel er ki Ki sel verilert @anadau&klukmak tuydyarn. i Kd
ajéerl ékl e olarak bireyin sisteme sunduju veriler
bil giler konusunda i se ancak séneérl & bir koruma ¢
Benzer «kKekil de wul usliardaer arsaéh riennsi ayne th ahkal kakréen éb edl agheal ¢
m¢dahal el erin °nl enmesi bi -iminde d¢gzenl emekt edi
Medeni ve Siyasi Hakl ara KIlikkin Uluslararaseé S
S22l ekmesi '"nin 8. maddesi bu yakl akémén temel °r n¢
Son yeéellarda kabul edil en UNESCO' nun Yapay ZekO
Zek© Kl keleri ve Avrupa Birliji YapakWOZsek®t aplkzef |
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t emel haklarla uyumlu bi-imde geliktiril mesini a
sistemlerinin nasél geliktirilecejine odakl anmal e
zek© karkéesedadjpehlaeagi nhk&ukhacaj] edér .

Yapay zek© -ajénda korunmasé gereken temel hukul
gereken, bireyin dijital ki ki lifi, Zzi hinsel °©ze
ol ukturabil ma kapdeint engsihdiemi yBt hakkeée, veri koru
geni kK bir insan hakkeé ol arak yeniden yorumlanmal ¢

ork hukuku bakéeméndan da benzer bir durum s°z Kk
anun ki ki selasvéenrai lidriikrk iknorcwnrenml i g¢venceler geti
| ital profiller, davranéksal tahminler ve algor
u nmamaktadeér . Ve bu hukuk.i bonKIeImur?n@mlieceIaI
I |l aréendan birini olukturacajé -ok a-é&kt

0 oo X+

J
[ u
an

[p]]

r.

et hakké tari hsel gel i Ki mi boyunca bir-o
r dejiKim yakamaméckt éer . YapaepjEzbkOdavsha
rini, i kkilerini, duygul aréené ve karar
a mahremiyet, yalnéez¥Xapay z41dHWd @ kt ehkarkdkléo joil la
kapsaméné k°kl ¢ bi-imde dejiktirmicktir.
ve ki kisel verilerinin korunmaséna daya
t mekt e, davranéxklaréené tahmin etmekte
il mektedir. Bu nedenl e mahremiyet hakkEé
-ékméexkteéer.
¢ al ekan lemk e mah son
sorunl ar éné t ek b a
algoritmalar tarafé
kamayacak bi-imde ge
mi

o ®

e
n
u u-,umaviukukemun kpapay zek©®© -
Keéna a €l ayamadej éder . Hu k u
an | turul an -ékar émsal b
K | i dir.
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Bxx
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Bu -er-evede mahre yet hakkeéenén g e lylehrlkighireyiny al né
d¢kensel bajémséezl éjené, karar ol ukturma s¢re-1 e
g¢emee altéena alan yeni bir insan haklarée yakl ak
mahremiyeting e r a enla c € yle bblikté ignsanén °zgg¢r d¢kenebi |l me ve

kapasitesini korumakt éer .

Z
r

e

t; bliirfeiyniin, dziijhiitnasle Ik ibksit ¢ nl ¢7 ¢ n¢, bili ks

apsaml & bi rolidnusjabnn khaakkukné ntae nde®l n ¢gk°nreekvtie, t e
an fakupgedekrkmk&l erin insankendiugakKkafmegerb
é edel ememesi ni sajl ayacdadrabuyakta daa hak ulk { v gk,
e bireyin mahremiyetini kaybet mesinin 0
e kadarl igrkd rergeezn Wwd rs gdrighk t al gzetim dg¢
] insan haklaré hukukunuinngaeame&n QQ2gewnviir.
I daki ©°zerklijini de koruyabil mek ol ac:
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Dijital Ekosistemde GCagdas Bestecilik: Dijital Tuketim Kulturinin
Estetik Yansimalari Uzerine Bir Inceleme
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Bu ¢alisma, dijital ekosistemin ¢agdas bestecilik pratigi tizerindeki estetik etkilerini platformlasma, dikkat ekonomisi
ve dijital tiiketim kiiltiirii ekseninde incelemektedir. Arastirmanin amaci, ¢evrimici miizik platformlarmin iiretim,
dolasim ve dinleme pratiklerinde meydana getirdigi doniisiimlerin ¢agdas bestecilik anlayisina nasil yansidigin
ortaya koymaktir. Nitel arastirma yonteminin benimsendigi ¢alismada, giincel literatiir temelinde kavramsal bir
cerceve olusturulmus, ardindan dijital ekosisteme farkl estetik yaklasimlar gelistiren Rebecca Saunders, Michel van
der Aa ve Max Richter’in bestecilik pratikleri 6rnek olay incelemesi yontemiyle degerlendirilmistir. Bulgular, dijital
platformlarin algoritmik isleyisi, optimizasyon mantigi ve playlist odakli tiiketim kiiltiirtiniin kompozisyon siire¢lerini
etkiledigini; buna karsin ¢cagdas bestecilerin bu kosullara direnis, entegrasyon ve adaptasyon ekseninde farkl yaratic
stratejiler gelistirdigini gostermektedir. Sonu¢ olarak ¢alisma, dijitallesmenin ¢agdas bestecilik pratigini tek yonlii
bi¢imde belirleyen bir siire¢ olmadigini, teknik optimizasyon ile sanatsal 6zerklik arasinda yeni estetik olanaklar ve
tiretim modelleri doguran ¢ok katmanli bir déniisiim alani olusturdugunu ortaya koymaktadir.

Anahtar Kelimeler:Dijital ekosistem, ¢cagdas bestecilik, platformlasma, dikkat ekonomisi, playlist estetigi.

Contemporary Composing in the Digital Ecosystem: An Examination of the Aesthetic Reflections Of Digital
Consumption Culture

ABSTRACT

This study examines the aesthetic impact of the digital ecosystem on contemporary compositional practice through
the concepts of platformization, the attention economy, and digital consumption culture. The aim is to reveal how
transformations in music production, circulation, and listening practices driven by digital platforms have reshaped
contemporary composition. Employing a qualitative research design, the study first establishes a conceptual
framework through an extensive review of current literature and then analyzes the compositional practices of Rebecca
Saunders, Michel van der Aa, and Max Richter as case studies representing distinct aesthetic responses to the digital
environment. The findings indicate that algorithmic recommendation systems, optimization strategies, and playlist-
oriented listening cultures increasingly influence compositional processes. Nevertheless, contemporary composers
respond to these conditions through diverse artistic strategies characterized by resistance, integration, and
adaptation. The study concludes that digitalization should not be understood as a deterministic force that constrains
artistic creativity; rather, it constitutes a multilayered environment in which technical optimization and artistic
autonomy continuously interact, giving rise to new aesthetic possibilities and compositional approaches.

Keywords:Digital ecosystem, contemporary composition, platformization, attention economy, playlist aesthetics.

1. GKRKK

Dijital ekosi st em, géenegmgzde -evrimi-i akecxk hi z
teknol ojileri araceéelejeéeyla m¢gzikal créenlberin ¢ref
yeniden «kekill endi ] ietmdktadirrmaéleérka bk a k aylaapré yve Bldiaakdagl a
yapésé, yalnézca teknik veri aktaréméeneée dejil, a\
vasétaséyla kullanécée deneyiminin yenidigemsikur gul
etmektediftf Yel ma kakal ar .ve kakalar, 2024:67)

Dinleyiciye erikim pratiklerinde yapésal bir d°ng

dijital platformlar,m¢, z i J i anl ék t¢keti | en (Solistioyuwomorvd., 2GR&4K é na

Bunoktadgp | at f or ml ar, sadece teknik birg?nidaneéit €imcime
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d¢zenleemeteedii al goritmal aréyla m¢gzijin hem duyul
tercihleribelire y en kur ucu bi r efolalave Echaae 2085°4BA4376)M¢ Kt ¢

Gel eneksel me¢zi k ¢ tim ve dajétemigggrtea-ll epliantdfeo
yaygénl akmaseé, bes | eme pratiijini yr &lplgaEitmik a t e k
verimlilik ve y°nl diriciyenitebik @eégzenl &malraryiéy
(Morris, 2020:3) Gel enek s el anal og kayet d°neminden, di ji
altyapéseée ve Canceérliejalyd ar ivtemal atreémed rl i ol arak yeni
dojru yapeéesal bir d°n¢gkegm yakanmék VveglelBuernde® n ¢ K ¢ n
Fleury, 2025:1) Bu s¢re-te m¢gzi k, salt esftoertmlka rbéinr kdoeknuelyl
gésceyle bi-imenen ve di kkat ekonomi sinin talepl

cretim al an éKibea,2026:263)ge |l mi Kt i r

Bu -al @ékma, s°z konusu dijital ekosm ste mitg Kk etsit
paradigmal aréndaki d°n¢kemeg gz °n¢gne al ar ak, pl
t emel kavramlar éeékéjénda teoriak elkimnzZemimgé¢ eatku pt r
s°z konusu dij ikt aflarekkl oés iesstteemel ky °t naevl ERelbbeeca Sasndersg i | ey
Mi hel van der Aa ve Max Richterodédin eserleri, b e
Byl elikle pop¢ler megzik endegstrsusbj daersnandah mg |
°zerklik ve estetik iddialaré ekseninde yeniden ¢

DKJKTAL T!KETKM K!LT!R! N/ N ESTETKK BKLEKENLERH

it al teketim kel ter g, me¢zijin fiziksel bir ne
rinden s¢rekl i ol arak analiz edil en, séral ana
etim model i(Sukstioguwonavd.n2826:48R8d €és ¢ re-te dinleyicinin
an algoritmik ©kneekriil |seinsdtiemllenreik ttegr adfi énnl deayn c i |,

al kerekl éeje -tekmal ki i karkkakék Ekaosgno bir konu
isell ektirme manteé] éneéen °(freeman yd., 2022:8).iBrul isj¢rye -e

nezca dajéetém kanall aréne dejil, me¢zijin tem
LKt ¢rmgk; bestecilik pratikler:i de algoritmik
i ml e n(deGuarnverfleyry2025:4242). Bu b°l ¢mde, -ajdak besteci
me | dijital di nami kIl er el e aléeneérken, Aeret ker

ul muktur .
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(Morris, 2020:14).

Thoma s H. Davenport ve John C. Beckdin ©°zellikle i

°]l -ekte p clerlexktirdiji; biliksel psi kol oj i den

bul an ndi at e kveBeokndOsli)qg ((pDhdwemportakéré boll uju
S d

0
k
ge a [

i kkatini yonet meyi h e lbsteciyi dimeyiqindhy v € | d
aniyeler i-inde yakal amaya zarisdgyan b
Bu dinami k, m¢zijin karmakék yapeéesal
utdnatlya® taanmamilmyeadi |l ebilir ve duygusal a-
- @ k ma sré&Nogis val.e202 A 64Muhkimdrkve BadhePedersen, 2024:53). Bu

me¢ zi Kk di nl eme deneyi mi, ki kKisellexktiri
rilerek, bireylerin asl énda Llyielniiy ogrinbu K
na d¢i¢kmesine neden ol maktadeéer (Altunt ak,
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ist Estetiji ve Ses Deneyimine Ge-iKk

alb¢egm odakl é dinleme k¢gltegreéegnegn yerior

a etaki nulyikjue, (sopdoark Ivabn.m) ekl i k egKiberg, i K1 ev

ne¢Ky¢m, me¢zijiyap@&maks @na rbkieak apel éapredta ka k a n
53.
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eyimi 0 veya atmosfere indirgemeklahnak yermé, pnuece d
a par-al é& bir «ke(kHelsdmeo nddehnael ygihm!| e2n®e2klt: eld3i)r.| eBru s ¢
¢
t

C

Cc
o
>
-~

KO (contextual turn) ol arak adlandérél an str
sel do&wd raa kykeant gelk@momi sinin sénérl aré dahil
a - nflkibeny,a2025:26566). Kj u s , Ki bergéin bulgul agiina at
formlar én sundufj u ruh hal i tabanl é pl ayl i st
kl ikl erini s¢rekl i ol arak m¢zakere etmek zol

5 ST T o o

ON —O0 X °@ ®

Q(DQJ__'J > S
- —+

=

yandan, me¢ z
©nl arén sund
jital -al ma |

|l atformlarén homojenl exktirici et kisine karkeéen,
i zi ksel mek©nl arda ov arlyaj eknogyChanpersh Q@&:304).| Ahcak i n i
i
i
i

i ktekdientyemkniesenideyenandaisesbu
uju diren- I miE©Omlooar €Ehlaanbleir s, i ktae |
istelerine kéyasla -ok daljtsd - exki

(D!_.‘
~

jitall ekmenin canl éetnk¢zsiik, eckaonsliés tpeenrif o¢rzmearnisnédne k-
mgel eyen fideneyim ekonomisi o ile bol i -eri kil

rmesine neden ol makt ald5e)r. (D hnal negy ivcei | Neerg ukkerig e2nCe2 1
neyi dinleyecekl erine dair motivasyonl ar e, di
l gor it mi k tlae rif fe ndame (I8dornili ne n mek Gadidi ni , 2019: 1)
zerk bir yapeéet as iordeak | calnmd katna ni z-od kemékki;r dijitall e
ar-alanmék bir fAses deneyi(@hang vedkgas, 20R1:4);Burat i | me
aj men Chamber $§do&@mksbeahsemekOni ar daki -exki tlilik
omojenl ekmeye karkeée alternatif (Gamberk 20R3:304).al ané

coy <@ wa~™"T a3z K
(0]

N 5 T

. 3. Atl ama Davranéké ve Tekni k Dayat mal ar

Dijital t¢eketimin en somut estetiDi nyagséemaeei fia
%250iinri npar -ayé il k 5 saniyede, %XDmpoizn syseaeli |
radi kal dejikikliklere yol a- méektér (Saygeéen, 202
kaydedip telif ©°demesi égernelalze K3t0i rseabniilynee kd iin-lienn r
(Takbakeée Bu2&a3ab6g) bestecil eri tem vurucu fi kirl e
(frontloading) st r at ej i si ni beni mSiemeye, z2025ma&slaadéemBenz
dinleyiciyi ilk saniyelerde yakalamaa mac éyl a eserin merkezindeki mel o
unsur u, uzun girik b°l ¢gmleri feda ediBudururedn, doj r |
tari hsel s¢re-te gel keisml gnastéeamraevempzeisk alci yapeélnanr
eserl erini daha paramatei k t@e&lriakiamdeary ay @dkreden bi r
ol duju g°r¢l mektedir. Ayreéca, dinleyiciliensin par

o i k pratijini Zzaman i -indeki dr amati k ak

I én optimizasyonuna( Slay@adre, b202ap@&)y.a B ntl

i esteti k besgtabalrgheng amat a k adoii iplaggyeil diknim -fié
ej il imini asgar.i d¢zeye indirmeye -al ekanmedehéezl é
o | ma k(Kilzed),£2025:265).

2.4. Sistemsel Rasyonalite ve Optimizasyon

5 9 7
- —
D

Dijital ekos i st emde yar ateéceéel ek, yerini i K| eBvws ed ¢ zbeinrd eo
bakar é, eserin i - sel sanat sal derinlijinden Ziye
(recommendabl e) ol duju viel mexkiatlliasmy écrrdanivaré |l eb
sergiledijiyle ©°]l-¢l mektedir. Mor ri s veserlean k adaKk
Averilexktiril mik i -eriko (datafied content) ol a
beklmt i | eri ne cevap verecek kKekilde d¢gzenlMomeye (o0
vd., 2021:162163,170).

Bu optimizasyon mantéj é, me¢zi k olukturma s¢recior
i stasyonl ar e v el ahbeten,( MaxdVSE Dorijpowv gD a gi b cretim pl
bakl amaktader . Yngvar Kjusbdédun -alékmasénda det ay
artek sadece ar a- satmakl a kal mayép, ekgsistémide end ¢ ¢
bakarel é ol mak i -in nel erin gerektijini teknil
Apl at f or ml &g, 2026mM@6R)t Ba dusithgstecileri eserlerini sadece bir sanat nesnesi olarak
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nternai |onall _Clleznjdl;czoz(zsearc ongress gp{!‘(
[ I bir yazél emegekeekfedi tmeyeghbhized¢iRgoni k i
| exi mi 6 ol ar ak KMorrig 20ROalnaya zor |l amaktader
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PN
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rateji k d°n¢gkem, Spotifyobdén AKekfet Moduodo gi
I ni somufkdl eke eirkmakt aldédensendin 2024 tarihli
k sahipleri algoritmik ©°nerilerde ©°ncelik
réeneén bel irli bir yézdesi nde ntediv. aBa gleumme vy i (
[
[
[

=]

t
[

a
a
mi zasyon mantéj énén yalnézca estetik bir for
roi czerinden algoritmik g°re¢negrl ¢k satéen al
Jini g°st &kl melt,edikral B%ylédlen bakar ésé, beste
ik Avazge-ikKleri o ne kadar ver i(Jansan, 2024: 12t t i j i )
- bkear ggkr,eti m ya
énda dayatt
[

=N " DO T< XW TOo
QO dODTDT Y DDC :

=5 X+ —~x

| émbanéhnrebmrdgeetplrat fj or ntl eakr néii
] ekonomik fedakarl ekl ar , S
sinde kekill r ¢ r (®onisnd., BOR1:162068,17@). b e r a k
zZi k ¢retimin rudan ekonomi k bir kar K

bestecil eri (;zerlnde de dolayl é bir hegel
da yeni bir uzlakma veya diren- alané yar at

S

d
h

I

[

i

[

n

u
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o
|_>U

I
Vv
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[
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197006l erden bu yana kapitalizmin ve finansal g¢c
unsurl arénén sanat m¢ziJi kompozi syonuna entegr a:¢
sistematik olarak ihlal etmekte ve devlet destkkli r u ms a | fonl ama yapésénén y.
rakmas éna (Ritohey, 20178ba klt9a)d. e rEr i ¢ Drott i se, dijital
| amda bir Afesero (wor k) ol makt an -ékaredp, Ve
ne¢ kKt ¢ordye [Deott,202&1a1¢)Bmubaj | amda, -ajdak besteci i zZe
erin sanatsal b¢egtenl ¢f énden-veairyadanet@aman adi juiytu
al ma i stesi i K| ekt aVWed§, i2023:2372281247Pd € a y &ksuda wll ana s
zijinde rasyonalite, pop¢ler megzi kt eki gi bi do
zijin bir ii -eri kd olarak platform ekonomi sin
kraaletr .

3. ALGORKT MKK RASYONALKTEYE KARK I SANATSAL
ENTEGRASYON VE ADAPTASYON

Di
0z
st

oS M

'BBDICDD.QJO'
L))

@ -

pl atformlarén dayattéjée sistemsel rasyao
i ni tekni k bir -eanaveal ari bundabkpygpaddr
| erBuyed drd-trane kd keasirst emin kurumsal ve ek
iteo, kompozi syonel d¢zl emde kendi ni fi
iec(éeat’llama Ildkeavr anekl ar e, t el i f Bésteddriaa, € v b.
ara-lare ya yaratéceée s¢reci geni kKl et en
par-alanmék t¢keti m nmoad ed ti 8nek t kkadrnkués ue sstaent
r sadece teknik bir kabullenik dejil, ayneé
Jini ve °zg¢lBu]BYIl gmee éi koe luenanedercAea s léalre r
p&d ati kl er i, di ji al ekosistemin teknik keés
in farkl é& tezah¢grl erini t emsi | et mektedir.
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Saunders: Sessizlijin ve Téneésal Der

eki k Krall ék dojumlu olan ve kariyerini be¢y e
m¢zi k ejitimine kemanla bakl améck; Edi nburgh | niwv
M¢zi k Y¢ksekokulubdnda Wol fglmhdga RNihgne | d@dhtkao rsnoenérdaa
ej i ti mi al mexkteéer . Kariyer. boyunca Ernst von Si e
GEMA gi bi prestijli °d¢ll ere |l ayek g°r¢len beste
St aat skampleé Hielddrre ytee c i ol arak g°rev yapméexkteéer. D
gi bi -ajdak sanat m¢gzijinin °nemli mer kezl erinde
yana Hannover M¢zi k, Tiyatro ve Medyaolfgkalkkaka
kariyerini s¢rdegrmektedir.
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Bir |l
i

Saunder sodoén bestecilik ank wryrexléén é m¢ zaiyke r k u teudli ari &
enstr¢é¢sgmanl ar én kull anémé, sessizI|l ik, k &€sa me¢ z i
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(spatialisation). Eserl erinde mek©n ve sessizlik
Chroma, Stasis ve Yes gib i yapétlarénda m¢zisyenlerin perfor ma
meko©n i-indeki hareketl eri i Kitsel al getlgsses bi - i m
romaneénda @rimeos,i ndaesnhean Wal t z i | e gmifikterstilasyolndideoutitea s € o |
i nsan sesinin metinden baj] éms é Albesares Xim ve Tiha Mottla | bir
gi bi vokal/enstr¢mantal yapétlar, Saundersbéeén ses
besteciikanl ayékéné en belirgin bi -i mde yan-€enttean es
Pompidou, 2020).

3.1.1. Sessizlik ve Ses Doygunluju: Téneéesal Mal z ¢

=]

esséeénk pratiji, dijital platformlareéen dayat
ar ke ucu ol an sessizlifiJi ve ses doygunl uju
birbirini yole éedea@staér dighloar, nddjiirlb,i rawni t a
rs czijinde sessizlik, sesin {&pagal oi £€hetb
33) . Bu kullaném Beckettodin reamrdan sesisnlzén
d¢zlemd (bl anco plano) kurgusuna dayaneéer:
n ve konukan ©°znenin -°9z¢l mesinind nihai
ije geri (Gbnrz¢ad os LCraadidryg .2QPiBrBery & | akéml a ¢
onun i zini s¢rmeye ve Blanchotonun B
hazéerl andéjedo b{Gobmzryglaa Qarzigtaded@3
kesintisiz i-erik akékéna yapeésal bir

OT x QO
—
(o]
>
(o]
5

——c oo

RO PF —C N O—"NINIPRFOD
—~ Qo C T M
=]
o
QD

e mi

=~
=}

negati f bokl uk olarak iklev g°r¢rken,
uFurylldyz i | ekkel eri nde gl°uzylleamlseanel na n akno nst ¢rraeskt
klu ses blokl ar é, dinleyiciyi eserin fizi
; 23,25). Bu durum yapeésal olarak bir dAatl an
I mak ve dijital pl atformlareén atlama refl €
yakl akeém, ses doygunlujunu dinleyicinin ver.i dav

yerine, onu estetik bifireng stratejisi olarak kom ml and ér ér .

OO0 —0D XOOODKTOPC XD
c = —

NN OXXOVWYLODONCS —+—C

ON< O DR OVIIIINNXT— W
XOCXW W —ON<WC

S -

SessizIlijin ve ses doygunlujunun olukturduju bu
(timbrebased composition) anlayékeé i-inde b¢gteinlexier
bakka bir sese dothicxkmess §r ddii mbomp o z2mud ybram,nun b

2021: 20) . Ire AebStilbgdeEmi ne yaptéjéefamml dgzeyiemeéy € a may
grupl andér mal arén sg¢rekl i yeni den yapeélriamesylér él dé’
cretilen fdal gésal belirsizlikd (perceptual ambi g
ver dij i n(Abrag°2021.2R L r 34) . Dol ayeséeyla sessizlik ve
hesaplanabilir t ¢Skaeutnidne rnsoddéenl Iteérniénsea |k adrikrée ni Ki ni n
birincisi dinleyiciyi sesin yoklujuyla y¢zlexktir
i ki durumda da m¢gzijin y¢é¢gzeysel tegketimi yapésal
3.1. 2. Dijital S¢reksizlije Karké Mek©Onsal B¢t ¢nl
Saunder s, gel eneksel orkestrasyonun -o0ok ©°tesindc¢
enstr¢gman gi bi hareket etmesini i fade eden fkomp
me kh® al jestl erl e b¢tenbdk. | Oran edser I(driinndexd 2 6t:
perspektiflerden bakeéldéjénda dejiken ancak °zg¢n
¥ z e | Chroid, StasisveYesgi bi yapétl aréndaki icracé ve dinl e
me¢zijinin mek©nsal bajlamda derinlijini ortaya ko
akan birdiakkeeyideijnin fiziksel o0daay&r amayyacecaijba |l i
sesO0 b¢tenl ¢ ¢ ol duBunwageseerSiarundier sl i kmtegedijri. a
ol maktan -ékareéep, kendine °9zg¢ zamané ve mek©Oné
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3.2. Michel van der Aa: Dijt a | S¢re-lerin Kompozisyonel Bir Enst
Holl anda dojumlu besteci, y°netmen ve multimedya
Kraliyet Konservatuvaréednda ses kayet m¢hendi sl
ardéndan Dideri k Wagenaar, Gilius van Bergeijk v
sonra New York Film Academyéde film y°netmenliiji,
yonet menl ifji czerine eanat mamal ayakemndd sgel i nt ier mii
Besteci Bursu (2005) , Paul Hi ndemith ¥d¢gl¢g (2006
Mauricio Kagel ¥d¢l¢ (2013) ve Holl andadonén devl e
|l ayeld eg®rvian der Aa, Concertgebouw Orkestraseéebneé
Bestecinin eserleri d¢nyanén °nde gelen orkestra
olarak seslendirilmektedir.

Van der Aabdnénémeatye€cil ieldianl &yedkénmnkl eri; me¢ ziJi
sanal ger-eklik ve tiyatro ile b¢tenlexktiren dis
ses d¢gnyaseé, go°rsel anl até awapésahereiemadeebini kkeeal
yapéténda video tasar émeéneé, film y°netmenlijini,
kat manl & bir a nfter Ltif&€ The Babdk bf Disquiet, Burken Garderm, Blank Out, Eight,

Upload, The Book of Water ve From Dustg i b i mul ti medya yapétlarénén yar
fil m Odheoeyofd&lenes, van der Aadnén m¢gzik, sinema ve di

anl atém aracéna d°n¢gkth@&r em %%zddm gh es tha ¢cii Imdlke amlnas
al maktadéer (Boosey & Hawkes, 2026).

3.2.1. Akustik ve Dijitalin Mecralar Araseé B¢t égnl
Van derbefsabercén i k pratiji, sahne ¢(retim s¢grecini |
Si kauplmdonper asénén Hollanda Ul usal Operabddaki pr
dev ekran, hareket yakalrama als&maraa & gwaa i zaenled i d at
s¢grecini be(SllgaualzzmIkl)ederarlton Roderi ck Wil liam
Kurulumuna yansétélarak bir sanal avatara d°ng¢kKt ¢
kontastl ara kadar Asénama ve -¢r¢gtmeodo (t€kdui ng ar

2022:61,69).Sakne yonetmeninin besteciyle ozdeslestigi bu yapida bariton Williams, van der Aa’nin
bedensel uzantisi olarak kendini onun sanatsal vizyonu igin bir avatar olarak konumlandirir, besteci ise
vizyonunu bedenlerde ve stiidyo materyallerinde depolar ( Si kau, 2022:73). Bu | abol
salt temsilin dejil cretimin mek®©né haline getir:i

Swi ftdin mecralar armaabBigineegmedibl)ppedfbsimaosl
varsayeéel an al eml ama stratejilerini probl emati ze
Zi

k ompo syon s¢recine ( dwmitp019:38,1112)n\gn dgerAa keedsittegiyled a h i |

me¢zi k ve videonun exkxzamanl e g e‘Udsisen pensipehtilerin oguiui v e r et
(play of changing perspectives) i - i nde uz(aSwmafsté n é2 0sla9:Il1a0r) . Prati kte
bir y°net mene viegtigmdk |ymer-ierkemesbhendt eci ve film vy

sahne ve m¢zi k ekzamanl & tek Dbir Sy edrakbuyaepilar, ol ar a
izleyicinin yapiti edilgen tiiketim yerine etkin karar verme siiregleriyle deneyimledigi bir sanat yapiti olarak

kavramsal diizlemde kesisir; izleyicinin yapitla iliskisi, yapitin salt ne hakkinda oldugu sorusundan ¢ikip

onu nasil deneyimledigine iligkin bir siirece doniistir (Swift, 2019:5).

Bu biitiinlesme siirecinde immersive teknolojiler (VR, 3rd-order Ambisonics kayitlary) ve etkilesimli konser
programlart yeni estetik paradigmalar acarak operatik iiretim ve kayit dinamiklerini karsuikl olarak
yeniden cergeveler. Bu egilim, van der Aa’min miiziginde, teknolojinin gosteri elemant (show element)
olarak degil dramatik yapmin hayati parcasi (vital part) olarak tasarlanmasiyla somutlasir (Gasselseder
ve Kallionpdd, 2019:409-411). MIDI dosyalarinin orkestral tinilar: taklit edip eslik¢iyi gereksiz kilmasiyla
birlikte teknolojik ses-mekdn stratejisi, kaynak ayriminm ¢éziip sahne-miizik simirlarim bulaniklagtirir, ses
sagdan ve onden degil, kaynaklarindan ayrilarak surround hoparlorler araciligiyla her yerden yiikselir
(Sikau, 2022:75-76). Byl el i kl e di j it al ekloasinisé emekhknplaoj-ial ayg
birlexktirici ve derinlexktirici bir g¢- ol arak yet
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3.2.2.-MBtra| ®tarak Opera ve Mecra G°r¢gnerl o7 6

Van derBlask®détG 8015/ 16 )meycarpaét(éhy pcesrtmedi acy) Kkur ameéné
strateji ol arak kull anér. Van Treeckdin analizi
bil ekxenlerinden olukan =-oklu ortamlé bir ichamb
varl ejéeyla temsil edilirkeghkhl egr8Pkt&khnakopepr siyylke
cretilmik film mal zemesi az2r0a2c3e:196,j1edy)l .a B ue-messiad y ae dai t
il e kurulan temsi/l yapésénén °n kokuludur ; ekran
yerihe g°r¢ne¢gr kélarak izleyicinin teknolojik inka
yapésée, travma ve beden hafézasénén dijital/ canl ¢

Havelkovda'min tist-mecra (hypermedium) Kkuram: c¢ergevesinde bu yaklasim, sahnedeki “deneyim

noktasim” (point of experience) goriiniir kilar;, medyanmn opakligi inkdar eden seffaflik (immediacy) yerine,

coklu temsil edimlerinin goriiniir kilindigi bir yapt olarak islev goriir ( Ha v e,l 2019:2,87).Bu

yapilandirma, anlam iiretimini, izleyicinin algilama bicimlerini ve algilanan seyin bedensel/fizyolojik
duyarliligimi kékten degistirir. Van Treeck’in Blank Out analizinde sahneye tasinan tist-mecra, Bolter ve

Grusin'in tanumiyla “¢oklu temsil edimlerini kabul eden ve onlari goriiniir kilan” bir estetik strateji olarak
k o numl gwddé Ha8sé beé stratejiyi anlam yogunlugunu artiran ve etki potansiyelini ortaya ¢ikaran

bir unsur olarak islevsellestirir (van Treeck, 2023:9,11,28).

VanderAa 0 bptoadpr ova s¢recinde besteci, sanal avatara
estetik vizyonu °nceliklendirir (Sikau, 2022:69)
prod¢gksiyon mant €] € korkaatynaa rkloéy ayra p éByelsa eicz | ebyui c-ioy i
deneyimin par-asé olarak konumlandéreéer ; pl atform
nesnelere do°n¢kt¢egrerek teknol ojinin ianrkéa ysarreaet-dre.l

3. 3. Max Richter: Pl aylist Estetiji ve Kkl evsel r

Al manya dojumlu BritanRathtbebes{(e0bb6y)ye paydakskl M
me¢ ziJi bir arndiyna mgétiistenyagobakemeyl a wul usl araras
i niversitesi ve Londr a Kraliyet M¢zi k Akademi si
LucianoBer i o il e - al ékmal aréneée rde¢gr megkt ér . Kariye
Circusodun kurucu ¢yeleri arasé da yer alan Richt
i -in besteledii]i eserkenllakgmérit er bi Wadneael &g iGcie g
Martin Scorsese ve Ari Fol man gi bi koreograf ve
ge°rsel sanat-é& Yulia Mahr il e kurduju Studio Ri
sgde¢er mektedir. Eser i géenegmegzde degnyanén ©°nde

Il er
sanatl aré kurumlarénda d¢gzenl i ol arak seslendiri/l
k

Richteréin bestecild:i anl ayékéneén ayeésesler¢crarc i © z ¢
dayal é yapélar ve sinemdtniiknmadnlsat émlkd alxégtmendleakt iEr
yape, zengin armoni k dokular ve tekrar il kesine
zaman insan |lbgddejiuykwamachojaa ve kolektif hafeéeza
dijital m¢zi k platformlarénda ¢- milyar bThe aj éneé
Blue Notebooks, Memoryhouse, Voices, In A Landscape ile Ant oni o Vivaldioénin vy
y 0 r u mIReainpoged Vivaldi - The Four Seasons g i b i al bgmlerinin yané seéi
araseéndaki et kil ekSleegpvei boaelpeyernk pgl onpnacjueyiél éna
odaklanargleep Circlegi bi - al eékmal ar é&, -ajdak klasik m¢zi k i
i -erisinde birlektiren bestecilik yaklakéméneée en

(Deutsche Grammophon, 2026).
3.3.1. B e énlPlaykist @pumizasyonumal Ses Deneyimi Olarak Kompozisyon

Ri ¢ h tMemodytiouse a |l b ¢ my¢ , kl asi k, mi ni mal i st ve el ektrol
har manl ayarak ki ki sel haf ez é@ValkoaaddorRibaderseirag2dIBd); buo mp o z i

yapeé, dijital -ajén hézéna karkeée politikThrteéedar
2019: 646) . S°z konusu y°nelimin k°kleri, De Munc
dayaneéer ; y¢ksekirhoobejr|rt||sm| kall adseijké nm¢,z sonrasénda t
temel de etkisiz oldujunu d¢kegnmegk ol an Richter,
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Bu bilin-1:i yal énl akma, ses mal Zemedgdieniy eynaldé&tné ldn
elektronik dokularla harmanlayanpest ni mal i st st r(RetManck, 3024:31,3)t i k| emi Kt
S°z konusu stratejinin eoMweimduitnit i2c0alr2id d°er nneijnii,maM i
yeniden yorumlayafecomposedp r oj esi di r ; -al exma kl asiJi m¢zel e
Ayeni den kurgul amao ve fifyeni den bajl amlandér mao
g¢n¢m¢z¢n Ases deneyi mi 0 (IZergihaevd Alemeeva,RO216@;, De/Munck,d e n i
2024: 21, 1) . Bu n o Kérssradimg (VWaaljtéenré kB edni jkaknaitn)o iknavr ameéy
devreye glrer ve dinleyici aktif yorumlayéce kon
(DeMunck 2024:32,34). Deutsche Grammophon gibi pl ak
dinleyicileri konser salonl aréna -ekmesi i se bu

optimizasyonuo penceresilmidrenstratkei] iey®el Mufdk,ick t kK

2024:31,32)Memoryhoused un ki ki s el hafézaséndan Vivaldi énin K
-aja uyar-hmiamimex!| ipotstises deneyimia estetijinin en
3.3.2. Dijital Ekosistemde Za mans al Sabotaj: Yavak Tg¢ketilebili
Richteréin dijital ekosi st emeSleeppr ojaas ikyall e sammu tsl;

dinleyicinin uyku sérasénda deneyi(bel Mumle224:3amacéy
33). Ayten Tartici, Richter’in kendi ifadelerini aktararak Sleep’i “bilgi otoyoluna kurulmus bir yol engeli”

(roadblock on the information super highway) olarak tammladigini ve yapitin 21. yiizyilin dikkat

somiirtistine dayali yagam kalitesine karsi bilingli bir sanatsal elestiri iglevi gordiigiinii vurgular ( Tar t € c
2019646)Eser , dijital platformlarén talep ettiji h
kl asi k m¢gzi k repert umnanali@§n édn ry &mé xa&ll ekr iod iame kp dg
(sl ow consumabl(eeDe mdwdred k, 02 X4 w2 ,r32; Tartecé, 20

e
é

Bu yapét, me¢ ziJi salt estetik bir bejeni nesnesi
Aii KI evesred- obial ar ak k o Bleepdli a nkduerrgéurl; ar Riemh theirr n°rob
uykunun farkl é evrelerindeki beyin dalgalaréné 1
hedefl emik, b°ylece kompozisdbnbeayodal®aMuad,d& & meé
2024:27,33)Anwen Cr atd New Yokendnd a k i gezlemiyle ifade &ettd]i
geli kmel eri ka-érdéejénéz endikesi duymadan girip
di kkaejitinddyums an ma(ReMunck, P024t38)s ar | anmékt ér
Richter, bu devasa yapeéetla platformlarén fAatl amab?o
yavakl at ér . Dinleyiciye eserin i -1i ndeeekspl&kamserdn bi r
dayatteéejeée aktif di kkat zorunlulujunu estetik bir
sabréné zorl amaktan ustaca ka-éneér. Eser canleé o
bel ¢ml eri ndemb eusztaiksl ia(kimaan Eseemeé kBtu Oblad Sleegnbd)& a pi t al i st
karkéteé bir misyonla bu hézén sunduju t¢ketim mo
riskleri azaltarak i(lTearetné cprar aRiGlkds:. a6 4 64 i6jr5io9tyaalp € ol lé
sunduju g°r¢negrl ¢k alanéendan feragat et mek yerine
sajlayan yavak t¢¢ket(iTlaebielcier 2 0ORuAokiabab Bakel@ite Bloeib & @ & r

projesinde gozlemlenen “direnis”, platform rasyonalitesini dogrudan reddetmekten ziyade;, o
rasyonalitenin dagimik dikkate olan egilimini ve uzun siireli diisiik uyaranl icerik ihtiyacini karsilayan
m¢, z a kakatlicibrit bir stratejiye isareteder ( Tar t € c &, 2019: 646, 659, 669) .

4. SONUC¢

Dijital ekosistemin m¢gzi kal sretim ¢gzerindeki et |
ol maséyla a-éklanabilecek tekni k eme bdie-jiimlieniinni®
d°n¢kt ¢ren kapsamlé bir estetik yeniden yapélanm
Ve optimizasyon mant €] é gi bi di nami kl er me¢zi]
kompozisyonun bil-isnsmeér Ivaer éknaév rdaansyaeni den t anéml a
rasyonalite, dijital pl atformlaréen ekonomi k ve Kk
algoritmik rasyonalite, bu -er-evenin nkalampozi sy
davranéxe, °nerverail gayummal aj @, vmetkeekf edil ebi | i
et mektedir B°yl ece besteci, yalnezca ses °rgge¢tl
tekni k beklentdeege &auamagwyda-slteekhi bir °zne hal.l
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Bu d°n¢gkegm, sanatsal ©°zerklik kavraméné da yenide
pratiji, artéek dek d¢nyadan bajémséz estwomkk bir
s¢rdegreglebilirlik ve dijital dolakéem ajlaréyl a ki
birlikte bu durum, yaratécel ején ortadan kal kté
bestecil eri aynétaekdakhemnpEpEhar mhamésajl amay a
estetik yollarla sorgul amaya.By® mseilrteent ey ebreis tiefcad &
araséndaki gel eneksel il kKki de d° n gtadary kalkmakk ur u ms
yerine, al goritmik g°r¢n¢rI¢k ve platform ekono
tanémlanmékt ér . B°yl ece besteci, bir yandan sana
pl atformlaréen ypéeri upumbehdpu ¢t ak e mi niDod arydesremd k
-ajdak bestecilik pratiiji, sistemsel rasyonal it
d¢zeylerde ger-ekleken destenateji bertegiraspon! vet a
cretim alané olarak dejerlendirilebilir.

Bu -alékmada incelenen ¢(- besteci, s®%z konusu st
°rnekl erini ortaya koymakttaédneers.al Reyboejcucnal u¥a uvned eme
czerine kurduju estetik anlayeéexkéyla dijital pl at f
bir esteti k direnik geliktirmektedir. M¢ziJinde
yape | andér an et kin bir kompozisyon unsur u; yojun
refleksinden wuzakl| aktéran estetik bir odakl anma
d°nge¢seéenegn °tesinde, kendi nte¢g gl kiarmasnia&n arte  mee K e
konuml andér maktadér

Mi chel van der Aa ise dijital teknolojileri komp
asl i bil ekenl eri ol arak ele al maktadEojilFedimni efr
b¢tenlektiren yakl akéme, dijital ara-larén sanat
sahip oldujunu g°stmearektedi ayérwaeVéeéi meer gkar ar
teknol oj i, gtyapmezol makt aan -ékar ak estetik anl
d°n¢kmektedir . Bu y°n¢yle van der Aadénén pratiiji,
°czerklikle -el i kmek zorunda olmadé]enee,olanahksine
sajlayabil ecejini ortaya koymaktadeér

Max Richter ise dijital ekosistemin ikleyikini r
model i gel i ktirmektedir. Pl ayli st estetifji- i K| €
mi ni malist diliyle yeniSleceppryprsmhayandi Rkaht @k 0nd2
zamans al bir sabot aj ger-eklexktirirken, aynée zan
talepleriyle dee | ekt i r el bi vranthy bmi it | ibk ki syiakk akém beni mse
algoritmik rasyonaliteyi dojrudan reddeden bir Kke:
-al éekan estetik bir yeniden konumlandérma °rnej.i
Bu ¢ - yakl axjéenr lbeinrdliirkitledi @§ i nde, dijital ekosi st
besteciliji tek tip bir ¢retim modeline indirgeme
davranékeé, ©°neri algoritmal argopel @eptmend izlkasyromt imn
karkél ekl ar bulsa da -ajdak sanat m¢zijinde ayneé
esteti k °zerklik ile ddqngealargd’yue&mlgarrhezkkabas'eed
stratejlerg@ | i kKt i rmesine zemin hazérl amaktadér. ¢taj dack
dijital platformlarén homojenlextirici etkisine k
kel maktadér .

Sonu- ol arak -ajdlaki beaepticinl z&ksyyomatilé, samat sal
kat manl é& bir m¢zakere alanéna dP°n¢égKmegkt ¢r . Dijit
sistemlere b¢tengyle teslim ol mak ya dm owmddaujéu b
teknik ve estetik i mkO©nlaré yaratécé bi-imde yen|
der Aadbnén teknolojiyi yaratéecé bir enstr(;mana

mant éj énée d°n¢kt,eren] charapbedt esdirlaitjeijn sdi jital -
etmektedir. Bu nedenle dijitallexkxme, bestecilik
yeni yaratéecé sorumlulukl ar gel ilendiilmeldir.j i tari hsel
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Aksa Tufani Operasyonu'nun Arap Siirindeki Yansimalari
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7 Ekim 2023 tarihinde baslayan Aksa Tufani Operasyonu ve ardindan Gazze'de yasanan biiyiik soykirim siireci,
yalnizca siyasi ve askert bir sarsinti yaratmakla kalmamus; ¢agdas Arap edebiyatini da derinden etkilemistir. Yasanan
devasa insani dram ve Filistin halkinin sergiledigi direnis, farkli cografyalardaki Arap sairlerini ortak bir edebi ve
vicdani zeminde bulusturmugstur. Bu ¢alismanin amaci, soz konusu tarihi doniim noktasinin ¢agdas Arap siirindeki
yansimalarini, bicimsel ozellikler, ortak imge ve semboller ile tematik soylem diizlemleri iizerinden ortaya koymaktir.

Arastirma kapsaminda, Urdiin, Irak, Yemen ve Suriye gibi farkli Arap iilkelerinde kaleme alinan ve ¢ogunlukla
“Tifdanu'l-Aksa” ortak bashigini tasiyan kasideler 6rneklem olarak incelenmistir. Incelenen metinlerde, katliamlara
duyulan act ve dfkenin yami sira kéklii bir sembolik dagarcigin devrede oldugu gériilmektedir. Bu baglamda, Israil
ordusunun kirilganligini betimlemek tizere Kur'an-i Kerim kékenli “ériimcek agi” benzetmesine bagvurulmus,
sahadaki direnisin giiciinii tasvir etmek amaciyla da “Ebabil kuslart” ve “Siccil taslart” gibi dini imgeler yogun
bicimde kullanilmistir.

Calismanin temel bulgularina gére; giintimiizde serbest siir formu daha yaygin olmasina ragmen sairler, yasanan
biiyiik act ve dfkeyi ifade edebilmek i¢in bilin¢li olarak geleneksel beyit yapisina ve aruz dlgiisiine yonelmislerdir.
Sairler, bu devasa trajediyi ancak klasik kasidenin o coskulu ve giir sesiyle tasiyabileceklerine inanmuslardir. Nitekim
bu kasidelerde, katliamlar karsisinda sessiz kalan Arap yéneticilerine sert elestiriler yoneltilmis, normalde yikimi
cagristiran “tufan’ kelimesi ise toplumun iizerindeki durgunlugu temizleyen bir umut seline doniistiiriilmiistiir. Sonug
olarak bu siirlerin, cografi sinirlart asarak modern donemin koklii direnis edebiyat: gelenegine giiclii ve yeni bir epik
halka ekledigi tespit edilmistir.

Anahtar Kelimeler: Cagdas Arap Siiri, Aksa Tufan, Filistin, Soykirim, Direnis Edebiyati, Kaside.

Reflections of Operation Al-Agsa Flood in Modern Arabic Poetry

ABSTRACT

The Operation Al-Agsa Flood, which began on October 7, 2023, and the subsequent genocide in Gaza have not only
caused a profound political and military upheaval but have also left a deep imprint on modern Arabic literature. The
enormous human tragedy and the resistance demonstrated by the Palestinian people have brought together Arab poets
from diverse geographies on a shared literary and moral ground. This study aims to examine the reflections of this
historic turning point in modern Arabic poetry through the dimensions of formal features, shared images and symbols,
and thematic discourse.

Within the scope of the research, gasidas composed in various Arab countries - including Jordan, Irag, Yemen, and
Syria - and most commonly bearing the shared title Tiufanu'l-Aqsa have been analyzed as the primary corpus. The
examined texts reveal that alongside the grief and rage evoked by the massacres, a deeply rooted symbolic repertoire
is also at work. In this regard, the Qur'anic metaphor of the “spider's web” has been employed to depict the
vulnerability of the Israeli army, while religious images such as the “Ababil birds” and the “stones of Sijjil” have
been used extensively to convey the power of resistance on the ground.

According to the study’s key findings, despite the prevalence of free verse in modern poetry, the poets consciously
turned to the traditional hemistich structure and the arid (classical prosody) in order to express the immense grief
and fury of the moment. The poets evidently believed that only the impassioned and resonant voice of the classical
gasida could bear the weight of this colossal tragedy. Notably, these gasidas contain sharp criticism directed at Arab
leaders who remained silent in the face of the massacres, moreover, the word “flood” (tufan) - ordinarily connoting
destruction - has been recast as a torrent of hope that cleanses the stagnation weighing upon society. The study
concludes that these poems transcend geographical boundaries and add a powerful new epic link to the enduring
tradition of resistance literature in the modern era.

Keywords:Modern Arabic Poetry, Al-Agsa Flood, Palestine, Genocide, Resistance Literature, Qasida.
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7 Ekim 2023"te Filistinli di reni Kk g¢ -ThfduwliAgd) n Ksr
operasyonu, VYyalnéezca asker  bBKsr aialml-eatod kamaaské mdéerj i
seyrindes embol i k bir kerélma noktasé olarak kayda g
keridi'ne y°nelttiji kapsaml é asker” ™ saldéreée, kes
- al e kmad a ibids @myitye)r eknadv r(améy Frayakeémand®ngkmegKt ¢r Y
sistemati Kk bi-i mde tahrip edil mesi , sivil kayeéep
don¢kKt ¢r ¢l mesi ve Gazzebdbnin fiilen yakanamaz hOol
-ékeekt

Bu tabl o karkéséenda Arap dc, yasénéen farkle cojra
s®zc¢s¢ Ssayeélan kKiir araceéel éjeyla harekete ge- mi
s°yl emi olarak i kbhemtel esagfnonl aKesdass;sedgaly medy
dernekl erinin yayénlaréndan kapsamlé antolojiler
birikimin en dikkat -ekici y°nlerindan¢gbetil enokri
--rd¢gndéden Suriyeodye, Mésérddamrpea&dd r Ydbine n nd e
akrabal ék sergilemesidir.

Bu -al éxma, Aksa Tufané operasyonunun Arap Kiiri
ortaym orétkmk s°ylem evrenini incel emeyi ama- 1| ama
biri ki mi somut ©°rnekler ¢zerinden takip edebil me
antol ojisindemD ywa®rmu-A 4@ sndkdierair -: Said Ya ‘kib, Daru’l-Halic

li'n-Negr ve't-Tevzi', Amman, 2023):  On yedi Arap ¢l kesinden iki y¢z
geni kK cojrafi daj el € maf B'avw® rpu -k 43 @@ Mihdmmedb Abdullatd e r | e m

Amarou, Moritanya Edebiyat¢ilar ve Yazarlar Birligi, Nuaksot, Kasim 2023): Doksan i ki Kair
ki Ki i ri bir araya getiren ve Moritanyal/ Majrip
-al exmadeéer .

¢al exmanén kapsameé, anteaned jdied esn® zs ek-oinluesPta k8 ek o - @jr u ralk
bakl éjéené takéeyan °rnek kasidelerle séneérl andér e
Tufané operasyonu ¢zerine kaleme al énméxk ifer

edi |l mi ktir

Betimleyickanal i ti k y°ntemin benimsendi]i bu -al ékxmada
d¢nyasé ve temati k ejilimler bakéméndan -°z¢;ml et
anl atéyeée °ne -éekafmalkéneni iar kAReéamo&kovojpt arénda ¢
zemininde buluktujunu, hangi bi-i msel kal epl ar |
toplandéjénée ortaya koymakter.

1. BiYamsel

1.1. Ayné Bakl ék Alténda Bul ukma

Aksa Tufané operasyonu sonrasénda ¢retilen Kiir
cojrafyalarda birbirinden habersiz yazél mék yg¢zl
topl anmasédeérY.aoXkr¥nbe Jdiinv agheeannd@b ¢ytegn ki i rl er, edito
bir tercihle tek baxkl ék alténda sunul muk; Kiirler
k¢nyel enmi ktior . Divanén ©°ns®°z¢nde kel ekti Fdibjiir ¢
par-asé hOoline getir me,; Kairlerin fAbizo diliyle
dayanmaktadeéer .

Gerek d°nemin ba jémséz kasidelerinde gerekse Mor
farkl e barkentbokli ég°sterir: her «kxair kendi Kiiri
b¢yéek -ojunluju dojrudan veya dol ayl é bBTifinuinde ayi
Aksa”, “Kasidetu't-Tufan”, “Tifdnu Filistin”, Tifiinu’l- ‘Izze”, “Min vahyi't-Tifdn”, “fzzetu ve't-

Tifdn, “Lahnu’t-Tifdn ve “Innehu’t-Tiafan” g i b i bakl ékl ar, farkl é «xairler
edi |l mi ktir.
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Bu durum, Atufand imgesinin askeri bir opeirasyon
bi-imde i-sellextirildijini kanéetl amaktader . Kel
bajémséez bir edebi t¢r veya ortak bir etiket hald.
etrafénda bulukmarétehomert | mbi keye&lti ki bir edeb’
tanémaktadeéer . Burada «kair, kendi ©zgé¢n sesini V €
par-asé olarak sesini y¢kseltmektedir.

1.2. Klasik Kaside Formu ve Aruz Vezni

Aksa Tuefnainnede k¢sr et i |l en kKiirlerde di kkat -eken bir
Kiir veya mens%%r «Kiir yerine klasik kaside for mu
di vanénda, her «kKiirin helnkeén] éala-éénka- ah amaogti  dag kuézl nkeéak
se-iminin ne kadar bilin-1: ol dujunu g°sterir. I
kahraman!l ék vV e dest an K i i r Tawlj Iifir, gKénlil,eBas& kves Redez  z e mi n
bahirlerid r . Bu dojrultudaskpasieol,aggnael abérkansklk? k]l
ve tari hsel ajérl éjeéena yaslanmayé tercih etmikler
Kafiye d¢gzeni bakéméndan da klasi k kasi de pyapése
h©ki m ol muktur . Bu bi -1 msel muhafazak©or | ék, i -
ol uktur makt adeaske&m” ghhaadtiede sigmsdaski ve en Aresm’
Ge-mi kle bug¢neg birbzcane- baijkadgzayizonde, dgjail ng
gestermektedir. Kasi de f or munun otoritesi, Kiir
okuyucuya, bu olayén da tépké Heéett n ve Yer m¥k
vermektedir.

Bununla birlikte, yararl anél an kaynak]!| aYa Gakrabs & n c
antolojisi gibi genik kateéeleémlée merkez derl emel er
Mori tanya divanénda yer alan kiirlerin neredeyse
Moritanya edebiyadi ri¢ niylaismn-deav,r €lzerl il nkd ekl asi k Ar
norm ol arak s¢grdej éng, buna karkél ék Mexkri k ve Me
yaygén kabul gerd¢jéeneg a-éeék-a gPstermektedir.

2. Ortak Kmgeler ve Semboll er

2.1.Dn i Sembol |l er: Ebabi l Kukl are ve Siccil Takl ar €
Kncelenen «kKkiirlerde en sék bakvurulan Kur'o©n’ mo
siccil ( pi Kmi kK -amur/ kézgén tak) taklaréder. Bun mot i f
KObedyi yékmaya gel dijinde, gekten s¢gr¢ hoO©linde
késsaséna dayaneéer. kairler bu geleneksel anl at ey
bakéméndan son dereceng¢-impadeghr £Ebmedien e rrdaijsm 0 s
asker’ géceéne vurduj u asimetrik vV e bekl enmedi k
kull anmaktader . Bu benzetmede °rt¢gk bir teolojik
ol dujiu sgaiybée s al ve teknik ¢stenl ¢ éen il ah’ bir m
direnikin manev’  mexkruiyetini peki ktirmektedir.

i stelik bu imge, ayné zamanda operasyonun kendi s
kel i mesdana elki rbakekem ve ar énintac il mgneostii fti ayd éer kbeinr,| ¢
g°kten inen, bekl enmedi k ve karké konul amaz bir
beyl ece, géncel bir asker’  sampeé&ma s-yad ndua Kk d oyjernui ddaenn
(tekerre¢gr) bi-iminde sunarak, hem din” bir mexkrui
kat manl & bir -ajrékém ajé oluxkturmaktadeér.
Nitekim Suriyeld: Kair S eSgyyid, dperdsyonue dknab a r eMuchaa mthe @ r
safl arénda yakanan asker.| ve psi kol ojik «k(esku bu

Seyyid, 2023)
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“Ebabil kuslari, onlart siccil (taslari) ile vuruyor; yeryiiziinii bir depreme, bir volkana ¢eviriyor! Oyle bir
darbe ki bu, diismanlari korkudan titretip siginaklara dokiiyor, teker teker ve kitleler halinde... Sor o
Askelon’a, Asdod’a ve digerlerine; askerlerimizin, diismanin kalbine indirdigi o darbeyi!”

esSeyyi d; Akkel on ve Axidroldergi bzii kirkeglelr ekl tkéd n da knie |
kazandér ér ken, direni Kin sahadaki et ki sini Adepr ¢
motifini sadece koruyucu dini bir sembol naedénar ak |
yéekéce ve somut b|rYdemamlriu2K@i¢,rc¢,MethiﬁmryQ9d:rt'lzjadmm37bdu1
m¢dahal e i mgesi ni rine taxkeéer: (el

“Bu oyle muazzam bir giindiir ki; bu kahramanhigi ne riizgdrlar yaratti ne de bulutlar gékten tas yagdird.
Bu, bizzat Ebdbil kuslaridir ya da éyle bir tufandwr ki, onunla birlikte taslar, agaglar ve dfke birden
ayaklanmigtir.”

elFHi myer ", opedars ybakhelas@rtarihi bir keéeréel ma andé
°fkenin yeryg¢gzende unsurl arla nasél birlexktiiji
anl at eém, ireni [ salt asker:i i nt axtenmatdejaid @arbrod K
havuzdan sl e n ezayirli Kair Aike Cell ©b i se
pl anl ar e a n d e rmamleevK t inreirrk evzé nao p elrod g ywamun
baj l ar: ( Arb, 2025 0

“Kim durdurabilir bu tufami, kimin giicii yeter buna?! Gékten yazilan bir vahzy midir bu, ne dersin? Hz.
Peygamber’in (s.a.s.) gece yiiriidiigii mekandan (Mescid-i Aksa’dan) melekler dékiiliiyor; tipki o asla
maglup edilemeyen Ebabil kuslar: gibi...”

Cel |l Oly,i tberlee fivahiyo ve fimel ©i kedo kavraml ar é zZ
¥zel F'Medr-@esil”( Ksr © hadi sesinin -igeAke&) exurgusyer ki
zeminini tahkim eder. k aibrue ,diKuedng sk'it ednu rddaulrgua mdaasl
hé¢ kme; direnik-il eri i se asérlar °ncesinin Eb®bil

-ok katmanl é& mexkruiyet zeminini tamamlamaktadeéer.

¢
K

A¥r¢mcek Aj &0 Metaforu
s

ekesedel erde ék-a kark
0 (Obaenyktewbd¥t ) ol ar ak

r-ekten en zayeéef yuegi
ge- miAkkes as aThu fpané& so
rler, operasyonun il

lakélan bir dijer i mge
n r
a
n
k
nNénod bir dokunukla yeér
b
n
g

l endiril mesi di . Bu m
day ammalik itcea eype waash @ edho r
€ Kiirlerde bu metafo
atlerinde sénérktahki:
|l masé bi-iminde beti ml

— o —aQ—5
-/ TS O DO N

D

met af or , -ok y°nl ¢ i Kl eve sahiptir. Bir
i kKtirmekte; dijer ya i se yéellarclai A@emel gna
ujunu ifka ederek al éeyé tersine -evirmektedi.
nanSiEdbbli Imotifiyle de tamamlayécé bir ilikki
eni kKin -gagegiapgdlkaxe maae Kk, Kiirl er dBuduramandomut de nc
tezah¢gr¢ ol ar a¥i Mybamme s Ha mhe@kabhea: i Adidiviexr Kubb
rak adlander él an mexkhur hava savoh@maaki buemium
mc e k aje (Ela-lsvmyrewyleZQQlSs)ar:

“Ve o oriimcek agindan (yapilma) demir kubbe; (Asilmasi lmkal’lSlZ dzye) ordukleri o duvardan bile daha
zayif, daha dayaniksiz gériindii! Biitiin efsaneler diizmece birer vehimmis (kuruntuymusg), asayis, ordu,
duvarlar ve kubbeler...”

COT OO T W Q9 XRTII®-X N
\<$D—~:
-}

- —— === c

I R B B T o N

kair bdedimedénn askeri teknolojinin en st S
bi-imde A¥r ¢ imcek Dxézdh’l-ankebﬁv)deuleKruabkbeadI(and er . B
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tahkimatl ar én manevi i rade k arnkuéaszéznadna kb ¢ t--aerleesril zel
savunma hatl arénén asl énda Kur d6©ndén ikaret etti]
-arpécé bir telmiakkeokdiemébhgpdeubatr by ¢k -°Kk¢ kg
i Kl evieénze klaé¢ezer bir tonla anl ateéer. Yell arca g¢v

Kur 6©nédaki 0_ benzetmeYe ednaynanar2a0k23K)°yle dil e get

“Onlar kalelerini asilmaz bir sur sandilar, (oysa) Kassam kiikredigi anda o kale yerle bir oldu! Onlar
hakkinda o sézii soyleyen (Yiice Allah) ne kadar da dogru buyurmus: (Onlarin siginaklari) tipki 6riimcegin
yuvasi gibidir, hatta ondan bile daha asagi, daha hakir!”

2.3. Tari hsel Kahramanl ar ve Epi k Baj

Aksa tufaneé onper akyadnedeen al énan kasidelerde en yoj
tarihinin b¢yé¢gk komutan ve halifelerinin kiirsel
Hal i fe -Blubt@béeme °zellikle Sel ©baddun BEwy&hda bgae
kairler bu fige¢rleri yalnézca tari hsel bir hateéer
czdekl exktirmekt e, hatta bazé °rneklerde Asanki H
dojrudaenrme detneécess¢d) i mgel er i kur maktadér . Bu
b¢yéek Ksl ©m”™ fetihlerle ayné epik zincire ekl eml e
cretmekte vV e ismmetin medeni yteéesimier ad@yn@l ayne nk dle ¢
peki ktirmektedir.

Tari hsel semboll erin g¢ncel °znel erl e har manl anct
karkéséna direnikin k°kIl ¢ ge-mikKini ve kalarab,cu °©° nc
direnikin sarsélmaz iradesi ge-mi Kten bug¢ne tacx
Ekr aod, direni Kin kurucu i S mi keyh Ahmed Yasi nodi i
bul unarak bu tarnldre(eIEd(meaoKUZl@Q)Bl)t e ta-1a

bRtk e

“O aslan yiirekli Yasin'i ve onun sarsilmaz sabrini hatirladim, iste o an tarih, yeniden sanlh zaferlerle
cosup tasti! Ozgiirlerin Gazze'sinde yiikseliyor sesleri:'Allahu Ekber!' diye, ve gokler de eslik ediyor bu

cagriyal”

kair, fel-1Ii bir 1ider ditber)n &legygrmha A hmietde IYregsni dnadle r & K
ajéndan farkséz d¢nyasé karkéséna g¢-1 ¢ bir mane
saatl er, Kairlerin g°ez¢nde anl ék bir askeri bakar

i Kl enmi k tari tkienbiimaadca&lnetyiem ywye midrei yeni den canl

Moritanyaleé kairl-Akd®pn déevbPberedandif@yael figer m
ouldenrN©n e y Hfot ( YF@RB W!' li anr € ) bakl|l ekl & kasfaWiors i aldOGal
(KahramanKassamen- 1l eri ) i fadesiyl e dojr u d(Anmarot, 023, 88" i N m
2930)Bu motif tek bir «kiirle sénérhéaknémpmBirgeafhn
YOs noin eydmil®e®9 ;nodf n ojull aré gibi i fadel erl e
do°n¢KmegKt ¢r . Bu yaygénlék, keyh Ahmed Yasin figg¢
ol madéj éné bakeliraid ane Kkluiaduecru ibmgre sCinci¢k| evi gerd¢j
Cezayirli Kair B%zeyd b. Kdr s, direnikin sembol
birer uzantésé ve iIahi(DI'tabﬂ)%rs%@r ke¢epe oIarak Kot

“Aslan, (avina dogru) heybetle salimisindan tanumir, peki ben ne soyleyeyim ki onun dengi “‘Sinvar’dwr! O,
(savas meydanmnda) yiikselen bir sancaktir; pencgeleri ve disleri ¢carpisma aminda asla korelmez, korkusuz
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bir akincidir. ‘Dayf” ve onun hiir kardesleri ise kanlarini feda ettiler; oyle ki o kamn seli giirleyerek

akmaktadir. Onlarin her biri tepeden tirnaga silahlanmis keskin darbeli birer yigittir; diismanlarin eceli,

kavimlerinin (haklarint savunan) lideri ve usta birer komutamdirlar.”

Kdr s bu dizelerde; Yahya Sinvar ve Muhammed Day
asi l unyaepbaedewnw!l d érnaja silahlé yijit/kem , kavi
s¢vlkomut an/ usvor) donatarak mazi iSlad ©MO©ICier r &k v i
Yaok¥%uboébun derAlsd®q id nvi@i®©mdad |l buaepeki ba]j ©Ode] (yd
formunda da karkéméza -ékmaktadér. Bazé «kairler,
dokuz bin kikilik bir orduyu seferber et mesi kées:
edecek?a g8obDrousah bir sit(eCrerbri©ri n& nydaed ks¥oor, ma2k0Ot2a3d, é rs
Byl ece tarihsel kahraman fige¢r ¢ |yealdreé zd a - il ré nav
géencel Arap siyasi tabl osuna yédinEd i ko jdrod latyd dea bli rrd
Hi k©m HO®l i d Hammod, i mMmmetin mevcut siyasi ve ask

ge-mi Kin kanl é& hateéeralaréna séjénalf Haenlm®@rk o I2iI0R 3D i

“Ummetimizin o sanl mazisi artik Allah’a emanet (tarihe gomiildii). Slmdl caresizlik icinde Selahaddin’e
ve serefli ecdada yakariyor. Efendileri ve hiikiimdarlari Araplar olan o (eski) zaman ise, bugiin dertten
inleyerek arkasini dondii ve tiikenip gitti...”

air, tari hsel fatihlerin i si mlieriinnideggncelt abm ra
nyasénén aktg¢el eylemsizIlijine hg¢gzenl e bir ay
rgusu, Kud¢gs' ¢n kurtulukuna duyul an Oihzbkim mi S i
zl anma, di realnjiikk kkdhrianrdeerki amaysd@Kkeénén el exktirel

< -

M

Temati k S°yl em

Katl i am Kar késeé c é, Feryat ve ¥fke
er s°yleminin yaneé a, °zellikle Ksraildin (
miainr | er de derin bi e, feryat ve ©°fke s°yl en
ml er i, enkaz alteénda al an aileler, a-l ek ve y
ani b isehddé)t a rkd Keleenkmig s(t ed i r . Nitekim Moritanya E
af énda n“DiyieuyTégamll-aksiaad!| € der | e M@uday Gyt ( Galzazre 6 ni n
| é“M&zpratwvCebdliva”( Cebal ya Katl i amé) gi bi dirhkatialnk | ar t
yl aréne konu edinerek edebi sret i mi géencel
¢ Kt ¢ r(Amarkut 202Bjs6.93,10B)Ju d " v©Onda katliam temasé, do]j
ani ve duygusalo rimiefi diii ldliged pi 1BbE® rOfYedkmize kitre;k i  bi r
-alanmék bedeni) ifadesi yl e(Arkanou,R42% $8.69%99)VYeans | -6 p | ¢
elerin feryadé da ah é( pavr moumnd i bdaiamaderin® nan n
fuox ( aj &Ko) (weavieyl a) -ekmesiyle birlikte aneéel ar ak,
birbirine ba(Arhasod 202% s5€14,d@) st er i r .

Ayne ©°fke ve acé s°ylemi, Sal ©h Cerr©r ve Sa"d Y
Aks®®ovoOnénda farklé bir edeb” stratejiyle kar kKkémée
onun kg¢r e [ destek-ilerine y°neltil mekte; bazé
g°r ¢l mekt

metinl eri
Ni tekim Su
mer aéné ay
i nka( €eer ©r

CONW W < a-x

SO>S O—Tm® S T T
ST SO O

QO T T o0 e

r Bu durduamu nbierni ,s okrudas iyka nisréanpa | kairiérni r
n biri ol an Eb% TemmOmdén ¢nl ¢ Amm3ar i
n i-Ha €Edf:, BERBY: Memm@méénetrafer mu
ve kafiyeyle yeniden ¢reterek
, 2023 . S. 363; Hal | af , 2025,

= I oRoR oY)

“Kilig, haber vermede kitaplardan daha dogrudur, (bugiin ise) ne kinamalar bir isimize yariyor ne de
nutuklar yaramizi sartyor! Ey Gazze halki! Siir bile senin i¢in hickira higkira agliyor, kalpler paramparga,
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gozyaslart sel gibi akiyor... Bombardiman, tiim kutsallari ¢igneyerek acimasizca katletmeye devam ediyor;
tistelik her sey giinesin altinda, apagik yasaniyor, bulutlar bile bu zulmii gizlemiyor!”

kair, kl asi k metnin zafer kokan epi k formunu ©°dy¢g
yetnensessi zIl ijine isyan eder. Kl asi k d°nemde mutl a
yapéséeneéen, géenegmegz direnik Kiirinde bir terk edi
Aksa Tufané sonrasé kayemedatemamukKg?zl er dekinek
byl ece, sahadaki taktiksel bakareéel arén getirdi]
dojurduju derin trajediyi ayne estetik pot ada
g e - iktedine

3.2. Arap Rejimlerinin Sessizlijine Y°nelik Hici\
Temati k s°ylemin bir dijer g¢-1¢ ekseni, Arap dev
sessizlijine y°nelik a-eék veya °rtg¢klihklceé vilu ot a &«
Holid b. Vel déi) -ajérérken bunu -o0ofju zaman bir
retorik sorular ve sitemler, ge-mikin kahramanl él
keskin bir tezat kurama k dojrudan -ajdak Arap y°netimlerine vy

Bekr MuhammedeHa s an yukar édaki «kKi{(Cemn@r d& vaanGkidl, k2§ 2 3
2025, s. 369)

“Ey timmetimin halki! Mu ‘tasim oldii mii gercekten? Mu ‘tasim oldii de biz hala (beyhude) bir bekleyis
icinde miyiz? Evet, Mu'tasim 6ldii! Ciinkii gemimiz iimmetimizin dogru yolundan sapti ve islerimiz
sasilacak bir hal aldi. Oysa Allah, eger yolumuzda zorluklara gogiis gerersek bu topraklart bize miras
birakacagin vaat etmisti.”

kair bu dizel erindeKsrAarialp sdasvnaykaés éln@&mk éFsié nidsatkiin t
hal kéna y°nelik katliamlara sessiz Kanamas&m& \se r
di | | emieklBenkctaikr kK ai r , bu ajér hicve rajmen All ah'eér
eninde sonunda zafere ul akradaifléen akldaati @tHi®neés dinedb ibre
hayal k € reékkelte jecdyel rae khaAr ap d¢nyasénén sessizlijini
Dekarédan yardéem bekleyen Gazzebye el a-mak yerin
Gazzedden yardem ¢cinski¢i ] KOmsier) eztzpdltre gpgrered& manevi
devlietlerinde de@ﬁ:érr@n z& aYa Gla%lz,e 02@23 ) :

“Ey Gazze halki! Asul biz size yalvaryyor, sizden yardim istiyoruz; bizi diistiigiimiiz bu zilletten, bizi saran
bu korkudan kurtarin! Ciinkii bizim cenge ¢ikacak ne binecek atlarimiz var... Hem séylesenize, tahta
kaliglarla nasil savasa gidilir? Ey kahramanlarim yurdu Gazze! Korku bizi evcillestirdi, adeta kolesi yapti,
ne olur bize cihadin ne oldugunu anlatacak bir el¢i gonder!”

Her i ki kairin ortak imgelemlerinde de a-ék-a g°r
ya da HO©lid b. Vel d baréndéramayacak kadar - ar es
Ke¢-¢l megkt gr . i mmet i n cazyeérfilnéek -h%aklein, bkuaikdreku nv e u:
anmaséna neden ol ur. Bu haykéréxkl ar, O Kanl é& °no
karkéséeénda duyulan derin bir pikmanl éjén, karesi
hi-bir iradenin kalmayékéna y°neli k sarsécé bir
darbenin gRrsaprigaskedntlerinin swahs)si pbli | ti kel afirnéo,r
direnikin netlifji karKésénd Kairlerin en sert e
Ezd” bu tepkiyi dojru@&azddi | €081 i en isimlerdeni
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“Sevk kiranlara ve normallesme yanlilarina yaziklar olsun! Her ne zaman kz atesler isgalcinin kalelerini
yiksa... Bu faydasiz sessizligin aciligi tam bir zillettir, zira asil hakikat, meydamn bizzat kendi
eyledikleridir!”

kair bu beyitlerde, meydandaki sécak -atekma il e
ortaya koyar Ksraileyk@&®lméInagri, niKsgalt $danlkRemodimadnh
eylemsizlije itenlerin yakadé]é h¢gsrané ve bu se
siyasetini sert b rr dill e mahk¥%m edearskien,ijai ryémi
°zelektiri o damar éng° daknreusuigi ybais-ii mdes liiknhieyre.t ,
emperyalist gg,—lere ol an bajéemleéel ekl ar é sczerind

Muhammed eSey yi d bualkaewteinriikyibid perspektife yayar
di pl omasi si ni ve Bate ge¢deml ¢ ul usl ar éesSewid, kur ul
2023)

“Ummetimizin yoneticileri olan o liderlere gelince; onlarin ¢ogu ya tamamen susmus ya da kulaklarini
tikamis! Cok azi ise sadece kelimelerden ibaret kinamalarla yetiniyor; Siyonizm’in ciiriimlerini giiya
lanetliyor, o kadar! Hatta bazilari, diismanlarimizin hamiligini yaptigi o ‘Korku Meclisi’'ne (BM Giivenlik
Konseyi) umut baglayarak dogrudan hasmimiza sigintyor!”
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“Ve oyle bir tufan ki bu, bir kavim onun i¢inde bogulup gidecek, (cihad meydamndaki) diger bir kavmin
ise (zirhi, pusati ve) elbisesi hi¢ kurumayacak! Ote yanda varliklar: sadece arabuluculuktan ibaret olan bir
kavim, diger tarafta ise zillet i¢cinde ¢ignenen birer paspastan farksiz olanlar var!”
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Kavramen bu -ok katmanl él ej e, kasi del dé&lerdenufagenel i |
kol ektif zaferi, tarihi devamléléjé, i nan- eksenl
bir g¢- olarak i klenir. Bu zengin anlam d¢gnyaseé,
bir sembol ve ana tenfaline gelmesinin en temel nedenidir.
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Bu -al ékmada elod agl grzaenr i 1%z kadweame al énan «kKiirl er
Tufané operasyonunun Arap Kiirinde tek bir merkez
birbirini tamamlayan -oklu bir stwdbémleBi bigmgely
Kairlerin ayné bakl ék alténda (veya ayné anahtar
yojun bir d°ng¢ K, geéncel bir hadi seyi tari hsel
g°stergel erzay de,-HNbdgesliellved ¢ r¢mcek ajé gibi Kur 6 ©
Hol i d b. Vel "d ve Sel ©hadd" " n Eyy%%b’ gi bi tari h:
medeni yet sel mekruiyetini inka edeeditremeTematfiek a
i se, zafer gururu ile katliam karkéséndaki aceée ve
kavraménén -ok katmanl é& yeniden inkaseée, birbirin
yel pazesaktoaduékrt.ur m

Sonu- ol ar ak, Aksa Twfiaymes ik ihiardii,segdn kell elkitn fadlad
bl gesel farkl él éklara rajmen ortak bir sembol ik
topl umsal bielkiimdiendenmdent ari hsel me K r- u-i ayjedta Ki nk
kokul |l arda yeniden ¢reten canl é bir edeb”™ pratik
czere, s°z konusu k¢l liyat én deahnae sgielnli exr doe i kkaoir rplt
bi-imde) sistemati k ol arak incelenmesi, hem Arap
davasénkesn ©amr akpol ekt i f kimli i i -indeki mer kez’ k o
sajlayacakteéer .
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Polyester kumaslar yiiksek mukavemet, kolay bakim ve diisiik iiretim maliyeti gibi avantajlari nedeniyle yaygin olarak
kullanilmakla birlikte, hidrofobik lif yapilart nedeniyle simirli nem alma, diigiik hidrofilite ve sert tutum gibi
dezavantajlar gosterebilmektedir. Bu dezavantajlarin azaltilmast amactyla uygulanan alkali hidroliz iglemi, polyester
lif yiizeyinde kontrollii asinma olusturarak kumagslarin tutum, hidrofilite, boyanabilirlik ve konfor o&zelliklerini
iyilestirebilmektedir. Bu ¢calismada, konvansiyonel polyester ve geri doniistiiriilmiis polyester atki iplikleriyle tiretilmis
dokuma kumagslarin farkli alkali hidroliz kosullarindaki performans degisimleri karsilagtirmali olarak incelenmistir.
Deney planinda, referans kosul olarak 80°C'de alkali kimyasal icermeyen islem uygulanirken, alkali islemler iki farkli
sicaklikta (100°C ve 120°C) sabit bir alkali konsantrasyonunda (%10) gerceklestirilmistir. Islem sonrasi numuneler
konfor ozellikleri bakimindan degerlendirilmistir. Bulgular, alkali islem sicakliginin artmaswla her iki kumas
grubunda da temas agisinin azaldigini ve hidrofilitenin iyilestigini géstermistir. Bununla birlikte, geri doniistiiriilmiis
polyester iceren numunelerde mukavemet kaybinin konvansiyonel polyester numuneye gore daha belirgin oldugu
goriilmiistiir. Sonuglar, geri doniistiiriilmiis polyester kumaglarda alkali hidroliz prosesinin hidrofilite ve konfor
avantajlart saglayabilecegini, ancak mekanik performans kayiplarmin kontrolii i¢in sicaklik ve konsantrasyon
dengesinin dikkatle optimize edilmesi gerektigini ortaya koymaktadir.

Anahtar Kelimeler:geri doniistiiriilmiis polyester, alkali hidroliz, mekanik ézellik, 1sil konfor

Comparative Evaluation of Conventional and Recycled Polyester Woven Fabrics After Alkaline Hydrolysis

ABSTRACT

Polyester fabrics are widely used due to their high strength, easy-care properties and relatively low production cost;
however, their hydrophobic fiber structure may lead to limited moisture absorption, low wettability and relatively
harsh handle. Alkaline hydrolysis is an effective surface modification process that can improve handle, wettability,
dyeability and comfort properties of polyester fabrics by controlled surface etching of the fibers. In this study, the
performance changes of woven fabrics produced from conventional polyester and recycled polyester weft yarns were
comparatively investigated under selected alkaline hydrolysis conditions. In the experimental design, a alkaline
chemical-firee reference treatment was applied at 80°C, while alkaline treatments were carried out at a fixed alkaline
concentration (%10) at two different temperatures, 100°C and 120°C. After the treatment, the samples were evaluated
in terms of weight change, tensile strength, pilling resistance, bending stiffness, water contact angle, color strength,
color fastness and thermal comfort properties. The results showed that increasing treatment temperature reduced the
water contact angle and improved wettability in both fabric groups. However, the recycled polyester-containing fabric
exhibited a more pronounced tensile strength loss compared with the conventional polyester fabric. The findings
indicate that alkaline hydrolysis can provide wettability and comfort-related improvements in recycled polyester
fabrics, but process parameters should be carefully optimized to balance surface modification benefits with
mechanical performance losses.

Keywords:recycled polyester, alkaline hydrolysis, mechanical properties, thermal comfort

1.INTRODUCTION

Polyester, particularly polgthylene terephthalate) (PET), is one of the most widely used synthetic fibers
in the textile industry owing to its high strength, dimensional stability, wrinkle resistancecarasy
properties and relatively low production cost. Its dominant positidherglobal fiber market also makes

polyester an important material from both performance and sustainability perspectives. According to the
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Textile Exchange Materials Market Report 2025, polyester accounted for 59% of total global fiber
production in 2024while 88% of polyester production was still fodsiised. Although recycled polyester
production increased in volume, its share in total polyester production slightly decreased to around 12% in
2024, and most recycled polyester was still produced frontiplasttles rather than textHe-textile
recycling (Textile Exchange, 2025). Therefore, studies on polyester textile finishing should consider not
only functional performance but also the suitability of recycled polyester materials for conventional
indugrial finishing processes.

Despite its widespread use, PET has some inherent limitations associated with its hydrophobic chemical
structure and relatively high crystallinity. These characteristics lead to low moisture regain, limited
wettability, insufficent moisture transport and difficulties in some finishing, washing and dyeing processes.

In addition, the hydrophobic surface of PET fibers may negatively affect wearer comfort, static electricity
behavior, oily soil attraacét iBaark yarjd tf,alR2r0ilc8 ; h a&Crod laek
reasons, various physical, chemical, pladgrased and enzymatic surface modification methods have been
investigated to improve the surface properties and condtated performance of polyester fabrics. dag

these approaches, alkaline hydrolysis with sodium hydroxide (NaOH) remains one of the most widely used
and industrially applicable chemical modification methods for PET fabrics.

Alkaline hydrolysis is based on the chemical degradation of ester botidsRET macromolecular chain

by hydroxyl ions. Since the reaction mainly starts from the fiber surface, the process causes controlled
surface etching, reduction in fiber diameter, weight loss and changes in surface morphology. When properly
controlled, tlese changes can improve fabric softness, drape, luster, wettability, dyeability and comfort
properties (Youn & Park, 2019; K-o0ojlu, 2022; Vign
improvements in hydrophilicity, dyeability and flexibility henalso been reported for alkalitreated

polyester and polyester/cotton fabrics, although weight and strength losses remain important limitations of
the process (Shams Nateré & Goodar z, 2013; Get ne't

However, the same process may alsoseauonsiderable mechanical deterioration if the treatment
conditions are too severe. Previous studies have reported that strong alkali and high processing
temperatur es, especially above 100AC, may | ead t
enhance the degree of hydrolysis and surface modification (Corak et.al, 2022). In addition, alkaline
hydrolysis has been used to create rsaale surface roughness for functional polyester fabrics; however,

these studies also emphasized the need to lmakanméace functionality with weight and tensile strength

losses (Han et.al, 2016; Lee, 2022). Therefore, chemical concentration, treatment temperature and treatment
time should be carefully optimized to obtain a balance between improved surface furigtiandli
acceptable mechanical performance.

The increasing use of recycled polyester (rPET) in textile applications has created a new need to evaluate
how recycled polyester fabrics respond to conventional finishing and surface modification processes.
Recyckd PET fibers are considered important for reducing dependence on virgirbfesesil resources

and for improving the circularity of PEGontaining products. Life cycle assessment studies have shown

that recycled PET fibers may offer important environmlebémefits compared with virgin PET fibers,
particularly in terms of nonenewable energy use and global warming potential, depending on the recycling
route and allocation method (Shen et.al, 2010). Nevertheless, the use of recycled polyester imtextles s

not be evaluated only through environmental indicators. The performance of rPET yarns and fabrics,
including strength, dimensional behavior, air permeability and durability, may differ depending on polymer
source, filament structure, productionhistp and yarn characteristics (Keé

Several studies have investigated the effects of alkaline hydrolysis on potyastgaldn terms of weight
reduction, fiber morphology, hydrophilicity, dyeability, thermal comfort and mechanicalrpenfice

(K-07 1 u, 202 2; Corak et. al, 202 2; Al me tnadditioh,y , 20 2
recycled polyester yarns have been examined with respect to woven fabric properties such as weight,
breaking strength, tearilgt r e ngt h, seam strength, abrasion resi.

2021).However, there is still a limited number of studies comparing the alkaline hydrolysis behavior of
conventional polyester and recycled polyester fabrics under thefahrizeconstruction.
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In this study, woven fabrics produced with conventional polyester and recycled polyester weft yarns
(recycled from bottles) were subjected to selected alkaline treatment conditions. The present work focuses
on the different responsed conventional and recycled polyester fabrics to alkaline hydrolysis. In the

experi ment al pl an, the reference treatment was p
chemical, whereas the alkaline hydrolysis treatments were carried ofixedd hemical concentration
under two di fferent temperature | evel s, 100AC an

weight change, tensile strength, pilling resistance, bending stiffness, water contact angle, color strength,
color fastnessind thermal comfort properties. The main objective of the study is to determine whether
recycled polyester fabrics exhibit a similar or different performance response compared with conventional
polyester fabrics under industrially applicable alkaline biydis conditions, and to suggest suitable
process conditions that provide improved wettability and comfort while minimizing mechanical
performance loss.

2.METHODOLOGY

In this study, two woven polyester fabric samples, coded as R and R RCY, were useiT kariable

of the study was the raw material type of the weft yarn. Sample R was produced using conventional
polyester weft yarn, while sample R RCY was produced using recycled polfresiaried from bottles)

weft yarn. In order to obtain comparabésults, the warp yarn, fabric density and weave pattern were kept
constant for both fabric groups. The fabrics were woven inerd&atin weave pattern with a fabric density

of 80 ends/cm in the warp direction and 54 picks/cm in the weft directiond&niér/72 filament polyester
textured yarn was used as the warp yarn for both fabrics. The weft yarn of sample R was 70 denier 72
filament conventional polyester yarn, whereas the weft yarn of sample R RCY was 70 denier 72 filament
recycled polyester yariThe structural properties of the fabric samples are given in Table 1.

Table 1.Woven Fabric Structural Properties

Convantional Polyester(R) ‘ Recycled Polyeste(R RCY)
Warp Yarn 70 denier 72 filament conventional polyester textured yarn
Weft Yarn 70denier/72 filament polyeste| 70 denier/72 filament recyclec
yarn polyester yarn
Composition 100% Polyester 60% Polyester 40% Recycled
Polyester

Warp Density 80 ends/cm

Weft Density 54 picks/cm

Weave Type 8-end sateen

A commercial alkaline chemical, neutralizing agent, disperse dye and hydrophilic shiasee softener

were used in the wet processing stages. Sodium hydroxide supplied by Akkim was used as the alkaline
chemical in the hydrolysis process. A neutralizawyd was used after the alkaline treatment, Bemacron
Smart Red disperse dye was used in the dyeing process, and a hydrophilic silicone emulsion was applied in
the final soft finishing process.

After weaving, the fabric samples were subjectesktected wet processing conditions. The experimental
plan consisted of one reference treatment and two alkaline treatment conditions. The reference treatment
was carried out at 80AC without any al karimadate c her

a fixed NaOH concentration (10%) under two differertmper at ure 1l evels, 100AC and
conditions were applied to both R and R RCY fabric samples (Table 2).

Table 2. Experimental Design

Sample Code Spinning Type Pre-treatment Concentration
R-80 Reference treatment 80AC, without al kald@
R-100 Alkaline treatment 100AC, fixed alkaline
R-120 Alkaline treatment 120AC, fixed alkaline
R RCY-80 Reference treatment 80AC, without al kald@
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R RCY-100 Alkaline treatment 100AC, fixed alkaline
R RCY-120 Alkaline treatment 120AC, fixed alkaline
The alkaline hydrolysis processeswerar r i ed out at factory scale in &

liquor ratio of 1:10. After the alkaline treatment, the samples were neutralized to remove residual alkalinity.
Subsequently, all fabric samples were dyed with a red disperse dye usingotof¥ecipe. After dyeing,
the fabrics were subjected to a soft finishing process in a stenter machine.

Before testing, all
and 65% relative humidity. All measuremewsre repeated three times, and the average values were used

for evaluation.

f a

bric

sampl es wer e

condi ti or

The fabric weight was measured and expressed as grams per meter, since the finished fabric width varied
depending on the treatment condition. Tensile stremgthsurements were performed in warp and weft
direction using a universal tensile tester according to TS EN ISO 1393#ce the main difference
between the fabric samples was the weft yarn typerdiefttion tensile strength was considered in the
evaluwation of mechanical performance.

Pilling resistance was evaluated after 2000 cycles using a Martindale abrasion and pilling tester according
to TS EN ISO 1294%. Circular bending stiffness was measured using a digital pneumatic stiffness tester
accordingo ASTM D403208. Water contact angle measurements were performed using a KSV CAM 100
contact angle measurement device according to ASTM D5946 in order to evaluate the wettability behavior

of the fabrics.

Color measurements were carried out using a Daiac®F600 reflectance spectrophotometer. The
measurements wer e
standard observer conditions with a 6.6 mm aperture. Color strength values were calculated as K/S values
from the refectance measurements.

perfor med

according

t o

t he Cl

Color fastness tests were conducted to evaluate the effect of the treatment conditions on dyed fabric
performance. Color fastness to washing, water, acidic and alkaline perspiration, and dry/wet rubbing were
determined according to TEN ISO 105C06, TS EN ISO 10&01, TS EN ISO 1004 and TS EN ISO

105X12 standards, respectively.

Thermal comfort properties were measured using an Alambeta device (Sebseca Republic) in
accordance with the device measurement standard derived from ISO 11092. Thermal conductivity, thermal
diffusivity, thermal absorptivity, thermal resistance and maximum heat flow values were recorded. These
parameters were used to exakithe influence of treatment temperature and recycled polyester content on
the thermal comfort behavior of the fabrics.

The performance changes caused by the alkaline treatments were calculated by comparing each treated
sample with its corresponding eef e nce s
Weight loss, tensile strength loss and water contact angle reduction were calculated using the following

equation:

Per f orcrhaanicye

ampl e

0
0

processed

pTT

at

80AC wi

wherel represents the value dfe reference fabric anilrepresents the value of the fabric after alkaline
treatment. For fabric weight and tensile strength, positive values indicate a decrease after treatment. For
water contact angle, positive values indicate a reduction in congletamd therefore an improvement in

wettability.
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3.RESULT AND DISCUSSION

The fabric weight and calculated weight loss values of the conventional polyester and recycled polyester
containing fabrics are given in Table 3. The cherdicz treatment 88 0 AC was taken as t
condition for each fabric group. The results show that fabric weight decreased after alkaline treatment in
both fabric groups. For the conventional polyester fabric, weight loss increased from 1.2626CatdR

7.10% at R120. Similarly, the recycled polyesteontaining fabric showed 2.54% weight loss at R RCY

100 and 7.12% at R RCY20. These findings indicate that increasing treatment temperature at a fixed
chemical concentration enhanced the alkaline hydrolysis effedte \tile recycled polyestarontaining
fabric showed slightly higher weight | oss at 100
| oss at 120AC. Therefore, t he weight | oss result
higher teatment condition.

Table 3.Fabric WeighfTestResults
Fabric weight Weight loss

Sample Code (g/m) (%)
R-80 206,55 -
R-100 203,94 1,26
R-120 191,88 7,10
R RCY-80 206,64 -
R RCY-100 201,39 2,54
R RCY-120 191,92 7,12
The weftand warp tensikt r engt h results are presented in Tabl

alkaline chemical addition were used as references. Alkaline treatment caused tensile strength loss in the
weft direction for both fabric groups. In the conventional polyesbrid¢, weft tensile strength loss
increased from 17.77% atB00 to 21.14% atR20. A much higher decrease was observed in the recycled
polyestercontaining fabric, where the weft tensile strength loss reached 52.40% and 59.35% for R RCY
100 and R RCY120, respectively. In the warp direction, the conventional polyester fabric also showed
considerable strength loss, while the recycled poly&stetaining fabric was less affected. Overall, the
results indicate that alkaline treatment had a stronger ne@gé#fidad on weft tensile strength, especially in

the recycled polyestarontaining fabric.

Table 4.TensileStrengthTest Results

Weft Tensile | Weft Tensile | Warp Tensile | Warp Tensile
Sample Code | strength (N) | strength loss | strength (N) strength loss
(%) (%)
R-80 891,25 - 1049,86 -
R-100 732,89 17,77 735,26 29,97
R-120 702,86 21,14 682,88 34,96
R RCY-80 1046,6 - 757,27 -
R RCY-100 498,14 52,40 729,94 3,61
R RCY-120 425,43 59,35 690,28 8,85

The pilling resistance results of all selecsaginples were found to be at the level 106 4or both the face
and back sides of the fabrics. This indicates that neither the raw material type of the weft yarn nor the
selected alkaline treatment conditions caused a significant deterioration in pitiogrzence.

The bending stiffness results are given in Tabl&te bending stiffness values decreased after alkaline
treatment in both fabric groups. In the conventional polyester fabric, stiffness decreased from 0.085 kgF to
0.074 kgF and 0.071 kgF, while the recycled polyestaontaining fabric it decreased from 0.099 kgF to
0.080 kgF and 0.070 kgF. This decrease indicates improved fabric flexibility and a softer handle after
alkaline treatment. The effect was more evident in the recycled polpestaming fabric, which had the
highest stiffness in the reference state but reached a similar level to the conventional polyester fabric after
treatment at the higher temperature.
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Table 5.Bending Stiffness and Water Contact AngkestResults
SampleCode _Bending Water contact | Contact angle
stiffness (kgF) angl e | reduction (%)
R-80 0,085 46,0 -
R-100 0,074 30,8 33,04
R-120 0,071 28,4 38,26
R RCY-80 0,099 61,9 -
R RCY-100 0,080 31,0 49,92
R RCY-120 0,070 29,2 52,83

The water contacingle results are also presented in Table 5. The water contact angle results show that
alkaline treatment improved the wettability of both fabric groups. In the conventional polyester fabric, the
contact angle dec8@asteda3fld®mard r DIRO. I cdrreBpondRg
reductions were 33.04% and 38.26%. A more pronounced decrease was observed in the recycled polyester
containing fabric. The conta80 togl3k. d®OF @amskR ARC Y
for R RCY-120, corresponding to reductions of 49.92% and 52.83%. Alkaline treatment significantly
enhanced fabric wettability, especially in the recycled poly&stataining fabric. Increasing the treatment
temperature slightly improved the contact angle reduatidroth fabric groups.

The CIELabcolor coordinates and color strength values of the samples are presented in Table 6. The color
measurement results showed that alkaline treatment did not cause a remarkable change in the lightness
values of the fabrics. The L* values of both conventiomadl recycled polyest@ontaining fabrics
remained close to the reference samples, indicating that the overall shade depth was generally preserved
after treatment. For the conventional polyester fabric, the K/S value increased from 12 -30fiar £3.16

for R-100, while it was measured as 12.35 fodl R O . This shows that the tr
i mproved <color strength, whereas increasing the
improvement. For the recycled polyestentaining fabig, the K/S value increased from 13.65 for R RCY

80 to 13.87 for R RCYL00 and 14.80 for R RGY20. This indicates that alkaline treatment had more
pronounced effect on color strength in the recycled polyestaaining fabric. In general, the CIELab and

K/S results suggest that alkaline treatment maintained acceptable color properties while improving color
yield, particularly for the recycled polyesteontaining fabric.

Table 6.CIELabColor Coordinates anolor Yield (K/S) Test Results

Sample Code L* a* b* C* h Al KIS
R-80 39,59 | 51,61 | 856 | 52,31 | 9,41 | 12,24
R-100 39,46 | 52,10 | 8,35 | 52,77 | 9,11 | 13,16
R-120 40,44 | 52,29 | 8,17 | 52,92 | 8,88 | 12,35

R RCY-80 39,60 | 53,66 | 6,93 | 54,11 | 7,35 | 13,65
R RCY-100 40,86 | 54,39 | 6,68 | 54,80 | 7,01 | 13,87
R RCY-120 39,64 | 54,11 | 7,16 | 54,58 | 7,54 | 14,80

The color fastness results are presented in TaBleThe results were generally within acceptable limits.
Washing, water, acidic and alkaline perspiration, and rubbing fastness values were mostly at% and 4
levels. Only slight dereases to i3l were observed in some staining results of the recycled polyester
containing samples under selected fastness conditions. However, these decreases were limited and did not
indicate a critical deterioration in overall dyed fabric performance.

Table 7.Washing and Water Color Fastndsst Results

Washing Fastness Water Fastness

s | Staining Staining

ample

Codpe 2| s '-g 21 o < | Color | 2 < 'E 2| o < | Color
2| E] S| &| 2| o |Changg 5 | £ | €| & | | & | Change
Q 8|1 51| 5 c | = Q 8 5|3 c | =
<T|O|8|&|< < g|la|<

R-80 45|45|45|45(45|45| 45 | 4 | 4 |45|45|45|45| 45

R-100 4 |145|45(45|45]|45 4-5 4 |45(45|45|45]|45 4-5
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4545|4545 4-5
4545|4545 4-5
4545|4545 4-5
4545|4545 4-5

R-120 4 45| 4 |45|45(45| 45 4
RRCY-80 [45|45| 4 |45|45|45| 45 4
RRCY-100({4-5(45| 4 |45|45|45| 45 4
RRCY-120(45(45|45|45|45|45| 45 |34

E N N

Table 8.Perspiration and Rubbingolor Fastness Test Results

Acidic Perspiration Fastness Alkaline Perspiration Fastness E:gtbr: ggs

ngdple _ :talniral)g . . _oStalnlr:T? . Weft

Sjo|g|e| < <|o|8| 8] <

R-80 4 |45| 4 | 45| 45 |45 4-5 4 | 45 4 | 45| 45 | 45 4-5 45| 4-5
R-100 4 |45| 4 | 45| 45 |45| 45 4 | 45| 4 | 45| 45 | 45| 45 |45| 45
R-120 4 | 4| 4| 4| 45 |45| 45 4| 4 4 4 | 45 | 45| 45 4 | 4
RRCY-80 | 4 |45| 4 |45| 45 |45]| 45 4 | 45| 4 | 45| 45 | 45| 45 |45| 45
RRCY-100| 4 |45| 4 | 45| 45 | 45| 45 |34| 45 |34 | 45| 45 | 4 45 | 45| 45
RRCY-120| 34 | 45| 4 | 45| 45 | 45| 45 |34| 45| 4 4 | 45 | 45| 45 |45| 4

The thermal properties of the samples are given in Table 9. In the conventional polyester fabric, alkaline
treatment increased ther mal focR8n0d utcot i2v2i.t2y0 flr oln® 1j9 .
120. Thermal absorptivity and maximum heat flow also increasedl&0Rindicating a cooler touch
sensation and improved heat transfer behavior. For the recycled pob@siEning fabric, thermal
conductivitywasgeer al Iy higher than that of the convent.
W/mK for R RCY-120. However, thermal absorptivity decreased after alkaline treatment, especially at R
RCY-100. Overall, alkaline treatment affected the thermal progedieboth fabric groups. The most

bal anced i mprovement was observed in the convent:i
Table 9. Thermal Comfort Test Results
Sample Ther_m_al _ The_rmal The_rr_nal '_I'hermal Maximum heat
Code Conductivity -( & Diffusivity - (a)- | Absorbtivity - (b) | Resistance (r) - flow - (gm) -

- (W/mK) x 103 (m?/s) x 108 - (W.s¥Im2K) (Km?/W) x 10° (W/m?)
R-80 19,67 0,005 309,40 13,47 416,13
R-100 20,00 0,005 286,13 13,40 416,10
R-120 22,20 0,004 334,50 14,30 431,77
R RCY-80 25,70 0,007 320,43 14,00 428,50
R RCY-100 25,20 0,009 261,80 13,37 420,70
R RCY-120 27,30 0,008 302,00 14,73 418,73

4.CONCLUSION

In this study, the effects of alkaline treatment on conventional polyester and rquylglestercontaining
woven fabrics were comparatively investigated. The results showed that alkaline treatment caused weight
loss in both fabric groups, and the weight loss increased with increasing treatment temperature. At the
higher treatment temperagyroth fabrics exhibited similar weight loss values of approximately 7%.

Alkaline treatment improved the wettability of the fabrics, as confirmed by the decrease in water contact
angle values. This improvement was more pronounced in the recycled petyegtning fabric. In
addition, bending stiffness decreased after treatment, indicating improved fabric flexibility and a softer

handle.

However, alkaline treatment also caused tensile strength loss, especially in the weft direction. The recycled
polyeste-containing fabric showed a much higher weft tensile strength loss compared with the conventional
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polyester fabric. This result indicates that recycled polyesietaining fabrics are more sensitive to
alkaline treatment and require more careful processrol.

Color measurement results showed that alkaline treatment did not cause a critical deterioration in color
properties. The K/S values were maintained or improved, particularly in the recycled peatpastéming

fabric. Color fastness results wegenerally within acceptable limits. Thermal comfort results indicated
that the most balanced i mprovement was obtained i

Overall, alkaline treatment can improve the wettability, flexibility, color yield aome comfortelated
properties of polyester fabrics. However, for recycled polyesiataining fabrics, the treatment conditions
should be optimized carefully to balance surface modification benefits with mechanical performance losses.
Therefore, milér alkaline treatment conditions may be more suitable for recycled polgestaining

fabrics when tensile strength retention is a priority.

For future studies, the alkaline treatment conditions should be investigated in a wider experimental range
by corsidering lower chemical concentrations, shorter treatment durations and alternative temperature
levels, especially for recycled polyestamtaining fabrics. In addition, surface morphology analyses such

as SEM and fiber diameter measurements may be asettér understand the relationship between weight
loss, surface modification and mechanical performance. Further studies may also focus on optimizing
alkaline treatment together with efrgendly finishing agents in order to improve wettability and canfo
properties while minimizing tensile strength loss. Moreover, theteng durability of treated fabrics after
repeated washing and wearing should be evaluated to determine their suitability for industrial and
commercial applications.
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OZET

Bankalarin kredi tahsis davranisi yalnizca makroekonomik kosullardan degil, sahiplik yapisi ve kurumsal yonetim
ozelliklerinden de etkilenmektedir. Bu ¢alisma, kamu sahipligi ile yonetim kurulu bagimsizligimin Tiirk mevduat
bankalarimin Kredi/Aktif Orani ile iliskisini incelemektedir. Tiirkiye literatiiriinde kredi davranigini sahiplik yapusi,
yonetim kurulu bagimsizligt ve makroekonomik degiskenlerle ayni model icinde inceleyen ¢alismalar olduk¢a
suirlidir. Analizde, aktif biiyiikliigiine gore ilk on mevduat bankasinin 2013-2023 dénemini kapsayan dengeli panel
veri seti (N=110) kullanilmistir. Bagimli degiskenin Kredi/Aktif Orani oldugu modelde, kamu sermayeli banka olma
durumu ve yonetim kurulundaki bagimsiz iiye sayisi temel agiklayici degiskenler; GSYH biiyiimesi ve enflasyon kontrol
degiskenleri olarak yer almaktadir. Hausman testi sonuglari rastgele etkiler tahmincisinin kullanilmasina engel
olusturacak bir bulgu ortaya koymamis; tahminler banka diizeyinde kiimelenmis saglam standart hatalarla
gerceklestirilmistiv. Kamu sahipligi ve bagimsiz tiye sayist Kredi/Aktif Orani ile pozitif; GSYH biiyiimesi ve enflasyon
ise negatif yonde iliskili bulunmugstur. Bulgular, kredi tahsis davranist ile bankalarin sahiplik ve yonetisim ozellikleri
arasinda istatistiksel olarak anlaml iliskiler bulundugunu gostermekte ve kamu bankalarinin kredi kanalindaki roliine
iliskin Tiirkiye 6rnekleminden giincel ampirik bulgular sunmaktadir.

Anahtar Kelimeler:Sahiplik Yapisi, Yonetim Kurulu Bagimsizligi, Kredi/Aktif Orani, Panel Veri, Tiirk Bankacilik
Sektorii

Corporate Governance And Ownership Structure As Determinants Of Bank Lending Behavior: Evidence From
Turkish Deposit Banks (2013-2023)

ABSTRACT

Banks' credit allocation is shaped not only by macroeconomic conditions but also by ownership structure and
corporate governance characteristics. This study investigates the association between state ownership, board
independence and the Loan-to-Asset Ratio of Turkish deposit banks. Studies that jointly examine lending behavior
with ownership structure, board independence and macroeconomic variables within a single model have received
relatively limited attention in the Turkish literature. The analysis employs a balanced panel dataset covering the ten
largest deposit banks by asset size over the 2013-2023 period (N=110). With the loan-to-asset ratio as the dependent
variable, state ownership and the number of independent board members serve as the main explanatory variables,
while GDP growth and inflation are included as macroeconomic controls. Hausman test results did not produce
evidence precluding the use of the random effects estimator, and estimates are obtained using bank-level clustered
robust standard errors. State ownership and the number of independent board members are positively and
significantly associated with the ratio, whereas GDP growth and inflation exhibit negative and significant
associations. The findings indicate statistically significant relationships between lending behavior and banks'
ownership and governance characteristics, offering recent evidence from Turkey on the credit-channel role of state-
owned banks.

Keywords:Ownership Structure, Board Independence, Loan-to-Asset Ratio, Panel Data, Turkish Banking Sector

1. GKRKK

Bankal ar én kredi tahsi s davranéxke, finansal
b¢yeé¢menin s¢e¢rdegreglebilirligi a-éséndan kritik
don¢gkt¢egr el mesi vV e par a politikagéaeemur kalraekano
i Kl emekt e; bu nedenl e kredinin bil an-o i -i ndeki

83



/ </
O 26th International Scientific Research Congress O
11 - 12 July 2026
UBAK UBAK

°tesinde d¢gzenleyici otoriteleri ve politika yafg
benzer makroekonomko k ul | ar alt énda faaliyet g°steren bank
a-ékl amanén bir bo1l ¢m¢neén bankal ar én sahiplik \Y;
et mektedir. Tée¢rkiye bankacél ék Sz2é&lt °veg, yabdhnpEik
bankal aré aynée d¢zenleyici -er-eve alténda birlik
bir ortam svuig@maBt adlParemi 201sF g¢-1¢ begyéeme evrel e
enf | asy on emperckresimde bir agg§agétirmektedir.

Bu arayexKken kur amsal zemini i ki hatta dayann

i r¢zerindeki izl eme baskéséné ve dol ay
b¢ayj ed nesr araceéel éjeyla ¢stlendi]Ji gzeti
ne sg¢rer. Kamu sa plijJi l'iterate¢er ¢ 1 ¢
i tik hedefl e nkaeltakridaemm e bi Btdematni
ni tart éekmakt (La Porta vd. 2
dijinde, kred tahsis davraneKen n
ektedrusu di kkat -ekm

Bu -er-evede -al ékmanén araktérma sorusu ATg¢r
ezl ejée, makroekonomi k kokull ar kont
[ [ irdi rc¢?adl éeoklnaar, a kk a®mue s-eér knmaayketl aid éb a n

[
hi ‘
rden
adeér
i

D

k
r

z Ly e sayéseéeneén Kredi/ Aktif
k  ©2n0 2rBe vdd®unaet mi ma n kkaaspésnaéyna n2 0dle3r
kta; tahminl er, GSYH b¢y¢mesi ve enfl
ger-eklexktiril mektedir.

m
[
beyék
(N=110)d
mo d e |

€ K ma, pandemi ve VyYy¢ksek enflasyon d°°ner
bank k sektor ¢nesaddaKklignmaikltea yo°l nuept i kmanmkuur ul u
i -1in e
Or an r
araseénda i

2. LKTERAT] R TARAMASI
2. 1. Genel tCer -eve

al arak kredi davranékené kOrl el ék g°si
inden incelemektedir. Anarledi stoamhusil sardka
i statisti ksel ol arak anlamleée ilikkiler l

O

Kur ums al y°netim yazénénén —ekII’dEJIndekI vekoCcC
kararllar@mas &raw | anan pay sa éndaki
6). Shleifer ve Vishny (199 rumsal y°netir
e etmesini gévenceye alakai & -elvar
al czerinden bajlanér. Bun [ [
ulunun bil exki mi ise y°net.i
kanal eén kesikiminde kekil/
araktérma sorusu i-in dojrudan

-
=N —

2.2. T¢rkiye ¢al ekxmal ar

T¢rkiye'de sahiplik
verimlilik ©°1-¢tl i
ve yabancé rakipl
raporlayarak kame t ki nsi z |
¢ol ak vV e kenol (
geni Kl emesi nde da
sonucuna ul akéer .
kar makek|l akmakt

n a Hdsgax (R0O02), malivetvgu | ar
ldéhkil madé kameékmal ma y
aha d¢kegk maliyet dy
karké bir perspekt
redi b¢gyéemesini baj
ndeéejain,k ak@rleal @k ev e

éséndan y°netim |
a ] eémsézl ek bulgulareée belir
Borsa Kstanbul 'd |21061 4b apnaknaeyl &éi nkdeep sbaayjaénms20z0 7,y e
arasénda pozitif e anlamleé bir i i KiRiO1Buld@m.e mB
mevduat bankal ar énda bajemsé y°neti ci oraneéneén
20092016 d°neminde bajémséz ¢(ye orané ile °zkaynak
bunun mevzuat gerej i atanan cyelerin denetim iK

koyar . Di kkat -ekici ol @méendn beadlga@l ek éy° ¢ taena gne
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2. 3. Ul usl ararasé ¢al eékmal ar

Ulusl araraseée | iterate¢grde kamu sahiplifJi il e ki
i Kl enmi Ktir. La Porta vd. (2002) ve Din- (2005),
sistanat i kK bi -i mde farkl él akabilecejini g°steren | it
(2005) ayréca kamu bankal arénda mevduaten topl ar
bankal ara keéeyas!l a dyg¢ Kk ¢2804)kCall vd. g2018)veé Febied. (2014),isahiplik Sa p i
tereéenegn ekonomi k dal gal anmal ar boyunca kredi ar z
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kredi tahsi si od
HKPOTEZLER

Bl ¢m 2" deki sent ez, dort sénanabii lliirt ebreaktl ¢ernet,i
mel ki yetindeki bankal arén kredi tahsisinin °zel

°rnekl eminde kamu bankal arénén kredi geni kKl emesir
g¢-lendirmektedkril Buhapdaganae©®°yle kurul muktur:

—= 0" S 3QO0

-al ékma, kamu sahi|
l exktirmektedir.

w << XX ~"hQ
®© o ' T

Hl:Kamu ser mayel. banka ol ma dur umu, bankal arén Kr

Kur ul bajéemseézl é&jéna ilikkin bulgularéen hem T,
negatif k uteuspil,ar ial ibk®kli¢nnimm varl ej éne vV e yoneényg (
getirmektedir.

H2:Y°netim kurulundaki bajémséez ¢(ye sayéseée, bankal

Makr oekonomi k kokul |l ar é temsi lbgry ¢ mo delee eddHhic
dejikkenlerinin de kredi tahsis davranékéyla il
hi potezler oluxturul muktur:

H3:Ekonomi k b¢y¢ me, bankal arén Kredi/ Aktif Oraneée i
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H4: Enflasyonb ank al ar én Kredi / Akti f Orané ile anlamleé b

¢al ékxkmadaki spesifikasyonla tutarl é bi-imde hi
beklentiler, l'iterat¢rdeki b°1l ¢nme nl eedkemmainyélne a°mpci
model inde panel veri anali zi araceéel éjeyla test e
4. VERK

Anal i z, T¢rkiye'de faaliyet g°steren mevduat
fonksiyonlaré ve performans pr of ialnl ekrait ed &8kme meéeknad ak
yatéréem bankalaré ©°rneklem dékénda tutul muck; akt
dahi |l edi | mi ktir. ¢tal ékma d°nemi, ver.i g2023e k| i | i
yell ar éné Ckrampekalmam tyl&#ll v gh®aznikeamd en ol ukan dengel.i b
Finansal veril er BDDK ve T¢rkiye Bankal ar Birli
raporl aréndan; y°netim kuruluimapapénhar i Kgenele
il e Kamuyu Aydénl atma Platformu (KAP) duyurul ar ér

Bajémlée dejikken ol an Kredi/ Aktif Or ané, bantk
davranékéné yanseétan ©°| -ektden BeéoadbBr &dinémi biirr .
deji kkenl er, kamu m¢gl ki yetini g®steren dummy dej
GSYH b¢y¢mesi ve enflasyon ise makroekonomi k kont
analizlerdek dén y°netim kurulu ¢yesi orané da model e ¢
katké sajlamadéjéendan ni hai mo d e | spesifikasyonu
istatistikler Tablo 1'"de sunul maktadeéer.

Tablo 1: Degisken Tanimlan ve Tanimlayici istatistikler
.. Beklenen Std. .

Degisken Tanim isaret Ort. Sap. Min Maks

Kredi/Aktif Orani | Toplam kredilerin toplam aktiflere

(%) orant (x100) — 61,97 | 562 | 47,77 | 73,95

KamuDummy Banka dogrudan/dolayli kamu + 0,30 0,46 0,00 1,00

kontroliindeyse 1, aksi halde 0

Yoénetim kurulunda icrada gorevli
olmayan ve bankayla dogrudan
cikar iligkisi bulunmayan Uye sayisi

Bagimsiz Uye
Sayisi

I+

2,59 1,49 0,00 5,00

GSYH Blyume Yillik reel GSYH buyiime orani

I+

5,28 2,95 0,82 11,44

(%)

Enflasyon (%) | TUFE'nin yillik yiizde degisimi + 23,34 | 21,02 7,40 64,77
Not : N=110 (10 bank2a3,| deln gelli, @RoOnmel ). Ver i kaynakl ar é&: BDDK
Beklenen ikaretleejlitmratirdaeksébmakeéadeér ; hi potezler ki

¥rneklem ortalamasé itibaréyla bankal ar aktif
(%61, 97) ; bununla birlikte %47, 77 ile %hkBdad5 ar a
bankaya °nemli °1I -¢,de dejéilktgi®jzil eiml g% dtne mmeéd3t0e dii rk.
Baj émseéz Ly e sayeéeseée 0 il e 5 arasénda dej i Kme Kkt
uygul amal arénén bankal ar i xraas®éndca mekmejdenm . o l[Emd d &
sapmasé (21, 02) i ncelenen d°nemdeki gé¢-1 ¢ makroe
istatistikler, dejikkenler arasénda analiz yapeéel.
g ° smeldedir.
5. Y¥NTEM

¢al ékmaneén ampirik model i, kredi tahsi s davr
makroekonomi k kontrollerle ilikkilendiren dojrus:

Kredi Aktif Orani_it = p0 + p1 KamuDummy it + 2 Bagimsiz_Uye_Sayisi_it + 3 Buyume t + 4
Enflasyon t +u i +¢ it (2)

Burada i bankayeé (i2023), g stk )mekt eyéluéei (dahk
etkil ese, hdtatteri mini i fade et mektedir. Deji Kkel
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Ampirik analiz ¢- akamada ger-eklexxtirilmixktir
astgele etkiler (RE) tahmincilankakaagéehdrt 2amhn
abit ol dujundan sabit et kil er model inde tahmin
atsayélar ¢zerinden dejerlendirilmiktir; test s
| ukt ur ac atkayba rk coyurhagnué ko,r zamanl a deji Kmeyen sahiop
| anak sajlamasé nedeniyle rastgele etkiler mode
arkélaktéermaseé B°l ¢m 6'da (Tablo 3) raporl anmakt

Kk i Sénanméxkt éer .
, banka boyu
eol @rdi xiklemil
08) . Enfl asy
s a
5]

S
(@]
-

meokdeermha dha t e me | varsayeémlar é
tiyle incelenmik; dur aj anl e
zaman boyutunda deji klea da
durajan bulunmuktur
, 9821). Bununl a birl:.

depzcekedeperhenidl e kull
yoruml anméxt ér . ¢okl u do
Bel ¢m 6'"da (Tablo 2) sunul makt a

I -¢nc¢g akamada,n rkarnyenlaky am@adbvénecek ol asé heter
arkée te¢em tahminler banka d¢zeyinde k¢gmel enmi ko
statistikleri Tablo 4" ¢n notunda raporl anmakt ad:¢

X
OS99 wm
—~
©
1]

— =5 o
QD T Il DO O

t
z
k
P
0
d
I

r
m

—>
-
c
7]
o
o O<

u

-

. BULGULAR

1. Tanéeml ageKdrBlUlhgylbar Yapése

Korel asyon yapéseé, -0k deji kkenli analize ge
ktadeéer . Kredi / Akti f Or ané il e Enfl asyon a
nmedkt gdid) . (Bana &kaykeeekkismhde]i kkenl erinin
asyonl aré zayeéefter (KamuDummy i -in 0,134,
asyonl ar eén t ek bakeéna yeter |l ol madéj

| esnchiirmi I°meem takédéjéné g°stermektedir.
asyon KamuDummy il e B-@]j8Mh&¢zveyenSgya&ase
€ -oklu dojrusal bajlanééedeihrthamakt adée
a-éklayeéecénén modele birbirinden ayr éx
vede sénanmasé gerektijini ortaya koymakt ad:¢

© 0

e
5]

©~—O0O ®d® o O
—1—13—1‘—)HHN\<
N I ORI

W= ——0ow

D
D

Tablo 2: Korelasyon Matrisi
) &) 3 4 ®)
(1) Kredi/Aktif Orani 1,000

(2) KamuDummy 0,134 1,000
(3) Bagimsiz Uye Sayisi 0,090 -0,302 1,000
(4) GSYH Buyime -0,252 0,000 0,023 1,000

(5) Enflasyon -0,714 0,000 -0,053 0,172 1,000

Not: N=110. En y¢ksek MIoRF rduesjaelr ib alj,l 1a0n toél uspo r-uonkulnua i kar et et m

QY OO

. 2. Panel Tahmin Sonu-1|aré
I - tahminci araséndaki kar kél akt &r ma, kat sayeél

énda istikrarl é& kal déj éneé g° satnesrémae kgt°erdginre n( TBaa
Sayeéseé kat sayéséneén panel t a-h mg w cigl®ezrlienndeeme
rojenlijin di kkat e al @énmaséneén °nemine i Ka
rl ndir mesi doj et Uus erschas rad €tngnelke éet k iKladrs ap

ol - e tutarl é ol masé, sonu-1ar

72}
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o= D << =
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Tablo 3: Model Se¢imi — Havuzlanmig EKK / Sabit Etkiler / Rastgele Etkiler
Degisken Havuzlanmis EKK FE RE
Sabit 65,9564*** 64,5927*+* 64,4398***
KamuDummy 2,0356** — 2,5463***
Bagimsiz Uye Sayisi 0,4058 1,1651*** 0,9301***
GSYH Biiyiime -0,2604** -0,2731** —0,2691%*+
Enflasyon —0,1832*+** —0,1800%*** —0,1810%**
Not : * koK p<O0, 01, * x p<0, 05, * p<0, 10. FE model i nde zZzaman
edil emedijJinden il gilt@i katsayé raporl anmaméektér. Standart h;
banka d¢zeyinde k¢ malaegrnmihatsdjalramHsatus man 6] =0, 3039 (sd=3; p
Ni hai tahminler d°rt hi potezin tamamé i-in an
sermayel. bankal ar , dijer kokul l ar sabitken, bil
yak akék 2,5 puan daha y¢ksek bir pay ayérmaktade
hedefl er dojrultusunda kredi kanal éné daha yojun
kamu bankal arénén krediolkugddtalnedrediéjmémid ag °dsathear eert ku
Porta vd., 200 2; Di n-, 2005) ve T¢rkiye' de kamu b
ortaya koyan ¢ol ak ve kenol (2021) ile ayné y°nd:«

Y°netim kurul undakiKrledar /iAlkayv & Oajaems end a¢ we, k| a K

il kkilidir. Bu ilikki, baj émséez ¢ye Ierin gzet
destekl emekte ve Topalojlu ve Ege (2018) arlegl bi a
paralellik takémaktadeér. Romano vd. (2012) il e I
sonu-l ara ul akméxkteér ; bu karékék g°°r¢gném, baj & ms
tanéména duyarl é ol abik&tctajnng°ngatemkenti] iyodaml
boyutunun kredi tahsisinin nlaml é& bir belirleyi

Makroekonomi k kontroll er, GSYH b¢y¢é¢mesi ve eni
il kkioi ol ddfiunuEgPbkaeymekkat sayeéseée, d¢zeyde du
belirtilen ihtiyatla dejerlendirilmelidir. Bu bu
-er-evesinde ele alénmaktadeér.

Tablo 4: Rastgele Etkiler Modeli Nihai Tahmin Sonuglari
Degisken Katsayi Kumeé?_'aglam t p

Sabit 64,4398 0,9682 66,558 0,0000

KamuDummy 2,5463 0,9598 2,653 0,0092

Bagimsiz Uye Sayisi 0,9301 0,2485 3,743 0,0003

GSYH Biiyiime -0,2691 0,0970 -2,774 0,0066

Enflasyon -0,1810 0,0195 -9,302 0,0000
Not : N=110. Bajéemlé dejikken: Kredi/ Aktif Orané. -Paganer al | R
p=0,6016; Durbin-Wat son=1, 1502. Banka d¢zeyinde k¢gmel enmik sajlam st

B¢etéen ol arak model | biaf emb k| aleg k kBADeghkE defk
R] =0, 5386) ; el de edil en bul gul ar , sahiplik yapeé
davranékeéeyla istatistiksel ol arak anlamleée ili«kki./l
7. TARTI k MA

Kamu sahi pkkjinnebui gu, devl et me¢l ki yetindeki
bankal ardan farkl él akabil ecejini g°steren ul usl @
T¢e¢rkiye''ve i likkin geégncel kanétl ar a n( yelnak bvea kgé&|
ekl emektedir. ¢al ékmaneén bu a-eédan kat kése, s°z
Kokl ar eéné 12i0-263r ech® n20mli 3h d e vV e bil an-o - kredi
g°stermesidir. Bu buil gkua n aklaémud abkain krad | a¢r ne¢gnné nmakkr reode k
sajlaml ek hedefleri birlikte dejerlendirilerek 1i:
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Kur ul bajéemseézl éjéna ilikkin bul gu, bol ¢nmg¢Kk
(Topal oj I0ul 8;e LEgaeng 2vd. , 2013; Chou ve Buchdadi,
bil diren -al ekxmal arla (Romano vd., 201 2; Ersoy
ayrekmanen bir bol ¢mg, bul gul arén dluhvayé e odd mam
a-éklanabilir: Te¢rkiye literategreéegndeki negatif bt
-al ekma kredi tahsis davranékéné Kredi/ Aktif Or ¢
baj émseéezl &k kitCarl téed krka se&kmseni nden kredi tahsi si eks
cretmesidir. Pol itika a-éséndan bu il kki, Kur
tasarl anérken bunlarén kredi ptoel i dli kramas @& ngerelat
et mektedir; bununla birlikte ilixkki nedensel bi -
bul guya dejil tamamlayécé analizlere dayandeér él me

Makroekonomi k dejikkedilenmnezéhérkikmnpohgulalke
literate¢rl e (Sapienza, 2004; Cul | vd. , 2013; Ferr
banka i - °zelliklerle a-éklanamayacajéné mrtaya
d°nemlerinde kredi kompozi syonunda farkI|l él akmal a
-al eéxma, sahiplik ve y°netikim tartékmaseénén mak
bir -er-eve sunmaktadéka Béekadmudmga, ab&mkd edigt e yion
politikalarénén konjonktg¢r el kokul |l ardan baj émsé:

Bul gul ar yoruml anér ken -al eéxmaneén séneérl él ekl
beyekl ¢ ¢ne g°re é@éylka one meg&ldluak brekassl|l & verile
farkl & banka gruplaré veya farklé ¢l ke °rnekl eml e
nedensell ik iddiasé takémamaktagskgralempapéeesdait enk
Zaman boyutu (T=11) vV e enfl asyonun d¢zeyde dur
yoruml anmaséné gerektirmektedir. Bu sénérl el ekl a
[

l eride daharlgenyap@lrack&khk edndjer ul amal arén dejeri ne

8. SONU¢ VE POLKTKKA ¥NERKLERK
Bu -al ékma, sahiplik yapésé ve y°netim kurulu
tahsis davr aneéeié@y2l3a di°lniexkrk ingi nkia,me20/1aler dersgdaliiyl i |
Bul gul ar , kamu sahiplifji il e Kredi / Aktif Or ané
gestermektedir. Bu sonu- H1"' i desteklemektedir.
sayéseéna il ikKkX'iyni pdoezsitte kil ebnud kgtue d i r . akroekonomi k
ve H4 ile uyumludur: GSYH bg¢yémesi ve e nfl asyon,
tahsisinin makro konjonktg¢re duyarl el é]jéné ortay:
¢tal erematlgirte ¢- katkée sajlamaktadeéer. Birincisi,
géncel bir d°nem i -in T¢grk bankacél ék sektOr¢gndel
Kur ul bajéemseéezl éjéne makr de k o nnoonrd &kl kio-nitrrdod | Bt r la
Iiterat(,rcnde tanéemlanan araktéerma boklujunu el e
k©r|é| ek g°stergelerinden Kredi/ Aktif Orané temel
rol ¢lneen-ba kompozisyonu ¢zerinden bakan bir perspe
Politika a-éséndan bul gul ar, kamu bankal ar é@énén
finansal sajl aml ék hedefl eri birlikte dAyeéetandi
kur umsal y°netim d¢gzenl emel er i tasarl anérken bun
kredi tahsis davranékeé ¢zerindeki ol asé etkileri:i
Sonu- ol arak bu -al éexkmal n&zcai mdakarhosd kso ndbamn rka nk
bankal arén sahiplik ve y°netikim ©°zelliklerinin
bajemséezl éjée ile makro dejikkenl er.i ayné model i -
yeni bul gul ar kazandéer mékteéer . Gel ecek araktérmal ar
davranéxkeyla ilixkkisini daha genik °rnekl emlerle
°zelliklerinin bankal aretnkiflienrainsiade sayjrléa miiéef €- glz¢
al énabilir Daha y¢ksek frekansl e verilerle yap!
di nami kl eri ni daha ayrénteéelé bi-imde ortaya koy
kur umsal y°netim ©°zelliklerinin kredi tahsis d e
gerektijine y°nelik ampirik kanét sunmaktader.
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OZET

Bu ¢alismada, otomotiv sektoriinde faaliyet gésteren bir dokiimhane isletmesinde kalip degisim siireglerinin
ivilestirilmesi amaciyla dijital ikiz teknolojisi ile Tek Dakikada Kalip Degisimi (SMED) metodolojisinin birlikte
kullanimi ele alimmustir. Giiniimiiz tiretim ortaminda artan rekabet kosullari, isletmeleri iiretim siireclerinde
verimliligi artirmaya ve kayiplari en aza indirmeye yonelik yontemler gelistirmeye yonlendirmektedir. Ozellikle kalip
degisim stirelerinin uzun olmasi, tiretim hatlarinda duruslara neden olarak isletmelerin kapasite kullanim oranini ve
tiretkenligini olumsuz yonde etkilemektedir. Bu nedenle kalip degisim siire¢lerinin iyilestirilmesi, iiretim
performansun artirilmasinda onemli bir unsur olarak degerlendirilmektedir.

Arastirma kapsaminda mevcut durum analizi ger¢eklestirilmis; siire¢ler zaman etiitleri, saha gozlemleri ve video
analizleri araciligiyla ayrintili olarak incelenmigstir. Elde edilen veriler dogrultusunda iiretim hattimin dijital ikiz
modeli olusturulmus ve siiregler sanal ortamda analiz edilmistir. Daha sonra SMED metodolojisi uygulanarak
faaliyetler i¢ ve dus kurulum islemleri seklinde simiflandirilmis, deger yaratmayan faaliyetler belirlenmis ve iyilestirme
onerileri gelistirilmistir. Dijital ikiz modeli sayesinde onerilen iyilestirmeler fiziksel sisteme uygulanmadan énce sanal
ortamda test edilmis ve siireg tizerindeki etkileri degerlendirilmistir.

Uygulama sonucunda kalip degisim siiresinde azalma saglandigi, operator hareketlerinin daha diizenli hale geldigi
ve iiretim hattindaki verimsizliklerin azaltildigi belirlenmistir. Ayrica ekipman kullanim etkinliginin arttigi ve iiretim
stireglerinin daha siirdiiriilebilir bir yapiya kavustugu gozlemlenmistir. Elde edilen bulgular, dijital ikiz teknolojisi ile
SMED metodolojisinin birlikte kullanilmasunin iiretim sistemlerinde verimliligin artirilmasi ve siire¢ performansinin
ivilestirilmesi agisindan etkili bir yaklagim oldugunu gostermektedir.

Anahtar Kelimeler: Dijital ikiz, SMED, yaln iiretim, dokiimhane, verimlilik

Digital Twin-Supported Smed Approach In Smart Manufacturing Environments

ABSTRACT

This study examines the integrated use of Digital Twin technology and the Single-Minute Exchange of Die (SMED)
methodology to improve mold changeover processes in a foundry company operating in the automotive industry. In
today’s highly competitive manufacturing environment, companies are required to develop approaches that enhance
productivity and minimize operational losses. Long changeover times are one of the major causes of production
downtime, negatively affecting capacity utilization and overall manufacturing performance. Therefore, reducing
changeover times is considered a critical factor in improving production efficiency and operational effectiveness.

Within the scope of the study, a current-state analysis was conducted through time studies, on-site observations, and
video analyses. Based on the collected data, a digital twin model of the production line was developed, enabling the
processes to be analyzed in a virtual environment. Subsequently, the SMED methodology was applied, and the
activities were classified as internal and external setup operations. Non-value-added activities were identified, and
improvement opportunities were developed accordingly. Through the digital twin model, the proposed improvements
were tested and evaluated in a virtual environment before being implemented in the physical system.

The results of the study indicate that changeover times were reduced, operator movements became more organized,
and inefficiencies within the production line were minimized. In addition, equipment utilization was improved, and
production processes became more sustainable. The findings demonstrate that the integration of Digital Twin
technology and the SMED methodology is an effective approach for enhancing productivity and improving process
performance in manufacturing systems.

Keywords:Digital twin, SMED, lean production, foundry, efficiency
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1.GKRKK

Sekt °arthneckadet k | et e & ®stemerindeverimliik o d aké [éi Kty ¥y Mmeell me =i ne
olanaks aj | a@Gé k¢ @z d dakeplarinin- e K i t e ngnaekshidnn g ¢ |[kersiarvémma s €

cres i me- kar mhbalegeknesij K1 et dabdesmakien e viirke sistemlering ht i y a -
duymaséna neden ol2028)kt adér (Karnouskos,

End ¢80y maik | dexbiglikbes, r e sistemlerindal i j i t B éktaez kamefizkgel sistemlerin

sanal ortamda temsil edil mesine olanak sajl ayan
yer alan dijitaéel ikirz waklakemeveyazsgksecin di]j
model i ol arak tanémlanmaktadeéer (Grieves ve Vick
s¢re-leri ger-ek sistem ¢zerinde her haekgive bir m
farkl & senaryol arén sonu-laré ©°nceden dejerlendi
iy retim performanséné etkileyen temel unsurl ardar
setup faaliyetleridir. Uzuhi pehupasgaglemakt a, magk
artérmakta ve i Kletmelerin m¢gkteri taleplerine |
(Shingo, 1985) . Bu nedenl e setup s¢relerinin a
hedeflerinden birolarak kabul edilmektedir.

Tekl i Daki kal arda Kal ép Deji ki mi ( SMED) vy°nt emi
sistematilbiry a k | @upiévad doper as wg mlée & t &dnaéyl anmarsaékinttaced &VIER r d e
uygul amal arénén ¢retim sistemlerinde °nemld.i zam
arterdéeje belirtilmektedir (Singh vd., 2021).

Bu -aléekmada otomotiv yan sanay.i sekt°r¢gnde f oa
maki nesi nddegjkiik tkialngep s ¢r eci incelenmiktir. Arackt e
analize d i |SMEDmetodolojisik ul | an g1 b eankeirg ehéeir ki veieldeedilems .kn u - | ar
dijital i ki z model i yardeéeméylsaetdiep] es ¢ reenldd rriifdinm K
yoluylag r ep € mf o r ma rt £ evedijitel &kiz téknolojisinins ¢ ri g/-i | e-katliérkrmea | ar énd

katkésénén ortaya konul maséder.
2.KAVRAMSAL ¢ ER¢ EVEL KT ERA TARRMA
2.1.L KT ERA TARRMASI

Géengmegzdei gteml mrinde verimlilijupgalamakBamasel e
d ° n ¢ teknatojilerininbirliktek u | | anh &Il & ;& lyagrsténma Kz a t gefugs Il & el er i ni n
azaltél maséna y°neli k SMED wuygul amal arée il e ¢re
ol anak sajlayan dijital i kiz teknolojisi, i Kl etr

al maktader .

SMEDy ° nt germeéd,i me -eh arz evmatlas k;, r e laezrailntiémlmma dd@yalpe et i m
t e k niYj°indileotarakShingot ar a fgén d arolipr veldmikke r aspymlext &@m €l ma

esaséna dayanmaktadeér (Shingo, 1985h .ekipmivaap &1 an
kull aneéelabilirlifini artérdéjéné ve ¢retim esnel
vd., 2021).

Dijital i kiz teknolojisi ise fiziksel sisteml er
yakl akétmaméd mlraarkmakt adeéer Bu teknol oj i sayesinde
edil meden analiz edilebilmekte ve farkleée iyil ekt
Vicker s, 2017) . Dijital i kizl @rrnkagratri mepéekonmnml

belirtiimektedir (Karnouskos, 2022).
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Akell e cretim sisteml-ealiékmaenmnirda gegjdelall exitkiraz
optimizasyonub a kgglma n | akagnske u veangmdre&n i ri | Mmeesmantajamul ar &
sajladéje ifade edil mektedir (Tao vd., 2019) .
model |l enmesinin karar al ma s¢re-lerini hézl andeéer
vd., 2017).

Bravo ve Sierra (2022), ger -eklektirdi kIl eri - al
deji kkenlerin konsopabu-leadn | mesdnf@eniet brtaya Kkoyr

teknol ojisinin sretim sistemlerinde s¢erder ol ebi
i

sajladejée bel rtil mi ktir.

Literate¢grde SMED ve dijital i kinceygundiamal gP ek
Bununla birlikte, i ki yakl akémén b¢tenl exki k ol a
dikkat- e k me kBuredenlanevcut- a | éSMBERametodolojisiile dijital ikiz teknolojisinibirlikte

kul |l anar akersientiunp asz¢arlet €l maséna y°nelik be¢gtenl exki
22.Ar akt éAmanén

Bu -al é@ékmanén temel amac é, otomotiv sekt°r¢gnde f
verimlilijinin artéeazZalmasléemaskeurwua sgred ermpienifror
kapsaménda, Dijital Kkiz teknolojisi il e SMED m
et mektir. Bu dojrultuda arakter ma, mevcut sret il
deijkim s¢grelerinin sistematik bir yaklakémla az:
bi-imde geliktiril mesini hedefl emektedir.

23 Ar akt é ¥mamén

Bu arakteér ma, d°k¢mhane ¢retim s¢re-I1erikseidde sékl
d u rour ka rvé sa¢r reelirsizliklerinini Kk | @te mé o g ma n solumsezetkilerindenhareketle

°neml i bir i htiyaca yanét vermektedir. S°z konu:
teknol oji si il e SMED ey°nmatseemi maém ak adaea itk leilteeras
uygul amal arénda sénérl e d¢e¢zeyde incelenmik ol mas

BY¥NTEM
3.1Kk | etTneméatné mé

Ar a K toBmatieygnsanayis e k t °faaliyetgl ® s t vefr & mrke |k &takeplariney © n g Ir iek i m
ger-ekl exktiren bir i Kl etmede y¢éer et el megkt ¢r . Kkl
kapsadajegkngdmjni, kvelbohab a jkladd@ p ii kil ,egnd rere k|1 ek tjirreit li mme kKt €
sisteminde apélsomugnmbdam taklama makinesinde

faaliyetlerinin cretim akékeéne ol umsuz et kil ed
belirl enmiktir.

¢ al ekkanpas a méveud @ rdee-t By 1 @ nmdcee | setupic, kK 9 iurkitaaliyetteranaliz

edi Ivemiyk | epotansiyelin@unanoperasyonlab e | i r | Bamasonr3IMED metodolojisi

kull anél ar ak S¢re- yeni den tasarl anmécxk vV e gel i
dejerlendirilmiktir.

3.2Veri ToplamaS ¢ r e c i

Araktéermada kull anélan veriler dojrudan saha - al
i Kl emméeagéndak]I|faakyetlergP £ € @ mli &xn sagmk ekiomometrajy ©° nt emi y | e
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°l - ¢lvmegkoperatorlerl e go°r ¢Kkmel er ger-eklexktiril
dok¢manl aré incelenerek s¢gre- hakkéenda ek bil gil
Mevcut durumda ger-eklextirilen anal i z sonucun
belirilrenmByt s¢renin °nemldi bir k € s mé

neéen maki ner
faaliyetlerden kaynaklandeéjeée tespit edilmiktir.
3.3 Mevcut Durum Analizi

Y a p éncedemelerd& ald@p i ksteirrermak aji daliyetkeidero | u kKt euljiur I enmi Kt i r .

Faaliyet S ¢ r(dk)
Makinenind ur dur |4
Vi mekleme 7

Eskik al 6 kR pl n25
Kal éla&m® n ma 920
Yenik al Bh2ar [|15
Temizliki k| e ml e|23
Yenik al BhAE han33
Denemeg;, r et i mi (12
Toplam 120

Tablo 1. lyilestirme Oncesi Durum

Analiz sonu-1aré, s¢é¢re- i -erisinde katma dejer
zaman kayéplaréna neden ol dujunu g°stermiktir.
i Kl eml erinin cbjean i m¢sghattierédn sidumde ger -ekl ektir
uzamaséna neden ol maktadeér

34SMEDUy gul amas é

SMED met odol oj i sinin i1k akamaseénda faaliyet]l
séneéef |l anbhl@so@dmakineninéa l. e g mpnagem-dak | e kit € Ir gébrielé drir Il e ank K
ve bu faaliyetlerin dék operasyonlara d°n¢ktor ¢l
Kyil ektirme -al ékmal ar é kapsaménda yeni kal ebe
ger - e k| geateklickipmdniad & |, @K rmd @ © &gdeetni weio Ip rair hareketlerstandart

hale getirilmixktir. Ayréca vin- kullanéména il:
hedefl enmi ktir. Bu iyil exktir merleir | &z alimdli &rt es &jal
makine kullaném oranlaré artmakta ve genel iLre
edil mektedir (¥zkan ve Demir, 2019).

Ger -ekl exkti

ril dé¢zenl emel er sonucunda topl am
dekeréetmegBtyl e

n
e ¢retim hatténén duruk s¢gresinde

3.5Dijital K k Madeli

SMEDuUuy gul ama s éeldexdileni # 58 E B @ &diorf meaull earninrass¢éeri eadijitmlékz y | a
model i ol ukturul muktur .veOliuyitluerkutliarni | nnd ke | dduer ume v:
dej er | e n Dijtat ikizdijital @ ® h ¢ K temefpri | e k e rbiri elarakchedjeenr | e wved i 1 me k t
sretim y°netimine etkilerini ortaya koymaktader
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Dijital ikiz modelisayesindé a r¢kr le& o ynud |l tagistedyae r f o ana@i@endsiélvefinie r i | en
i yi |l exktgirretna methldrimanalortamda n c e | eBi°myi |kigigdlamayay e - mé de re
dejerllameéinr iglgmienni vereél (e

S¢re-

davraneéxeée

3.6.Di j i t weSMBDIEMNtegrasyonu

SMED ve dijital i ki
model |l enerek anali z
optimize edil mekt e,
artérél maktadér

. - e

‘ GERGEK SISTEM (SM

ED UYGULAMASI)

et e

SMED UYGULAMASI

O

+ I¢ / Di Hazirlik Ayrimi
+ Standartlagtirma
+ Hizh Kalip Degisimi

GERGEK ZAMANLI VERI

+ Makine Durumu

;

+ Uretim Verileri
+ Durug Silreleri
+ Operator Girdileri

00 KAZANIMLAR
ia .

+ Uretkenlik Artisi

Setup Siiresinde Azalma

+ Maliyet Tasarrufu
+ Operasyonel Esneklik

Veri Toplama

Gergek sistemden
veri toplama

+ Setup Siirelerinin Azaltilmas

e

Modelleme
Dijital ikiz modelinin
olusturulmas

Veri Akisi

Karar &

| | Optimizasyon

Simiilasyon

Senaryo ve siireg
similasyonlart

Geri Besleme

g
Sini
d

IC OPER

rasyonu,
s a Rutulany faatiyetleri r
esjsteminind p enca sy adreé le r v e raiz

kur ul

DIJITAL iKiZ MODELI

ASYON

1

AZALIS
S

o

Optimizasyon Uygulama
SMED siireglerinin Iyilestirilmis planin
optimizasyonu gergek sisteme

Sekil 1. SMED ve Dijital ikiz Entegrasyonu

DIJITAL IKiz MODELI

+ 3D Sanal Model
+ Siireg Similasyonu

vy

+ Performans Tahmini

/J ANALIZ & OPTIMIZASYON
l|||

+ Simillasyon ile Test
az A

+ Optimum Setup Plani

@ AKILLI KARAR DESTEK
« Veri Tabanli Kararlar

+ Proaktif Midahale

+ Sirekli lyilestirme

+ Yapay Zeka Destekli Tahmin

lv
NG/
Siirekli Iyilestirme
Geri beslemeile
stirekli gelisim

adit léee @ |

um S ¢ér

iyio

k e KLidldijgal ikiz teknolojisinintemel- a | émemsibig © st e r i Buyeakpagesthddiziksel

ortamdao | u wedlers ¢ r eldrdkdijital modelea k t a r &dsistankintdiramikd avr aaBekéhr é

olarak izlenip analiz edilebilmektedir ndBu dofjr
verimlilijin arteéerel maseée, mal iyetlerin azaltélm
hedefl ere ulakmada kritik bir ara- olarak dejerl
Arakt @mmad &« ké eme dekidefe kst gi tremteiad Sepiveezamare t ¢t | er i il
analiz edil miktir Elde edilen veriler dojrultu
kurulum i kKl eml eri ol arak sénéflandeéer él meck, dej er
ortaya -—rékaromlrm&kuit @kamada kurulum s¢grecine ait

modelio | ukt ur @ll umk tk hodeld.raanc €éd £rpee-y f a samdomaséda z | e ani ki, €
senaryolad e J er | eved y i | E°rmt ekrrinbee etkil@ianmalize d i | rBonolarakSsMED
uygul amal aré il

mal i yet

enerji

dejerl endiril mi

e

di

j

it al

t ¢ ket i mi
ir
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4. BULGULAR
4.1SetupS ¢ r e s iDred e Kii m
SMEDuU y g u | sonuausdeldeedilenperformansl e j etablo@2 d danul mukt ur .

G°ster ge |MevcutDurum|Ky i | e kDRuium

ToplamSetupS ¢, r |120dk 65 dk

K Operasyon 65 dk 27 dk

D éQperasyon 55dk 38dk

Tablo 2. lyilestirme Oncesi-Sonrasi Karsilastirma

El de edilen sonu-$arasig®s® daopilkan szaluppél mékt er .
iyilekmeye karkél ek gel mektedir.
Sonu-lar, setup faaliyetlerinin yeniden d¢zenl enm
gestermektedir.
4.2, r etPiem f or nkkiled € n a
Setup s¢relerinin azalteéel maseé, makinenin ¢retim i
azal maseé sayesinde cretim kapasitesinde artecx S

uygul anabil mesi m¢e mk¢n hale gel mi Ktir

Ayréca operat®°r hareketlerinin standartl| aktoéané&lomdg
yeéreéeteéel mesine katke sajl améektér. Bu durum kalite ¢
ortaya -ékarméexter.

4.3Maliyet veVerimliik Dej er |l endi r mesi

Setup s¢relerinde el de edilen azal ma yalnézca zams
dé¢Ker ¢l mesine de kat kéda bul unmuxktur. Maki ne dur
y ¢ kselkmiykn avkel ar én daha etkin kullanél masé m¢gmkeéen h
Dijital ikiz teknolojisinink ul | aniseli ma ¢ ek d li & e didiksel sisterdenygulanmadar? n c e
dejerlendiril mesine olanak sajl amErmaés¢r B8yl dabaolt
getirilmicktir.

Literat¢rde yer alan -al ékmalar incelendijinde el
ger¢l mektedir. ¥zellikle setup s¢releriniemr éedzaljteal
bu araktérmada el de edilen iyil exsifiggloernemé@ném . bakal
5.SONU¢

Bu -alékmada otomotiv yan sanay.i i K|l etmesinde ku
i ncelvesetmis g r e laezrai Inti égl °rmadsiléigka | e-katliérgmeea s € k|l ekt i ri | mi kKt
SMED metodol oj i si il e dijital i kiz yakl akemé Dbirl |

Ger - e k| amlizler sandcendamevcut durumda 120 dakika olan setup s ¢ r e $5% dakikaya
deker pled & r & B D ynlitaplangsetups ¢ r e %4518alrea niéynidlaseakjmea rEldee K t € r .

edilen sonu-1ar, yal én ¢retim tekniklerinin dojr.
sajlayabil ecejini g°stermektedir.

¢tal emmaakkménda ol ukturulan dijital i kiz modeli, °nc¢
olanaks a ] | veuygukame® n c e Si¢ mddeev r a mralicedimesink at ké sunmuktur . B
i kiz teknolojisinideijyiall neayrmaé i zdmared a maaregl adest ek

ortaya koymaktadér.

Ar akt eér mad osjornuul -til uadr uért deeeelt eurpi nsgz ®lltemayna alyénmali &r da
met odol oji sinden yararl|l apkabbhpopgi Verba dabE&ekbhbmeb
- al e k meelr & radoavariltoplamasistemleri,nesneleririnternetiu y gu | aveppd ma ¥ z ek © de
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Evli Bireylerder Es Uyumu Olcegi Gelistirme On Psikometrik Ozellikleri
Calismasi: Agcimlayici Faktor Analizi Sonuglar
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Es uyumu; iletigim, giiven, problem ¢ozme, ortak degerler ve evlilik doyumu gibi boyutlart kapsayan ¢ok boyutlu bir yapidir. Tiirkiye'de bu
yapiyr degerlendirmede kullanilan araglarin biiyiik dl¢iide yabanci olgeklerin uyarlamalarmdan olusmasi, Tiirk kiiltiiviine ozgii bir él¢me
aracina duyulan gereksinimi ortaya koymaktadir. Bu arastirmanin amaci, sistemik yaklagim temelinde gelistirilen Evli Bireylerde Es Uyumu
Olgegi'nin agimlayici faktor analizi sonuglarint sunmak ve 6n psikometrik ozelliklerini incelemektir. Arastirma, 21 yas ve iizeri 415 evli birey
ile yiiritilmiistiv. Yapr gecerligi Temel Eksenler Faktorlesmesi ve Promax dondiirme yontemi kullanilarak incelenmis; giivenirlik
analizlerinde Cronbach's alpha, diizeltilmis madde-toplam korelasyonlart ve %27 alt-iist grup karsilastirmalart hesaplanmistir. Bulgular,
KMO degerinin .962 oldugunu ve Bartlett Kiiresellik Testi'nin anlamli bulundugunu géstermistir. Analizler sonucunda toplam varyansin
%71,024%inii agiklayan, 25 maddeden ve ii¢ faktorden olusan bir yapi elde edilmistir. Faktorler; Eviilik Doyumu ve Yakinlik, Giiven ve Ortak
Degerler ile Iletisim ve Anlayis olarak adlandirilmistir. Olgegin toplam Cronbach's alpha katsayisi .97, alt boyutlara iliskin katsayilar ise
.90 ile .96 arasinda bulunmugstur. Bulgular, gelistirilen olgegin gii¢lii bir faktor yapisina ve yiiksek i¢ tutarliliga sahip oldugunu
gostermektedir. Dogrulayict faktor analizi ¢alismalart tamamlandiginda dlgegin aile damismanhigi, psikolojik danmisma ve evlilik
arastirmalarinda kullanilabilecek gegerli ve giivenilir bir 6l¢me araci olmasi beklenmektedir.

Anahtar Kelimeler: es uyumu, eviilik doyumu, él¢ek gelistirme, acimlayici faktor analizi.

Development of the Marital Adjustment Scale For Married Individuals: Preliminary Psychometric
Properties and Exploratory Factor Analysis Findings

ABSTRACT

Marital adjustment is a multidimensional construct encompassing communication, trust, problem-solving, shared values, and marital
satisfaction. In Tiirkiye, most instruments assessing marital adjustment are adapted from scales developed in other cultural contexts,
highlighting the need for a culturally sensitive instrument reflecting Turkish family and marital dynamics. The present study aimed to examine
the preliminary psychometric properties of the Marital Adjustment Scale for Married Individuals by presenting the findings of the
Exploratory Factor Analysis (EFA). The study was conducted with 415 married individuals aged 21 years and older. Construct validity was
examined using Principal Axis Factoring with Promax rotation. Reliability analyses included Cronbach's alpha coefficients, corrected item-
total correlations, and upper-lower 27% group comparisons. The Kaiser-Meyer-Olkin value was .962, and Bartlett's Test of Sphericity was
statistically significant, indicating the suitability of the data for factor analysis. EFA revealed a three-factor, 25-item structure explaining
71.024% of the total variance. The factors were labeled Marital Satisfaction and Intimacy, Trust and Shared Values, and Communication
and Understanding. The overall Cronbach's alpha coefficient of the scale was .97, while the subscale coefficients ranged between .90 and
.96, demonstrating excellent internal consistency. Overall, the findings indicate that the scale possesses a robust factorial structure and
satisfactory preliminary psychometric properties. Following the completion of Confirmatory Factor Analysis, the instrument is expected to
serve as a valid and reliable measure for use in family counseling, psychological counseling, and marital relationship research.

Keywords: marital adjustment, marital satisfaction, scale development, exploratory factor analysis.

1. GKRKKk

EvIiilik, bireysel ve topl umsal d¢zeyde ikl evsell i]
baréndéran dinami k sistemik bir be¢tender . Bu si st
belirleyen &«hat@emlain papé tt&@ak uyumu" kavrameder . E
i -erisinde bul unan bireylerin i1 Kki kalitesini,
edebil me potansiyellerényawveétaarml acgle nakut [dwylgiurs ay «
a-édan ek uyumu, yalnezca evlilik doyumunu yanseét
i Kl eyi kini, yakanan g¢-1 ¢kl erl e baywanséekma sgkebbyg
ol arak ele alénmaktadér. (Fincham & Beach, 2010)
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kur amsal yakl akéml ar dan
zéelk ,e esnetkelmekl vbei | etkleinl i¢ z
e K Uyumu; ekl er araseért

u a-éeéklayan te
l i kkisinin baj

n
i i a
mektedir. Bu model e
b -%zme s¢re-1loer
éca duygusal ve fiz
k e & Wall ace, 1959 ; Ol so
d

crél meskndiestvvemieni mli kKl evsell

WrYT OV OM
O S < X

ve evlilik kalitesini dej er |
ren be¢gyeéek ©°I -¢caleuyarlkdmemdéar | Iig
o] | u -k&e kd aakkg c €1, 9 92X
t Kreafl arkd a(nL 9P EOI) i &
76) gel i ktirdiiji ci ft
r (2000) taraféndan Tg¢grk kel ter,
Ktirilen Y®ygialdéomiAkj tist mebyui@Bcédl ee]
) taraféndan Kuzey Kébrés °rnekl em
, ekl er araséndaki il kKKki doyumu, eu z° naeknm ai
sajl amék ol makla birlikte, farkl e k¢ltere
ilikkilerinin k¢glterel °czelliklerine °zgy¢g
goellairkatki ri |l en sénérl & sayeéedaki °l -me ara-1»I|are
ik uyumunu tek bakéna ele almak yerine aile i

RAMSAL C¢ERC¢EVE

uyumuna Enhe&ekincal andiyjpi nde, evliilik ilikkisini
viam ol duju g°r ¢l mektedir. ¢ a |l é kortek kasar aln@a veepmoblamé k

z,ohej er illedqwyngus al yakeénl| édké ro.|l aKrlaekt i°kniem;- éekkmaekrt aar a s
| ayéka dayaleée etkil exki mi i fade eder ken, ortak ka
psamaktader. Dejer uyumu; dini, I|saoksnyaaylé ,v ed ukyéglutséarl
vgi, g¢ve ve duygusal bajéen niteliJini i -er mekt

O X Cc <K N<Q T 09O DT 5™

NV X' XM X D®°C0XxV< FTTIHX0 — -
>

CQows

u; evlilik ya damavli
e becerisi ve duygus:
¢cift Uyum ¥1I| -eji (Dyadic Adjustment S
aflengiemekdendi de] d8u yakl akém, ek uyumu
] éne; ili kkinin genel i Kl eyi kini ve -
yapé ol duju ortaya koymaktadér.

Olson'un Circumplex Modei ne g°re sajleklé evlilik ilikkileri
dengenin sajlanmaséna dayanmaktadeéer. Bu boyutl ar,
karkél aktéklaré sorunlarlidieakkileiri bi -ispdae ibakabt Ek
destekl eyen temel il kki s¢re-leri ol arak dejerl er
y
r

—@Q a
S DT

EvI i Bireylerde Ek Uyumu ¥I| -efi ni nba terdet boyutavesas u o
eKt nin sajlanmaseé

n
¥l -ejin kapsam ge-erl ifjJi
nal izl erl e dest e

[
i
irilmik ve psikometrik a

X O >S5
=]
«Q

e eK uyumunu dejeméeandbrmayéngfianbliikkKkb®tl
l en °| -eklerin uyarl amal aréndan ol ukmasé
crel Czelliklerini di kkate al eksinijieomaya bi r
er .

Ge-erli ve g¢venilir °1-me ara-1larénén geliktirildr
sistemati k bir sS¢re- izl enerek tanémlanmaséneée ve
geektirmektedir (Boateng vd. , 2018; DeVel li s, 201
i statistiksel a-édan yeterl:i psi kometrik ©°zelliKkle
kel t erel ©zel |l i Kkl reem ntiaéemakatnasdéara.bi | me s

iye K uyumunu dejerlendirmek amaceéeyl a kull
rIerde geliktirilen °]-eklerin T¢grk-ey
Kél ojlu vkéleank ,r ,1 2DD)0.; Veartlair edl anyazéen
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ara-|larénén ise sénérl e sayeda ol duju ve mevcut a
evliilik il i kkil éri°zeel 121 4t esiospvgk glntcegd e bi -i mde dej
ge°r ¢l mektedir (S°yl emez, 2011) . Oysa ek uyumu; k ¢
yékl enen roll erden etkil enen - o@urdessyaiCotirell, 193D; ISpayies, p &
1976; Ol son vd. , 1983; Kaj ét-ébake, 2007; Falicov,
©zg¢n bir °1 -me araceénén geliktirilmesine duyul an
Bu araktérmgnknkagamhgEéingén aile yapesé ve evlilik
uyumunu dejerlendirmeye y°nelik °zg¢n, ge-erli ve
ge-erlijini A-émlayeéece@e nFagksti°%kro mertaliikz i° ziell d iikd ccealieny e
Y¥NTEM

¥l -ek geliktirme s¢reci ic-akamada yeéer ot el megkt gr .

taramasé yapélarak yukarda da belirtibdipbrgdbn 8p

madde havuzu araktérmacélar taraféndan olukturul ar

alanl arénda uzman ¢--mazdmerd &nr d&larpskagn gleéredd ktfjdn a- € s
rol

41 maddeyé mdgker . ¥l -ejin dil ve anl akél e ek ©°ze
uzman bir araktérmacénén g°r¢Kéehnhe bakvurul muktur
pl atformu yolu ile 55 r revlIDyg¢zteilrté g i ken mMpaldet ks gponi ar
analizl eri sonucunda 8. ve 25. maddel erin °I| -ekten
Revize edilen form ikinci uygul amada hem y¢gz yéze
czeenndg ¢r ¢ tdgllbmeekvtléir bireye uygulanmék ve yapé ge-
czerinden ger-eklexktirilmiktir.

1. Veri Analizi

Arakt ér mada geliktirilen °] -efjin yapeé ge-erlijin
uygul anméxkt ér . AFA, °] -ekte yer alan maddelerin a
yapénén boyutl aréené- ek t@glai ktoiymmak -aanlaczikmdlaardénda vy
y°ntemlerinden biridir (Fabrigar vd., 1999; Worthi
Faktorl ektirmesi (Principal Axi serFiactyoli mml 4 PaABI] )i
amacéyla Promax d°nd¢grme tekniiji tercih edil micktir
Madde se-iminde fakt°r y¢k dejerinin en az .30, b
araséndaki farkén en az .tlior .ol ¥nasej i°n -g 4 v eoniarrlaik] ik
katsayeéesé ve -tdgprledami koi &€l anaydarel ar é& kull anél arak de
déezeyl eri ise %27'1ik alt ve (st gr upeérpmaynd air Eine
istatistiksel analizler | BM SPSS Statistics 26 pak

2. ¥rneklem ve Uygul ama S¢reci

¥l -ek geliktirme s¢reci, DeVellis'"in (2017) °nerd
akamada, ol ukturulan °1 -ek formunun madde anl akél
dejerlendirmek amacéyla 55 evli birey ile °n pilot
edilen maddgoplam korelasyonlar , i - tutarl el ék katsayélaré ve ma
psi kometrik a-édan yeterl:i performans g°stermedi]i
araceé revize edilmicktir.

Kkinci akamada ise 4¢tviergliedbieeryél ughgulfanmexkt éer .
A-émlayécée Fakt°r Anali zi ile ge¢venirlik analizl e
beyeéekl ¢ éneén fakt©or anal i zi i -in y etle-r¢Jtilleirj i dojCol
dejerlendirilmicktir.

3. Katéel émceée ¥zellikleri

Araktéermanén esas uygulama akamasé, 415 evl i birey
(n = 293), %29, 4" ¢ ise Yeakk ekaferd |l§emedFi] 1 22 &lad i€ mha kntc
30 yack, %30' yamén %3D' yakn v£l %19' unun 51 yak ve ¢
Katel emcél aren yak ortalamasé 39,51 N 11,01 yé&l, o
Efjitim d¢gzeyine ilikkin dajélém incelendijinde kat
%6 6' Sénén ¢niversite ve %17'sinin |isans¢gste¢ mezun
ol arak -aléexarjiéese %6rot, D0sosyoekonomi k d¢zeyde ol duj
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Al anyazén incel emesi ve uzman g°r ¢kl eri dojrultusu
olarak tanémlanan t emel i -eri k alamylaacéneas ¢chkapgs aydac
kendi ni i fade et me, ci nsel iletikim ve yakeéenl ék, C
karkél ekl & sayge, ortak dejerler ve yakam uyumu, €
evliilije etkisi ol mak izere e K uyumunun farkle vy
d¢zenlenen 41 maddel i k °1 -ek formu ¢zerinde ger - ekl
.- fakteor alteéndka itroplFarkd@jrd ebbelni ril-eemrmikl| er i di kka-
Yakénl ek, G¢gven ve Ortak Dejerler ile Kletikim ve
1. Yapé Ge-erlijine Klikkin Bulgular
Geliktirilen ©°l-ejin yapeéea ghle--éemllayjécné Fdaekjterrl eArda Irir
AFA, ol - ef i olukturan maddel erin alténda yatan fa
boyutl aréné belirl emek amacéyla °I| -ek geliibkrtanalizme -
yentemidir (Fabrigar vd., 1999; Henson ve Roberts,
Ver i setinin fakt?©°r -Mayerdll iki inn e KMOg u rPlrunjek | Kani syeert er |
K¢reselli k Testi kul | &Ama&ll a rza ks ocdhaijcaurmnldean dKiMG | dneijketriirn
dej er °rneklem be¢gyeéekl ¢ ¢énegn faktor anal i zi i -in n
K¢reselli k Testi sonucunun anl aml é ol dujas é(haja k3 k®d:
yapéséenén faktor anali zi uygul anmaséna uygun ol duj
A-émlayécé Fakteor Anal i zi sonucunda °Il -eJin tople
sergiledifji belirlenmiktirl-Eljden €di-Imeryia-aénal-d mare]
t emsi | ettijJjini ve yapé ge-erlijine ilikkin °nemli
2. A-émlayécé Fakt°r Anali zi Bul gul ar é

¥l -ejin yapé ge-erlijini belirl emeld aammaExéa\lra AMA-narli
ver.i setinin faktoor -Mayar®l kz nnd KMPYurRIrnjek | Emi yyert er |
K¢reselli k Testi i le dejerlendirilmiktir. Analiz s
anlamb é ol duju (6] = 10437,094; p < .001) belirlenmik

g°stermektedir.

Promax d°ndg¢r me 'y
edi Il miktiPr, BAIl ¢ e

°nt emi kull anél arak ger-eklextiri
jdaktikkin toplam varyanseén %71,

varyans oranlaré séraséyla Kletikim ve Anl ayeéx i -Ii
Doyumu ve Yakénléek i-in %30, B48i mml ardk Ppabier genmi k
%40 a-éklanan varyans °1| -¢te¢gnegn ¢zerinde bir dejer
ol dujunu g°stermektedir

3. ¥l -ejJin Fakt°r Yapeéeseé

A-éml ayeéce Fakteor An2a5 i ma ddseodneunc uolddak &@n - gf i Mmakt?or
belirlenmicktir. Faktorl er, maddel erin i-erikleri (
Dejerler ile Kletikim ve Anl ayék ol arak adlandeér el
Birinci fakt©or ,ktlad onhaudpd eEdvelni loilku kDomay umu ve Yakeéenl ék
alan maddelerin fakto°r y¢kleri .565 ile .783 aras
ortak dejerler, karkél ekl é& mawgéani yet ate hedbef ltakd
ili kKkisinin nitelijini yansétan temel ©°zellikleri

Kkinci fakt?or, 7 maddeden ol ukmakta olup G¢gven ve
maddel erin faki60 grkdsdemda.dOBi kmektedir. Faktor,;
hi sset me, duygusal vV e fiziksel yakenl ék, kar kél ek
davranékl aré ve sosyal - eivmriende] ervildarndikr darn i ma&kd dsd | e
i -¢ncye¢e fakt°or i se 4 maddeden olukmakta olup Kleti
maddel erin fakto°or ye¢gkleri .659 ile .831 aa-aslknia- idr
i fade edebil meleri, birbirleri taraféendan anl akél
maddel er i kapsamaktader .

Elde edilen bulgular, gelixktirilen °I -e] oroamlanadilddel e
é - fakt©or altenda toplandéejéené g°stermektedir. Fa
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uyum g°stermesi ve toplam varyansén °nemli bir bo°l
kanétl arérs.unmakt ad

4 G¢evenirli k Bulgul ar e

Geliktirilen ©°]-ejailhagéveniutlairj iél é&Frtdopll @aly k0& e | & g2
%27 alt, st grup karkél aktéermal aré kullanéel arak dejerl e
Analizl er sonucunda °Il -ejJin genel Cronbach aljfian i -
yéksek degzeyde i - tutarl él éeja sahip oldujunu g°°ste
Al t boyutlara ilikkin Cronbach alfa katsayélaré ir
Ortak Dejerler alt boyutuniéeéknal®O0Obwvgeu€Eulitihk Desgu
Bu bul gular, °1l-ejJin alt boyutlarénén da y¢ksek dyg
Madde anal izl eri sonttophdm HKerel asy ohk arneandéditei J. i5 1
belirl enmiktir. Ayrégat ggr uek lkeartkiérlia ketnér %27 arad nd e
ediciliklerinin i statistiksel ol ar ak anl aml & ol di
analizl erinde pstiekrolmethrulkurmaeydn k8 .ervie y225. maddel er
formu ¢zerinden ger-eklextirilen analizler, geli«kt
goestermi ktir

TARTI k MA

Bu arakteér mada, evidie]jleird enlder i mkemmagambaugel i kKt
¥l -ejJi"nin yapeé ge-erliji vV e gevenirlijine il KKk
incelenmi ktir. Bul gul ar , °l -ejJin KI etDhxy umuv ev eAnY aak
ol mak ¢zere ¢- faktorlg¢g ve 25 maddeden ol ukan bir
a-ékladéjené ve y¢ksek dgzeyde i - tutarl él eja sahi
kuramsal aemba -ékarémlar sunmaktadér.

Ortaya -ékan ¢ - fakt°orl ¢ yape, eK uyumunu -ok bo
°rt¢kmektedir. Olson'un (2000) Circumplex Model i 'n
bual-ekmadaki fakt°rlerle i-erik bakéméndan yakéndal
ortaya -ékmase, il eti kimin ek uyumunun mer kezi bi
Beach, 2010; Ol somde, 2 ®@&)N.i eBenner( 1Bi76) mdoy um, uz!
boyutl aréna dayanan yakl akémé ile bu -alékmada el d
bir paralellik bulunmaktadér. Bue dsuverrugm,l e°d|i—jéjnien vel
il i kkin bulgulare desteklemektedir.

El de edilen bulgul ar, Tée¢rkiye' deki eK uyumu al an vy
°l - me ara-1|lar éneén be¢yeék boel ¢megll fakkéei ke ¢TErpketyd
olukturul muktur (Bayraktarojlu & ¢Hh&elce&k, 20999) .FeEB
geliktirilen ©°l]-ejin, madde havuzu olukturulurken
ol masée, kel t grel ge-erli k a-éséndan °neml:i bir ava
boyutlu yapéséneéen, evliilik uyumunu aile iklevler:i
(S°yl emez, 20d41)argliabi k ayrexrélliakdrer él mas é, °]l -ejJin a
koyacakter

G¢evenirli k bulgul aréna bakeéel déjénda, genel ve alt
ol masé, yéksek - tut aIIy, 197 8).aPjloauygulanzadae8t ve 25t maddeleria chadde (I
toplam korelasyonu ve ayeért edicilik analizl eri s
uygul amal aréyla tutarl édéer (Boateng VvVa&a-edadlgy-DeV
kat ké sajl améexter

Bul gul ar baze séneéerl éléeklarla birlikte dejerlendi
yereteéel mesi, °rneklemin go°ng¢gll ¢ kateél ema dayailjéei bi
sénerl ayabil mektedir. Kat él émcél arén b¢gyéek bol ¢gmeén
sunul madéj éné g°stermektedir; sonraki -al exmal ar da
bu -al eékmadauy glud @azcecanaAler veril mik olup, yapéneéen
yakénsak/ ayr ékan ge-erl ik gi bi e k kanétl ar én sun
dejerlendiril mesini sajlayacakteéer.

Sonu- ol araBibelydgelrar, EEvIUyumu ¥I| -eji'nin g¢-1 ¢ bi
ol dujunu, kur amsal alan yazénéeyla tutarl él ek g°st
gereksinime yaneét verebil ekcteakd énri.t eDad jkrtuel aoyl édcugf uFnauk tc
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tamaml anmaséyla °l-ejin, aile danékmanl éjé, psi kol
ve g¢venilir bir ara- haline gel mesi bekl enmektedi
SONU¢ VE ¥NERKLER

Bu -aléekmada, evli bireylerin ek uyumunu dejerl end:;
°n psikometrik ©°zellikleri A-émlayéece Fakt©°r Anal
Evliilik Doyumu verYakemmek,r |l @gvdnd eveKl eti kKim ve An
sergiledifji belirl enmiktir. El de edilen yapé ge-er
uyumunu dejerlendirmede yetdufunpsigRemetr mektedell i
¥l -ejin kuramsal -er-eveyle uyumlu fakt°r yapésé o
Teéer k kel tegregnde ex uyumunun dejerlendiril mesine vy
ol duj unnue kgt°esdtierr. Bu y°n¢yle °1 -ejin aile danékmanl
arakteéermal arénda kull anélabil ecek ge-erli ve g¢éven
¢tal ékmanén sonr aki akaamlasE2indaonheemtayelkcée Fattit Pen A
Fakte©or Anali zi (DFA) il e test edil mesi , mo d e | uy L
ge-erlije ilikkin ek kanéetlarén ortaypodemoad makiek p'
sahip °rneklemlerde uygulanmasé ve psikometrik ©°z
destekl enmesine ve °] -me aracénén kullaném al anéneé
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Dogurganlik Oranlarindaki Dusus Ve iskandina_\_/ Refah Devletlerinde
Dogurganlik Egilimleri: Isve¢ Ve Danimarka Ornegi (2000—-2024)
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Diisiik dogurganlik, son yarim yiizyilda kiiresel élcekte yayginlasan ve é6zellikle gelismiy iilkelerde niifus yaslanmasi, isgiicti
daralmast ile refah devletlerinin siirdiiriilebilirligini etkileyen temel demografik sorunlardan biri haline gelmistir. Dogurganlik
diizeylerinde yasanan siirekli diisiis, niifusun yas yapisini degistirerek ekonomik biiyiime, sosyal giivenlik sistemleri ve uzun
donemli kalkinma hedefleri agisindan onemli sonuglar dogurmaktadir. Refah devleti modelinin onde gelen ornekleri arasinda
yer alan Isve¢ ve Danimarka, kapsamli aile politikalar: ve gelismis sosyal koruma sistemiyle uzun yillar Avrupa Birligi
ortalamasinin tizerinde dogurganlik diizeylerini koruyan iilkeler arasinda yer almistir. Buna karsin her iki iilkede de son
yillarda dogurganlik oranlarinda belirgin bir gerileme gozlenmektedir.

Bu ¢calisma, 2000-2024 déneminde Isve¢ ve Danimarka'min dogurganlik egilimlerini karsilastirmali olarak inceleyerek bu
egilimlerin niifus yapist ve refah devletlerinin siirdiiriilebilirligi iizerindeki olasi etkilerini degerlendirmeyi amag¢lamaktadir.
Arastirmada karsilagtirmalr analiz yontemi benimsenmis, Eurostat, OECD, Birlesmis Milletler, Statistics Sweden ve Statistics
Denmark tarafindan yayimlanan dogurganlik ve demografik gostergelerden yararlanilarak 2000-2024 dénemine iliskin
egilimler analiz edilmistir.

Bulgular: , kiiresel élgekte uzun siiredir devam eden dogurganlik diisiisiiniin Isve¢ ve Danimarka'da da belirgin bicimde
hissedildigini gostermektedir. Her iki iilkede toplam dogurganlik hizi ozellikle 2010 sonrasinda gerilemis, ilk dogum yasi
yiikselmis ve dogurganlik giderek 30—34 yas grubunda yogunlasmistir. Bununla birlikte Isve¢ ve Danimarka'nin dogurganlik
diizeyleri, ¢calisma déneminin biiyiik boliimiinde Avrupa Birligi ortalamasinin iizerinde seyretmis, ancak son yilarda bu fark
onemli él¢iide azalmistir. Elde edilen bulgular, diisiik dogurganligin Iskandinav refah devletlerinde de kalict bir demografik
doniigiime isaret ettigini ve niifus yaslanmasti ile refah devletlerinin siirdiiriilebilirligi acisindan onemli sonuc¢lar dogurdugunu
gostermektedir.

Anahtar Kelimeler: Diisiik dogurganlik, dogurganhik egilimleri, Iskandinav refah devleti, Isve¢, Danimarka

Decline in Fertility Rates And Fertility Trends in Scandinavian Welfare States: The Cases of Sweden and Denmark (2000—
2024)

ABSTRACT

Low fertility has become one of the major demographic challenges that has spread globally over the past half-century,
particularly affecting developed countries through population ageing, the contraction of the labour force, and the sustainability
of welfare states. The persistent decline in fertility levels has significant implications for economic growth, social security
systems, and long-term development by reshaping the age structure of populations. Sweden and Denmark, which are among
the leading examples of the Scandinavian welfare state model, maintained fertility levels above the European Union average
for many years through comprehensive family policies and well-developed social protection systems. Nevertheless, both
countries have experienced a marked decline in fertility rates in recent years.

This study aims to comparatively examine fertility trends in Sweden and Denmark during the 2000—2024 period and to evaluate
the potential implications of these trends for population structure and the sustainability of welfare states. A comparative
analysis approach was adopted, and trends for the 2000-2024 period were analysed using fertility and demographic indicators
obtained from Eurostat, the OECD, the United Nations, Statistics Sweden, and Statistics Denmark.

The findings indicate that the long-standing global decline in fertility has also become evident in Sweden and Denmark. In
both countries, the total fertility rate declined markedly, particularly after 2010, while the age at first birth increased and
childbearing became increasingly concentrated among women aged 30-34 years. Nevertheless, although fertility levels in
Sweden and Denmark remained above the European Union average for most of the study period, this gap narrowed
considerably in recent years. Overall, the findings suggest that low fertility has become a persistent demographic
transformation even in the Scandinavian welfare states, with significant implications for population ageing and the
sustainability of welfare states.
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GKRKK

urganl ek d¢zeyi, ngfusun yenilenmesini sajd ayar
omi k gel i ki mi etkileyen temel vemp@glradd i e gyast
enen dojurganl ék d e K¢, °zelli kl e gelixkmik ¢l
kadén bakéna yakl k 2,1 -ocujun alténa ger
énkémag ¢camdee me t akKém TRKUWDECD, 2084, 9d.@1t 4i )o.n sBi r210e2kdmi K
I rine g°°re re oplam dojurganl ék héze,
Kt ¢egr . Avrou inNdey eri dofjme gz &ki mizmu na
k dojurganl el i kmik ekonomilerin b¢gyeéek b
er mektedir d Nations Depart me®ECD®R024,Bsc o no
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e
é jurganl ején s¢reklili k kazanmaseé, negfus 'y
eml el ék oranénéeéin dye,nkosgerl anfeiski vgei be k c®nnoemrmilk s onu- | @
¢ iyasalarée ve ekonomi k b¢gyéime ¢zerinde bask
temlerinin s¢grdereéeglebilirl i]iaberindé geirmektadr (Eyreppan p
ommission, 2023, ss. 109; Reher, 2011, ss. 014 5 ) . Dol ayéséeyla d¢gkegk dojurg
ejikim dejil, ayné zamanda refah devletlerinin g
° Imektedir.

-er-evede Ksve- ve Dani mar k a, uzun yeéellar Avr u
ruyan ve kapsamlé aile politikalareéeyla ©°ne -é&kan
maktadeérl | a&ndakheoni kg ¢l kede toplam dojurganl ek
vieti uygul amal arénén d¢k¢gk dojurganl ejée tek bacxk
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Dojurganl ék g°stergekekihéeirl axlaicel egeéeyl ar suabl onuxk
ej er |

Kskandinav refah devleti bajl aménda d e endirilm
3. BULGULAR

3. 1. Ksve- ve Danimar ka' d2024pojurganl ék Ejilimleri

Ksve- ve Dani mar ka, ourztuanl ayméalsléanré nAvirzuepra nRlier Idiojjiur g a
yakamené destekleyen kapsamlé sosyal politikalaréy
Ebeveyn izinleri, yaygén -ocuk bakdmzbhnt-aleeyuneunui y ek
g¢é¢-lendiren politikalar, bu ¢l kel erde dojurganl éj
kurumsal ara-1ar ol ar a-Andetsen, 2009 se.11D,i18B4B b me K h®dend O Es R
60).

Bununla birlikte, son yeéllarda her i ki il kede de t
¥zellikle 2010 sonrasénda héez kazanan bu ejilim, C
bakéna °nlemedepéeyetertayal maymaktader . Literatg¢rde
s¢resinin uzamasé, bireysell ekme ejilimlerinin gg¢-
ve-aik e uyumunda yakanan g haepghg k016, rs.1223; Sobotkds 20a7nshlK t a d
OECD, 2024, ss. 235).

Benzer refah reji mi °zelli klerine sahip ol mal ar &
gestermel eri, Ksve- ve Dani mar k &'ln é rk ek arrakké laadkétréer ma

Tabl o 1. Ksve-27Daai mMaplkamvBo ARy anl ek Hézée (2

Yél |l ar Ksve- Danimarka AB-27
2000 1,54 1,77 1,43*
2005 1,77 1,80 1,47
2010 1,98 1,87 1,57
2015 1,85 1,71 1,54
2020 1,66 1,68 1,51
2024 1,43 1,47 1,34
Kaynak: St ati stics Sweden (SCB) (2026) , Statistics Denmark (2026

hazérl anméxkteéer .

Not. Ver il er toplam doj ur gRaantleé k| ThFeRz] € n ég °(sTtoetramie kR eerdtiirl. i tkysve- veri

verileri Statistics Denmark, AR 7 ver il eri ise Eurostat vei7 tvabamséndanuvamadmié €t
amacéyla 2001 lyaérdé&lnmératigr .dej er kul

Tablo 1'"e g°re Ksve- ve Danimarka, i ncelenen d°nen
dojurganl ek hezéna sahiptir. Her i ki ¢l kede dojur
ardéhbhdhnrgin bi-imde gerilemiktir. Ksve-'"te topl a
yé¢kselirken, 2024" te 1, 43" e deKmeg Kt ¢, Dani mar ka'
dojurganl ek heéezeé, 2024 t 8ullgdlraro,l ahak iglkr - gk lkemnmi
ortal amasénén ¢(zerinde seyretmesine karkén son d°n
bu gerilemenin Ksve-'te daha belirgin oldujunu g°s
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—t—sve; =—s=—Danimarka e—e=—AB-27
Kaynak: Eur ostat (2026) verilerinden yararlanélarak yazar tarafeéen
Not.2000 yél2& iv-eirn sABbul unmadéj éndan karkél aktérma amacéyla 200
kekihlerl, i ki ol kede iRedl1dojdPrngeam Inddjeé ren2 Y& sek d¢zeye
geriledijini gestermektedir. Her i ki ¢l ke Avrupa E
d¢zeyi, n¢gfusun yealitemdmadexki jinin ol duk-a
Dojurganl ékt aki d°n¢ K¢ meén daha ayréenteéel e dejerl e
i ncelenmiktir. Bu g°stergeler, dojurganl éjén yakKk g
gel en dejikimir..ortaya koymaktadeé
Tabl o 2. Ksve- ve Danimarka'da Yaka ¥zg¢
Yak grubu Ksve- Danimarka
15119 1,48 1,09
20i 24 24,36 18,08
25129 80,28 85,58
30i 34 106,79 116,67
3539 59,64 59,53
401 44 14,22 12,96
45749 1,26 0,92
Kaynak: Eurostat(2026),Fertility ratesbhyage( demo _f r at e) veri tabané esas aleénarak yaz
Not. Yaka ©°©zg¢ do] uSpgcdinfediyRate e[ ABBR] ), belirli bir yak grubunde

sayeséene ifade etmektedir.

Tablo 2'"ye g°re her iki ¢l kede d@4'dtofmur gBuildd 20ar eal
24 yak gruplarénddy¢ kdeoKtugrrg.a nD 88ridi ngala dkuakg-daa p 12ébr é nd a k i
Ksve-'"e g°re Dbir mi ktar daha y¢ksekken, Ksve-"'te
yéksektir., Genel yak °r¢gnt ¢sg, -eorctuekl esnadhiijbiin io | gn?asntée
KIl'k dojum yakéndaki arték da bu ejil i mi dest ekl eme
yél énda 30, 4°' e, Statistics Denmark verilerine g°r e
Statistics Denmark, 2026b). Bu ejilim, ejitim s¢re:
kararl arénén ertelenmesiyle uyumludur (OECD, 2024,
Sonu- ol arak Ksve- ve Dani mar ka, b emlzéekr g eerfialhe ndeesvi
bakéméndan farkl él akmakt adeéer . Her i ki il kede de
seyret mesi , il k dojum yakénén y¢iksel mesi ve ebevey
ej il i Bludrgdiilrar, d¢k¢gk dojurganl éjén yalnézca ail e |
cinsiyet ilikkileri ve dejiken yakam tercihleri gi
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g°stermektedir. bBu¢mdegel &@&r al énlaeay s kandinav ref al
karkél akt érmal & analizine demografik bir temel saj

3. 2. Kskandi nav Refah Devl eti Model i

Kskandinav refah devl eti model i, |klemokkae refahkreji@iminmemn| é
gel i kmi kK °rnefj.i ol arak kabul edil mektedir. Model ;
hakl ar, kapsamleé kamusal hi zmetl er ve gelir exkitsi
dj er refah rejimlerinden ayrél maktadér. Bu anl ayeéi
mekanizma dejil, Dbireyleri yakam d°ng¢s¢ boyunca Kk
refah sistemidir (Espind\ndersen, 1990, ss. 2@9; Korpi, 1983, ss. 18493; Andersen, 2012, s9.10).

Kskandinav refah devletinin gelikiminde sosyal de
kadéen istihdamé belirleyici odamukamris¥ezbtdbamkl| geli
sosyal gevenl ik siostemi t emel politika hedefl eri
dé¢zenl emel er il e ail e yakameéneé kol ayl akt @érank sos
kurumsall akmeéxkt éirl99(Kauto §HKvist, 2002, 8s3 1D095).s . 193

Sosyal demokrat refah rejimi; sosyal hakl aréen evre
daj et éeméi | e uiyimunu dest ekal elyiemeraill evepomuhatkaz ak @
ayrél maktadeéer . Bu °zellikler, Ksve- ve Danimarka'd
sosyal yat érém anl ay ék é nAndeysénnl®I0medeisen) 2012;d ¢ewe0a2n Bu t € r
-er-evede ail e politikalarée, negfus artékeéene hedef
gé-lendirmeyi ama-l ayan sosyal yat éréem politikalar
hizmetleri, gelir destel e r i ve kadén istihdaméné destekleyen o
Byl ece -ocuk sahibi ol manén maliyeti azal teél makt
cinsiyet ekKi tlifji dest ekil6@ 666B8; kdrragiha, Seeléikhibe® & dambnaon, 2 0 1
2013, ss. 23).

EspingAnder sen' e (1990) g°re sosyal demokrat refah re
gelirine bajeéeml ol maktan - ek ar adecomypaqdificatienk d g% & a tha s
Bakém hizmet | rinin kamus adefamdializatiomy |, u | kuakd éonll aarr a8kn  °i rkgg¢
destekl eyen v aile i -1 bakém yg¢keng azAmdetsennl990;e me |
Andersen, 2012, ss. 11 2 ) . Bu nedenle -ocuk bakém hizmetl eri,
dej il ay neéi |zeamaynudnau niuk kol ayl akt éran ve s¢grder ol etk
ol arak dej er | e n-ndesen, 20@9kss. aldily ( Espi ng

Bu model de

aile politikalarée, ebeveyn izinleri, -
politika pak
d

[

etleriyle aile kurma ve =-ocuk sahibi
ama-|l amaktadeéer (Gaat:;hiTh®v r0d60,666595)1.1 3A2s3sa k 58on yél |
oranl arénda g°zlenen geril eme, g¢-1¢ refah devl et
s¢rdegrmeye yeterltedrrol madéej éné g°ster mek

4. SONU¢ VE DEJERLENDKRME

Bu -al ékmada, Ksveir2owed DRIPmiems rnkdeeckn é nd o ud @ anl éKk
mo d e | bajl aménda karkeél akteéermaleé ol arak i Bcele
or t masénén ¢zerinde dojurganl ék d¢gzeylerini Kk
y a kK jené g°stermektedir. Ksve- ve Dani markadda
sey mesi , dr¢, Ky &l ndéod cua gapenlliekmekt e ol an ¢l kel erde
sah gel i kmik refah devletlerinde de kal écé bir

js})
@ —

- =
—~ D

>
®

rma sonu-1I|lareée, her i kimagnllkaendaes édned ad o°jnuerngl ai n | béi kr
mektedir. KI'k dojum yakenédhd yy&kisegmebundae
erin ejitim, -alékma yakamé, ekonomik khakul I
yaklara erteledijine ikaret et mektedir. Bu
dej i |, ayné zamanda aile kurma ve -ocuk sat
ndiril memskoygmaltkade¢i ni ortay
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ancak son yeéellarda bu avant aj °neml i °]l -¢de azal
destekl eyen °nemli kOKu,kIdojukgmhhémaaéaaindjemen
demografi k dejikimleri tek bakéna ortadan kal deéer
Dojurganl ékta g°zlenen bu gerileme, uzun vadede
dojurmangeioyel ine sahiptir. ¢tal ékma -ajendaki
sistemlerinin finansmané ile sajléek ve uzun d°neml
i Kge¢ce piyasaséenéndeibasgskegl ebukitukiapi | ppedt iendd e .
demografik bir ejilim olarak dejil, refah
politika sorunlaréndan biri olarak dejerlendiri
Sonu- dojlkarkakioj urganl ék, ekonomi k kokullar, topl
karkél ékl é& etkilexkimiyle kekillenen -o0ok boyut]l
model l erinin n¢fuel idreljii k9 Iml @gdeé nlkeorkiay K&u bbi r ro
-al ékma -ajéndaki negfusun daral masé ve sosyal

demografi k sorunlaré tek bakéna ortadan kal deér a
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Mikromodal Dokuma Kumasglarda iplik Egirme Sistemi Ve On Terbiye
Isleminin Kumasg Performansi Uzerindeki Etkisi
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Uygun fiyatli ve yiiksek kaliteli giyim kumagslarina olan artan talep, alternatif iplik egirme teknolojileri arayisini
hizlandwrmistir. Vorteks iplik egirme, yiiksek tiretim hizi, diisiik tiiylenme ve diisiik tiretim maliyeti gibi avantajlar sunsa da,
nispeten zayif tuge ozellikleri giyim kumaslarinda kullanimini sinirlamaktadir. Bu ¢alismada, 20 Ne mikromodal ring ve vorteks
egirme ipliklerinden iiretilen dokuma kumasglar karsilastirmali olarak incelenmistir. Kumagslarin tuse ozelliklerini iyilestirmek
icin, iki farkli konsantrasyonda (3 ve 5 g/L) ve islem siirelerinde (60 ve 90 dk) on islem uygulanmigtir. Kumaslar daha sonra
dispers ve reaktif boyalar kullanilarak boyanmis ve yumusak apre islemine tabi tutulmugtur. Kumasg performanst ilgili ISO, EN
1SO ve ASTM standartlarina gore renk ozellikleri, renk hashigi, kopma mukavemeti, dikis kaymasi, boncuklanma, egilme
uzunlugu, 1slanabilirlik ve termal konfor agisindan degerlendirilmistir. Sonuglar, ring egirme yontemiyle tiretilen kumaglarin
daha yiiksek kopma mukavetine sahip oldugunu, vorteks egirme yontemiyle iiretilen kumaslarin ise daha yiiksek renk verimi ve
daha diizgiin bir kumas yiizeyi sagladigini gostermistir. Ayrica, optimize edilmis on islem, vorteks egirme yontemiyle iiretilen
kumasglarin egilme dayanimint 6nemli él¢iide azaltarak, ring egirme yontemiyle iiretilen kumagslara yaklasan daha yumusak
bir tuse saglamistir. Tiim kumas érneklerinde yiiksek renk hasligi ve karsilastirilabilir termal konfor ozellikleri elde edilmistir.
Bulgular, uygun on islemin, vorteks egirme yontemiyle iiretilen mikromodal dokuma kumagslarin ekonomik avantajlarin
korurken, tuse performansini etkili bir sekilde iyilestirebilecegini ve bu nedenle giyim uygulamalart i¢in umut vadeden bir
alternatif olabilecegini géstermektedir.

The Effect of Yarn Spinning System arfére-Treatment Process on the Fabric Performance of Micromodal Woven
Fabrics

ABSTRACT

The increasing demand for affordable and high-quality apparel fabrics has accelerated the search for alternative yarn spinning
technologies. While vortex spinning offers advantages such as high production speed, low pilling and low production cost, its
relatively poor feel properties limit its use in apparel fabrics. In this study, woven fabrics produced from Ne 20 micromodal
ring-spun and vortex-spun yarns were comparatively investigated. To improve the handle properties of the fabrics,
pretreatment was applied at two different concentrations (3 and 5 g/L) and treatment times (60 and 90 min). The fabrics were
then dyed using disperse and reactive dyes and subjected to soft finishing treatment. Fabric performance was evaluated in
terms of color properties, color fastness, tensile strength, seam slippage, pilling, bending rigidity, wettability and thermal
comfort according to relevant ISO, EN 1SO and ASTM standards. The results showed that fabrics produced by ring spinning
had higher tensile strength, while fabrics produced by vortex spinning provided higher color yield and a smoother fabric
surface. Furthermore, optimized pretreatment significantly reduced the bending rigidity of vortex-spinning fabrics, resulting
in a softer touch approaching that of ring-spinning fabrics. All fabric samples exhibited high color fastness and comparable
thermal comfort properties. The findings suggest that appropriate pretreatment can effectively improve the woven performance
of vortex-spinning micromodal woven fabrics while maintaining their economic advantages, thus making them a promising
alternative for apparel applications.

Keywords:micromodal, vortex, ring, pre-treatment, bending rigidity
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1.INTRODUCTION

Regenerated cellulosic fibers have gained increasing attention in apparel textiles due to their favorable comfort
softness and moisture management properties. Among these fibers, modal and micro maidizlyarsed in next

to-skin and higkguality clothing products because of their smooth surface, fine fiber structure, high moisture regain
and soft handle. Micro modal fibers, owing to their finer linear density compared with conventional modal fibers,
canprovide a smoother fabric surface and improved sensorial comfort. Therefore, they are increasingly preferrec
in lightweight woven and knitted fabrics where softness, drape and comfort are key quality requifdreeioiss

studies havelemonstrated that fiber fineness, yarn structure and spinning technology significantly influence the

mechanical, physical and comfort propertiesofmédals ed t ext i |l e products (¥zdet
Erdumlu et al., 2012; Rameshkumar etalQ 0 8 ; Kelé- & Okur, 2011; Kostajn
& Erbil, 2022; Ghalebi et al., 202&kenderi et al., 201F; o ml j enovi | et al ., 2023) .

Ring spinning is the most conventional and widely used yarn production system foubigh ap@rel fabrics. In
ring-spun yarns, fibers are arranged in a helical structure around the yarn axis, leading to high fiber cohesion, goo
tensile strength and favorable fabric handle. Due to these characteristiesspuimgarns are generally preferred

for premium fabrics requiring good softness, strength and surface quality. However, ring spinning has disadvantage
such as relatively low production speed, higher energy consumption and higher production cost compared witt
newer spinning technologies (Rameshkar et al ., 2008; Erdumlu et al .,

Vortex spinning, developed from gat spinning technology, has become an important alternative to ring spinning
because of its high production speed, reduced hairiness and lower produstidn gortexspun yarns, the core

fibers are mainly aligned parallel to the yarn axis, while wrapper fibers surround the yarn surface. Finiamose
structure provides lower hairiness, better abrasion resistance and improved pilling behavior caemthared
conventional yarns (Basal & Oxenham, 2003; Erdumlu et al., 2009; Erdumlu et al., 2012). Vortex spinning can
reach very high production speeds, making it attractive for indust#é apparel fabric production.

Despite these advantages, vorggxinyarns generally show lower tensile strength and elongation thaspinmg

yarns because of their lower fiber migration and different fiber arrangement. This limitation may negatively
influence fabric strength and handle properties. Several studies hareedefnat ringspun yarns and fabrics
generally exhibit superior tensile behavior, while vorsexin yarns provide advantages in terms of low hairiness,
pilling resistance and surface regul arity (rdavskiduml t
2016). In woven fabrics, the use of vortex yarns may improve surface durability; however, a firmer or harsher
handle may be observed compared with fabrics produced frorspingyarns.

Fabric hand is one of the most important quadalyameters for apparel textiles because it directly affects consumer
perception, wearing comfort and product value. Fabric hand is influenced by fiber type, yarn structure, weave
construction, fabric weight and finishing processes. Bending rigidity isobtiee objective parameters used to
evaluate fabric hand; lower bending rigidity generally indicates a softer and more flexible fabric structure. For this
reason, improving the handle properties of vogpun fabrics is an important research topic, esfigcior
regenerated cellulosic fabrics where softness is a major expectation.

Finishing processes play a critical role in modifying the surface and mechanical behavior of fabrics. Pretreatmen
and soft finishing treatments may reduce Hiileer friction, relax the fabric structure and improve fabric softness.
However, these processes should not negatively affect tensile strength, color fastness, dimensional stability c
thermal comfort. In the case of micro modal fabrics, process optimization is elypiegiartant because the fine

fiber structure can be sensitive to chemical and mechanical treatments.

The literature contains many studies comparing ring, rotor, compact and vortex spinning systems in terms of yart
and fabric properties (Basal & Oxenha2003; Rameshkumar et al., 2008; Erdumlu et al., 2B88&ymlu, 2011;
Erdumlu et al., 2012)zdemir, 20090r t | ek et al ., 2Dd0de Kiet €n I&o Otkdnjrth § &
& Dimitrovski, 2016; Repon et al., 2021; Ghalebi et al., 2024). Howewest of these studies focus on yarn
properties, knitted fabrics, cotton, viscose or blended yarns. Limited research has been conducted on micro mod
woven fabrics produced from ringnd vortexspun yarns. Moreover, studies focusing on improving thelaand
disadvantage of vortespun micro modal woven fabrics through optimized pretreatment processes are very limited.

Therefore, the aim of this study was to investigate the effect of spinning system and finishing parameters on the
mechanical, color, wettdlty, thermal and handle properties of micro modal woven fabrics. For this purpose,
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woven fabrics were produced using 20 Ne micro modal &mgl vortexspun yarns as weft yarns and recycled
polyester monofilament yarn as warp yarn. The fabrics were alljgo modal pretreatment at different
concentrations and treatment times, followed by dyeing and soft finishing treatment. The study mainly aimed to
determine whether the handle properties of vesigxn micro modal fabrics could be improved without
compomising their mechanical, color and comfort performance.

This study contributes to the literature by demonstrating that the handle disadvantage commonly associated wit
vortexspun micro modal fabrics can be minimized through appropriate pretreatmeiitioc@n Thus, vortex
spinning may become a more feasible alternative to ring spinning feeffestive, highquality woven apparel
fabrics.

2.METHODOLOGY

In this study, a wven fabric construction was selected for all experimental studies to elirtfieatafluence of
fabric structure on performance. The fabrics were woven in a 2/1 twill weavesitigr20 recycled polyester
monofilament yarn as the warp yarn ade 20 Ne micromodating-spun or vortexspun yarns as the weft yarn.
The nominal fabric composition was 89todal 11%RecycledPolyester Using a single fabric construction
enabled the effects of yarn spinning technology and finishing parameters to be evaluated indepdgtiurrittize
influence of weave pattern or fabric densityoven fabric structural properties are given in Table 1.

Table 1.WovenFabric Structural Properties

Micromodal Ring (R) ‘ Micromodal Vortex (V)
Composition 89% Modal 11% RecycledPolyester
Warp Yarn Denier 20 Recycled Polyester
Weft Yarn Ne 20 Micromodal Ring ‘ Ne 20 Micromodal Vortex
Warp Density 51thread/cm
Weft Density 32 pick/cm
Weave Type Twill 2/1

Following weaving, all fabric samples were subjected to identical wet processing conditions. Initially, a modal pretnesto@mied out
to improve the softness and handle properties of the fabrics. Two pretreatmeantrationsamixture oforganic and inorganic acigé3
and 5 g/L) and two treatment durations (60 and 90 min) were investigated. After pretreatment, the fabrics were dyednueintpaa
two-stage dyeing process. The polyester component was first dyed with disperse ltyesd fby reactive dyeing of the micro modal
component. Subsequentbl| the dyed fabrics were treated with a soft finish to improve the fabridle

The physical, mechanical, color and comfort properties of the woven fabrics were evaluated accartingatmnally recognized textile
testing standards. Prior to testing, al | speci mens A9ereldivecondi
humidity) for at least 24 h. The applied test methods are summarized in Table 2.

Table 2. TestStandads andDevices

Test Name Standard Name
Fabric Weigh TS 251
Tensile strength TS EN ISO 13932
Seam slippage TS EN ISO 1393@
Pilling resistance TS EN ISO 12942
Color fastness to washing TS EN ISO 105C06
Color fastness twater TS EN ISO 105E01
Color fastness to perspiration TS EN ISO 10504
Color fastness to rubbing TS EN ISO 105X12
Color measurement Dat acol or Spectrophotomet €
Hydrophilicity/Wettability DIN 53924
FabricstiffnesgBending Rigidity ASTM D1388
Thermal properties Alambeta instrument (Sensora, Czech Republic)

To investigate the combined effects of spinning technology and finishing conditions, woven fabrics produced fspomnrizugd vortex
spun micranodal yarns were subjectedtimeedifferent modal pretreatment conditions prior to dyeing and soft firgsfihe experimental
variables are presented in Table 3.

-114-



@ 26th International Scientific Research Congress @

11 - 12 July 2026

UBAK UBAK
Table 3. ExperimentaDesign
SampleCode | Spinning Type | Pre-treatment Concentration | Pre-treatment Time
R-3-60 Ring 3g/L 60 min
R-3-90 Ring 3g/L 90 min
R-5-60 Ring 5¢g/L 60 min
V-3-60 Vortex 3g/lL 60 min
V-3-90 Vortex 3g/L 90 min
V-5-60 Vortex 5¢g/L 60 min

3.RESULT AND DISCUSSON

The CIELab colorcoordinates and color yield (K/S) values of the sapginand vortexspun micro modal woven fabrics after different
pretreatment conditions are presentedable 4.Both spinning systems produced dark and homogeneous shades after the disperse/reactive
dyeng process. Although only minor variations were observed in the L*, a* and b* coordinates, thesparigrbrics generally exhibited

slightly higher K/S values than the risgun fabrics. This finding indicates a higher apparent color yield, which maytiibuted to the
smoother yarn surface and lower hairiness of vesfain yarns. The compact yarn structure reduces diffuse light reflection from protruding
fibers, resulting in a darker visual appearance and increased color Heptmodal pretreatméconcentration and treatment duration had

only a limited influence on the color coordinates. However, samples treated for 90 min tended to exhibit slightly higbepttothan

those treated for 6Min, suggesting that longer pretreatment may improxge atcessibility by promoting a more uniform fiber surface.
These observations are consistent with the fi ndi-spgrsyarmsigen&alyd e mi r
exhibit higher color yield than ringpun yarns becaef their lower surface hairiness and more regular yarn structure.

Table 4. CIELabColor Coordinates anolor Yield (K/S) Test Results

Sample Code L* ax b* c* hA | ®Evc | KIS
R-3-60 14,88 | 0,18 | -1,72| 1,73 | 275,90| Standard| 28,77
R-3-90 13,78 | -0,08 | -2,23 | 2,23 | 267,85| Standard| 32,79
R-5-60 14,96 | 0,25 | -1,20| 1,23 | 281,97 | Standard| 27,42
V-3-60 14,37| 0,25 | -1,80| 1,82 | 277,93| 0,52 29,87
V-3-90 1557|-0,17 | -2,18| 2,19| 265,43| 0,88 | 27,10
V-5-60 14,09| 0,31 | -1,31| 1,35| 283,41 1,79 | 30,06

The washing, watemperspiration and rubbing fastness values of the woven fabrics are presented in Tables Bllafab6c samples
exhibited excellent washing, water and perspiration fastness ratings (G&deegardless of spinning system or pretreatment condition.
These results indicate that the applied dyeing process provided effective dye fixation for bo#imdinvgrtexspun fabricsin contrast, dry
rubbing fastness showed slightly lower ratings, ranging from Grade 3 to Grade 4. Thpuinigbrics generally gibited rubbing fastness
values of 834 and 4, whereas the vortspun fabrics showed slightly lower ratings in some cases, particularly for sar3&0 Mvhich
exhibited Grade 3 in both warp and weft directions. This behavior may be associated wigmckSen yarn structure and the amount of
loosely bound dye remaining on the fabric surface after dy@itigough slight differences were observed between the spinning systems,
the rubbing fastness values remained within an acceptable range for apgp#sl fa

Table 5. Washing and Water Color Fastness Test Results

Washing Fastness Water Fastness
Staining Staining
Sample T o S o
Code g § % g el s Cholor g E % g el s (%olor
e | 5| 2|2 g § Change e | 5| 2|5 g g Change|
<O 1218 < <|O|1218I<

o
R-360 |45|45|45|45|45|45| 45 |45|45|45(45|45|45| 45
R390 |45|45|45|45|45|45| 45 |45|45|45(45|45|45| 45
R560 |45|45|45|45|45|45| 45 |45|45|45(45|45|45| 45
V-360 |45|45|45|45|45(45| 45 |45|45|45|45|45|45| 45
V-390 |45|45|45|45|45(45| 45 |45|45|45|45|45|45| 45
V-5-60 |45|45|45|45|45(45| 45 |45|45|45|45|45|45| 45

-115-



/ /
@ 26th International Sf:lentmc Research Congress @
11 - 12 July 2026
UBAK UBAK

Table 6. Perspiration and Rubbir@olor Fastness Test Results

- I . L Rubbing
Acidic Perspiration Fastness Alkali ne Perspiration Fastness Fastness
Stainin Stainin Dr
Sample = hg S = y
= [ = Q
Code 2ls|Ela|e|s Color 8 g g 2 2 |35 Color e | e
|l 8| 2 > | © |Change § | £ < Qo > o |Change o | &
& ol | = =] = Q Q = = O = = =
0|88 < <lolglg|<

R-3-60 | 45 |45|4-5|45| 45 |45| 45 |45| 4 |45| 45| 45 |45| 45 |3-4|34
R-3-90 | 45 |4-5|4-5|45| 45 |45| 45 |45| 45 |45| 45| 45 45| 45 | 4 | 4
R-5-60 | 45 |45|4-5|45| 45 |45| 45 |45| 45 |45| 45| 45 45| 45 | 4 | 4
V-360 | 45| 4 |45|45| 45 |45| 45 |45 4 |45| 45| 45 (45| 45 | 3 | 3
V-390 | 45 |45|45|45| 45 |45| 45 |45|45|45| 45| 45 (45| 45 | 4 |34
V-5-60 | 45 |4-5|4-5|45| 45 [45| 45 |45|45 45|45 | 45 45| 45 | 4 | 4

The tensile strength, seam slippage and pilling resistance values of the woven fabrics are present&dTin&@ alolgspun fabrics exhibited

higher tensile strength than the vorspun fabrics under all processing conditions. This result can be attributed to the higher fiber migration
and strongefiber cohesion in ringspun yarns. Nevertheless, the tensile strength of the veptexfabricsemained within acceptable limits

for apparel applications, indicating that the modal pretreatment did not significantly weaken the fabric structure. Shgpsegmesults
showed that all fabric samples exhibited satisfactory seam performance. Fartheha applied pretreatment did not adversely affect yarn
mobility or fabric stability. The pilling resistance results were found to be comparable for betarmihgortexspun fabrics, indicating that

the spinning system had no significant influence pilh formation under the applied processing conditions. All samples achieved
commercially acceptable pilling grades, demonstrating that the modal pretreatment preserved the surface durabilityiasf the fab

Table 7. Mechanical Properties afigending Rigdity Test Results

Sample p(,;/:ausr?it Pilling Resistance| Seam Slippage (mm)| Tensile Strenght (N) BZggail:]g
Code area Rigidity
(gsm) Face Back Weft Warp Weft Warp ( ON. |
R-3-60 | 148,0 4--5 4--5 2,56 3,22 395,73 230,90 134,55
R-3-90 | 149,0 4--5 4--5 3,02 3,66 357,39 238,13 73,20
R-5-60 | 144,0 4--5 4--5 2,71 4,64 374,89 233,88 75,49
V-3-60 | 153,0 4--5 4--5 2,60 3,16 375,62 256,75 118,52
V-390 | 147,0 4--5 4--5 2,58 2,59 393,45 228,62 113,41
V-5-60 | 142,0 4--5 4--5 2,46 4,24 361,55 242,86 67,83

The fabric handle properties, expressed as bending rigidity according to ASTM D1388, are presentediT flabésults showed that the
modal pretreatment significantly reduced the bending rigidity of bothsjigand vortexspun fabrics, restihg in a softer fabric handle.
This improvement can be attributed to the reduction of-fitter friction and the increased flexibility of the yarn structure after finishing.
Although the ringspun fabrics generally exhibited lower bending rigidity valtiean the vortespun fabrics, the differences between the
two spinning systems became considerably smaller after the finishing process. Among the investigated pretreatment lomggitions,
treatment time generally resulted in improved handle propgentideating that treatment duration had a greater influence than chemical
concentrationThese findings demonstrate that the developed finishing seqeéfecévely improved the handle performance of vortex
spun micro modal fabrics, enabling them to aggh the softness of conventional risgun fabrics.

Thehydrophilicity results, determined according to DIN 53924, are presented in 8.aklldabric samples exhibited good wettability due

to the inherently hydrophilic nature of micro modialers. Only slight differences were observed between thespng and vortespun

fabrics, indicating that the spinning system had a limited influence on the water absorption behaviour. The modal preticcataten
negatively affect the wettability ahe fabrics. The results suggest that the applied finishing process preserved the moisture management
properties of the micro modal fibers, which is particularly important for apparel fabrics intended to provide high wesongy co

Table 8. Weft Direction Hydrophilicity Test Results (as Wetting Height) (cm)

(”Ti'r';'lfe) R-360 | R-3-90 | R-560 | V-360 | V-3-90 | V-5-60
2 min 4.93 4.70 453 4,93 4,60 4,73
5 min 6,20 6,07 5,70 6,23 5,70 5,83
10min | 7,17 7.07 6,50 7.27 6,70 6,87
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15 min 8,00 7,83 7,20 7,93 7,47 7,50
20 min 8,67 8,40 7,77 8,33 7,97 8,00
25 min 9,13 8,77 8,13 8,77 8,30 8,37
30 min 9,43 9,10 8,43 9,17 8,63 8,63

The thermal comfort properties of the woven fabrics were evaluated using an Alambeta thermal properties tester, aschtiegreseinted
in Table 9. The thermal conductivity, thermal diffusivity and thermal absorptivity values of theptimgand vdex-spun fabrics were found
to be very similar, indicating that the spinning system had no significant influence on thermal comfort under the investiddiens.
Furthermore, the modal pretreatment did not adversely affect the thermal charactfiliesabrics. These results indicate that the
optimized finishing process successfully improved fabric handle while maintaining the thermal comfort properties of tti@briosen

Table 9. Thermal Comfort Test Results

Thermal Thermal Thermal .
Sample | Conductivity - . Th_er.mal Absorbtivity - | Resistance (r) Maximum
Diffusivity - (a) 5 heat flow -
Code ( & fW/mK)x | ~ (m2s) x 10° (b) - - (Km?4/W) x 10 (gm) - (W/m?)
103 (W.sY2/m?K) s

R-3-60 24,70 0,006 325,10 12,50 508,23
R-3-90 21,57 0,004 334,47 11,83 507,50
R-5-60 21,53 0,004 327,50 11,70 506,30
V-3-60 24,70 0,006 325,10 12,50 508,23
V-3-90 22,97 0,005 334,57 12,40 496,43
V-5-60 22,47 0,004 332,10 12,40 507,73

4. CONCLUSION

This study investigated the effects of ring arwitex spinning systems on the mechanical, color, thermal and handle properties of micro
modal woven fabrics subjected to different modal pretreatment condifibagesults demonstrated that the spinning system significantly
influenced the mechanical permance of the fabrics. Rirgpun fabrics exhibited higher tensile strength, whereas both spinning systems
showed comparable seam slippage and pilling resistance. The color measurements indicated Hsaumoidabxics generally provided
slightly highercolor yield, while all fabric samples exhibited excellent color fastness properties regardless of the spinning system.

One of the most important findings of this study was the improvement in fabric handle through process optimization. Tlagarootbi
modal pretreatment effectively reduced the bending rigidity of the fabrics, enabling the handle characteristics-spwortalrics to
approach those of ringpun fabrics without negatively affecting their mechanical, color or thermal perfornhaackition, both ringspun

and vortexspun fabrics exhibited similar wettability and thermal comfort properties, indicating that the pretreatment process tireserved
inherent comfort characteristics of micro modal fibers.

Overall, the findings demonstrate thartex spinning, combined with an optimized finishing process, can be considered a promising
alternative to conventional ring spinning for woven apparel fabrics. The developed process offers the potential to deditioa pasts

while maintaining sasifactory fabric quality and comfort performance. Furthermore, the results provide valuable technical knowledge for
the development of cosfffective, highvalue woven fabrics and may serve as a basis for future studies on different fiber blends and
sustaimble finishing technologies.

Future studies should investigate the effects of different fiber blend&jedly finishing chemicals and alternative soft finishing techniques
on the handle and comfort properties of voisgxin woven fabrics. In additioeyaluating the longerm durability of these fabrics after
repeated laundering and wear would provide valuable information for their industrial application.
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ABSTRACT

The aim of this study is to identify the research methods and techniques preferred in graduate theses produced at conservatories
in Turkey and to reveal the methodological trends in the field. The study was designed as a survey model, and document
analysis, a qualitative research method, was adopted for data collection. The sample was determined through criterion
sampling and consists of 16 master’s and proficiency in art theses completed between 2023 and 2026 at the conservatories of
four Turkish universities and made accessible in full text through the Council of Higher Education National Thesis Center.
The theses were coded through a Thesis Classification Form developed by the researcher in terms of research approach,
research design, data collection technique, sampling method, data analysis technique, and subject area; the findings were
analyzed using descriptive statistics. The findings show that the approach actually applied in the theses is almost entirely
qualitative (93.8%), that no thesis exhibits a quantitative approach, and that only one thesis approximates a mixed method.
However, 68.8% of the theses do not declare their approach and 81.3% do not declare their design. Although five theses
actually conduct practice-based/artistic research, none of them identifies itself in these terms. Consequently, qualitative
dominance is not a conscious paradigmatic positioning but an unnamed default condition. The study offers recommendations
for strengthening research methods education in conservatory graduate programs and for developing a field-specific
methodological framework.

Keywords:Music research, research methods, conservatory, graduate theses, document analysis.

Turkiye'  de MiOzi k Arastirmalarinda YOontem Egilimleri

OzZET

Bu ¢alismanmin amaci, Tiirkiye’'deki konservatuvarlarda iivetilen lisansiistii tezlerde tercih edilen arastirma ydntem ve
tekniklerini belirlemek ve alandaki metodolojik egilimleri ortaya koymaktir. Arastrma, tarama modelinde tasarlanmus;
verilerin elde edilmesinde nitel arastirma yontemlerinden dokiiman analizi benimsenmistir. Orneklem, 6lciit Grnekleme yoluyla
belirlenmis olup Tiirkiye'nin dort iiniversitesinin konservatuvarlarinda 2023-2026 yilart arasinda tamamlanmis ve YOK
Ulusal Tez Merkezi 'nde tam metin erisime a¢ik 16 yiiksek lisans ile sanatta yeterlik tezinden olusmaktadir. Tezler, arastirmaci
tarafindan gelistirilen Tez Swniflandirma Formu araciligiyla arastirma yaklasimi, arastirma deseni, veri toplama teknigi,
ornekleme yontemi, veri analiz teknigi ve konu alant bakimindan kodlanmus, bulgular betimsel istatistiklerle ¢oziimlenmistir.
Bulgular, tezlerin fiilen uyguladig yaklasimin neredeyse biitiiniiyle nitel oldugunu (%93,8), nicel yaklasim sergileyen hicbir
teze rastlanmadigini ve karma yonteme yaklasan tek bir tez bulundugunu géstermektedir. Ancak tezlerin %68,8’i yaklasimini,
%81,3 i desenini hi¢ beyan etmemektedir. Fiilen uygulama temelli/sanatsal arastirma yiiriiten bes tez bulunmasina karsin
hi¢biri kendisini bu terimlerle adlandirmamaktadir. Sonug olarak nitel baskinlik bilingli bir paradigmatik konumlanma degil,
adlandwriimamas bir varsayilan durumdur. Calisma, konservatuvar lisansiistii programlarinda arastirma yontemleri egitiminin
giiclendirilmesi ve alana 6zgii bir yontem ¢ercevesi gelistirilmesi yoniinde oneriler sunmaktadir.

Anahtar Kelimeler: Miizik arastirmalari, arastirma yontemleri, konservatuvar, lisansiistii tezler, dokiiman analizi.

1. INTRODUCTION

The fundamental element that distinguishes scientific knowledge from other ways of knowing is not the
conclusions reached, but the path followed in reaching them. Knowledge obtained through everyday observation
appeal to authority, or intuition may occasionally be correct; however, what separates such knowledge from
scientific knowledge is thatitisnotsh pr oduct of a systematic, verifiab
al., 2020). In this respect, method is not merely a technical component of research but the epistemologica
foundation that grounds the validity and reliability of the knowledgelypced. As Karasar (2020) emphasizes,
scientific research is a planned process that requires adherence to specific principles and techniques at every sta
from the definition of the problem to the collection, analysis, and interpretation of data. Wéhafignment
between the research question and the chosen method breaks down, the findings obtained lose their scientific valt
however interesting they may be.
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Method is also a criterion indicating the maturity level of a scientific field. Kuhn (2043 ti a di s ci p
becoming a scientific community to its members sharing a common paradigm. From this perspective, the diversity
of research methods used in a field and the quality of their reporting offer a direct indication of the extent to which
thatfe | dds scientific accumulation has become instit
method is a precondition for a study to be verifiable and replicable (Creswell and Creswell, 2018).

Music occupies a distinctive position with respecthis discussion. Music is, on the one hand, an artistic
production that is performed, composed, and experienced; on the other hand, it is an object of scientific inquiry
examined in its historical, theoretical, cultural, and pedagogical dimensioissdddl character has prevented
music research from being tied to a single methodological tradition. While historical musicology draws on a
tradition based on archival and documentary analysis, ethnomusicology has placed fieldwork at its center; musit
eduation, meanwhile, has largely adopted the measurement and experimental design tradition of educatione
sciences. This interdisciplinary structure, situated between social sciences, fine arts, and educational science
endows music research with rich metblmgjical diversity while also producing an ongoing ambiguity regarding
which study should be evaluated by which methodological criteria.

Conservatories are among the institutions where this ambiguity becomes most visible. Since their founding,
conservatoes in Turkey have been shaped within a praat@ered educational tradition primarily aimed at
training performers, composers, and interpreters. The research function was added to these institutions relative
late, with the opening of graduate prograr@ensequently, a researcher writing a thesis within a conservatory
typically comes from years of performance practice yet sets out with more limited theoretical preparation in
scientific research methods compared to colleagues in faculties of educaiiwstitates of social sciences.
Moreover, the types of studies frequently encountered in conservatory theses, such as work analysis, compos
monographs, performance comparison, and repertoire examination, fit only with difficulty into the standard
qualitdive-quantitativemixed classification. Although the flexible and interpretive nature of qualitative research
opens a certain space for such studies (Yéldéerém a
positioned as a form of knowdge production still awaits an answer in the Turkish context.

Nevertheless, no systematic study addressing the methodological profile of graduate theses produced in tf
field of music in Turkey with specific reference to conservatories has been fourtthdettiesis and article review
studies in the literature focus predominantly on the field of music education and on samples drawn from faculties
of education; conservatory theses, despite their distinctive methodological dynamics, remain largely unexamined
Yet theses produced at conservatories constitute a considerable accumulation in numerical terms and embody mc
intensely the tension between artistic production and scientific research. Not knowing which research approache
and techniques thisaccumilab n r est s upon | i mit s-reftettien aridj censedquirgly, iise t h
capacity for seimprovement. The present study arises from this gap.

The aim of this research is to identify the research methods and techniques preferred in treskeste
produced at conservatories in Turkey and to reveal the methodological trends in the field. In line with this genera
aim, answers were sought to the following research questions:

1. Which research approaches (qualitative, quantitative, mixedjedegrpd in conservatory graduate
theses?

2. Which research designs and data collection techniques are used in these theses?
3. How are the sampling methods and data analysis techniques preferred in the theses distributed?
4. What is theelationship between the subject areas of the theses and the research methods preferred?

5. What level of standardization and consistency is observed in the theses with respect to the reporting
of method?

2. LITERATURE REVIEW
2.1. A Conceptual View of Scietific Research Methods

A researcherdés choice of met hod is the outcome
selection. This positioning is termed paradigm or worldview in the literature; it expresses the set of fundamental
assumptionshared by a research community regarding the nature of reality, how knowledge is obtained, and how
research is to be conducted (Creswell and Plano Clark, 2017). Postpositivism, associated with quantitative
approaches, regards reality as singular and imdkgre of the researcher; it produces knowledge through
measurement and theory testing. Constructivism, associated with qualitative approaches, regards reality as plure
assuming that meaning is constructed within the subjective views of participantseigbs inductively.

These paradigmatic distinctions long fueled a debate positioning the qualitative and the quantitative as twc
opposing camps. In this debate, which Johnson and Onwuegbuzie (2004) term the paradigm wars, purists on bo
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sides adopted thacompatibility thesis, arguing that the two paradigms cannot be combined. Yet both approaches
have their own strengths and weaknesses. Mixed methods research is positioned precisely at this point as a thi
paradigm; it proposes that the two approachesrbught together in such a way that their strengths combine while
their weaknesses do not overlap (Johnson and Onwuegbuzie, 2004). Mixed methods hold particular potential fa
music research: a study in which the formal analysis of a work is conductegbide interviews concerning
performersd experiences of interpreting that wor k
framework, yet it can be meaningfully constructed through a mixed design.

The disentangling of three levels frequgntdonfused in methodological debates is decisive for the
classification framework of this study. The first level, research design, determines the general plan of action of the
research; survey, experimental research, phenomenology, ethnography, andudydeelsing to this level
(Beyekozt grk et al ., 2020; Merriam and Tisdel/l, 20
concrete instruments that realize the design: interview, observation, questionnaire, scale, and document review a
the principal ones; there is no obligatory correspondence between technique and design. The third level, dat
analysis technique, determines how the collected data will be analyzed. Deriving the methodological profile of a
study is possible only by codingese three levels separately.

2.2. The Problem of Method in Music Research and the Artistic Research Debate

Although music research appears to be gathered under a single roof, it consists of subdisciplines resting o
markedly divergent methodological tridhs. The most visible example of this divergence emerges in the
opposition between ethnomusicology and music education. As Nettl (2015) demonstrates, the distinguishing featur
of ethnomusicology is the centrality of fieldwork. By contrast, music educatsearch, drawing on the
methodological climate of educational sciences, has adopted a quantitative tradition based on scale developmel
experimental design, and statistical analysis. Of two subdisciplines under the same roof, one regards the i@searche
subjective position in the field as a source of knc
of error to be controlled.

Added to this methodological diversity is the artistic research debate, which has matured in theirdernat
literature over the past three decades. Borgdorff (2012), who established the conceptual ground of the debat
distinguishes three ideal types of the relationship between art and research. Research on the arts examines arti
practice from a theotieal distance and preserves the distinction between researcher and object of research.
Research for the arts is applied research in the narrow sense; here art is not the object of examination but the gc
of the research. The most contested of the ttgemdgearch in the arts: this approach does not presuppose a
distinction between subject and object; artistic practice itself becomes a constitutive component of both the researc
process and the research results (Borgdorff, 2012). From this perspeetigesdhmajority of conservatory theses
in Turkey are formally situated in the first category. Yet those who write these theses are also performers, an
behind their studies there often lies performance experience spanning many years.

At the center of thismbiguity lies the question of whether performance itself can be accepted as a form of
knowledge production. Nelson (2013), in positioning practice as research as a methodology, posits an interactio
among three modes of knowing: tacit and embodied kragelecontextual knowledge, and discursive, theoretical
knowledge. For Nelson, the arts are primarily disposed toward embodied knowledge; practice as research operat
through the concept of praxis, where these modes touch one another. Smith and Deam088hile, draw
attention to the bidirectionality of the relationship: practextresearch denotes creative production giving rise to
research insights, while reseaileld practice denotes academic research nourishing creative practice. Yet it is clear
that these approaches are in tension with traditional scientific criteria: criteria such as replicability and verifiability
cannot be applied directly to a singular and unrepeatable performance experience.

The extent to which this debate, so mature inrtternational literature, finds a counterpart in conservatory
graduate programs in Turkey is a separate question. Thesis writing guidelines and institute directives largely tak
as their basis the standard thesis format of institutes of social scidrcessaarcher is therefore expected to write
a methods section conforming to the qualitativentitativemixed schema. The mismatch between this
expectation and the nature of performahased knowledge production may produce two possible outcomes. First,
although the researcher is in fact conducting research in the arts, they are compelled to fit this into-thadeady
templates offered by the guideline. These templates most often consist of expressions such as descriptive surv
model or document anaig. Second, the methods section ceases to be a functional component explaining how the
research was actually conducted and turns into a formal requirement to be filled in. In either case, a disconnectio
emerges between the method declared in the thegitha method actually applied.

2.3. Conservatory Education and the Graduate Research Tradition in Turkey
The origins of conservatory education in the contemporary sense in Turkey rest on the institutionalization
efforts of the early years of the Republich e st arting point of this proces
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Muallim Mektebi), founded in 1924 to train music teachers for secondary schools. The institution was transformed
into the Ankara State Conservatory in 1936; the function of traimingjc teachers was transferred, beginning in

the 19381939 academic year, to the Music Branch of the Gazi Institute of Education. This divergence laid the
foundation of the institutional division of labor in the field of music in Turkey: on one sidetiéscof education

resting on the methodological tradition of educational sciences; on the other, conservatories prioritizing the training
of performers, composers, and interpreters. The founding purpose of conservatories was not research but artist
pracice at the highest level; the research function was added to these institutions only with the opening of graduat
programs.

Today, graduate education conducted at conserva
programs. Proficiency in ais defined in the Regulation on Graduate Education and Instruction as a program
equivalent to the doctorate; however, it differs markedly from the doctorate in terms of its aim. According to the
regulation, proficiency in art work aims at the productibar original work of art and, in music and performing
arts, at superior practice and creativity. The doctoral program, by contrast, aims to equip the student with the abilit
to conduct independent research and to reach new syntheses by examining scienpfr o bl ems ( Y ¢ k
Kurulu [Council of Higher Education], 2016). Yet a striking tension emerges here. The same regulation defines the
thesis prepared at the conclusion of proficiency in art education as a document reflecting a scientific shedy. In o
words, the legislation on the one hand describes a program aimed at superior practice and creativity, and on tt
other codes the product of this program as a scientific document. This dual expectation between artistic productio
and scientific repontig may constitute the institutional source of the ambiguity observed in the methods sections
of conservatory theses.

Conservatory theses also have a distinctive profile in terms of content and genre. The types of studies mos
frequently encountered in theesheses are work analyses, performance analyses, composer monographs, and
repertoire examinations. The methodological status of such studies, however, is contested. A work analysis is
study whose primary data is the score itself; it requires neithietexmiew nor a statistical procedure. It therefore
fits only with difficulty into the standard tripartite classification and is most often placed in categories such as
document analysis or descriptive survey, which apply only partially. Similarly, althaygerformance analysis
brings into play the researcherds own performance
is most often left unnamed in the methods section.

No study in the literature directly addresses tiethodological profile of conservatory theses. Existing
review studies focus predominantly on the field of

gquantitative methods are most often preferred in technalelgyed theses in musiceda t i o n ; B¢ kel m
demonstrated a similar tendency in doctoral theses produced in music education departments. Similarly, Babace
(2021) , Belge (2021), Kosreld (2020) , and Sonsel 3

through catent analysis. However, none of these studies treats conservatory production as a separate sample. Ac
(2025) showed that the literature in the field of music can be mapped through quantitative methods; that study
however, focused not on the methodobadjicontent of thesis texts but on the bibliographic characteristics of
publications. The present research aims to fill this gap by examining the methodological profile of conservatory
graduate theses in Turkey through a framework that also takes intmato® artistic research debate.

3. RESEARCH METHOD
3.1. Research Model

This research was designed in the survey model, which aims to describe an existing situation as it is (Karasa
2020). Document analysis, a qualitative research method, was adoptéthining the data. Document analysis is
a method encompassing the systematic examination of written materials containing information about the
phenomena to be investigated (Bowen, 2009; Yeéel dér e
are the full texts of graduate theses produced at conservatories. At the same time, because the qualitative de
obtained from the theses were quantified by being coded under predetermined categories and presented wi
frequency and percentage values, thedwtalso bears the characteristics of quantitative content analysis
(Krippendorff, 2019).

3.2. Population and Sample

The theoretical population of the research consists of graduate theses produced within the conservatories «
universities in Turkey. The sgle was determined through criterion sampling, one of the purposive sampling
methods. The fundamental logic of criterion sampling is the inclusion in the study of all cases meeting a
predetermined set of criteria (Patton, 2015). The criteria taken bagisgfor determining the sample are as follows:
(a) the thesis must have been produced in the departments of major art/major science within a university
conservatory; theses produced in departments of musicology and music sciences were excludeddsecteiss th
possess an established scientific method tradition. (b) The thesis must have been completed between 2023 and 20
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(c) The thesis must be at the masterds or proficie
Council of Higher Education National Thesis Center. (e) An equal number of theses must be selected from eact
institution in order to ensure institutional diversity.

In line with these criteria, the sample was formed from a total of 16 theses produced at thatmieseof

four universities. Four theses were selected from ¢
in art level; balance was thus also observed in the distribution by level. The institutions included in the sample are
Hacda t epe University, Il stanbul University, Mi mar Sin

the theses examined, those belonging to three institutions were produced within the Institute of Fine Arts, wherea
the theses belonging to Istankldiversity were produced in the Department of Music within the Institute of Social
Sciences. This difference does n-basedatlsnonethelesh reotewolthy s e :
in demonstrating that conservatory graduate educatidnrkey is not gathered under a single institute structure.

3.3. Data Collection Instrument and Process

The data were collected through the database of
Higher Education National Thesse nt er ) . The search was conducted usi
applying together the filters of university name, institute, department, thesis type, and year range. The full texts o
theses meeting the criteria were downloaded from ttabedae and gathered in a separate file directory for coding.
During the coding process all theses were read in full; in theses containing no explicit declaration regarding methoc
the techniques actually used were coded by inference from the text asea aviibthis act of inference was itself
recorded as a finding.

In order to code the data systematically, a Thesis Classification Form was developed by the researcher. Th
categories of the form were constructed on the basis of the classification frameseatks similar content analysis
studies in the | iterature (L anraehniqueadalydis distlBgtionifound et a
general research methods sources; the form was expanded to encompass techniques specific to theifield of mus
The form consists of six categories: bibliographic information; research approach (qualitative, quantitative, mixed,
unspecified); research design (descriptive survey, case study, phenomenology, historical research, ethnograpt
experimental design, acticebased/artistic research, unspecified); data collection technique (general techniques
and techniques specific to the field of music; coded as multiple choice); sampling method and data analysis
technique; and subject area. The unspecified optiotieiform were designed not as an indicator of deficiency in
the coding process but directly as a finding category. For this reason, two separate columns were used in the codir
the method declared by the thesis and the method actually applied by the thesi

3.4. Data Analysis and Limitations

The theses examined were coded through the Thesis Classification Form; the resulting codings were analyze
with descriptive statistics (frequency and percentage). Gabsdations were used to render visible the
relaionships between categories. Owing to the sample size, inferential statistical tests were not employed. In orde
to ensure the reliability of the codings, all theses in the sample were coded independently by a second coder wit
expertise in the field in alition to the researcher; the two codings were compared and the reliability formula
proposed by Miles and Huberman (1994) was applied. Items on which the coders disagreed were discussed age
and consensus was reached.

The limitations of the research mib& stated explicitly. The study is limited to 16 theses completed between
2023 and 2026 at the conservatories of four universities and accessible in full text. This sample size does not perrr
the generalization of the findings to all conservatory theseBurkey; the aim of the study is not statistical
generalization but the presentation of a descriptive profile of the methodological trends in the field. In addition,
doctoral theses and theses produced in departments of musicology and music scieremeduderk Finally, the
codings regarding the methodological characteristics of the theses are limited to information declared in, or
inferable from, the written texts of the theses; however, since the subject of this study is precisely the manner it
which method is reported, this limitation simultaneously constitutes the object of examination of the research.

4. FINDINGS
4.1. Distribution of the Theses by Year, Institution, and Level

The 16 theses examined within the scope of the research were completeenb2023 and 2026 in the
conservatory graduate programs of four universities. Because the sample was formed, as required by criterio
sampling, so as to contain an equal number of theses from each institution, the distribution across institutions i
equaby design. The distribution by 1| evel is |likewise
in art theses (50.0%). This balance was constructed in advance so that the relationship between the level variak
and method reporting could legamined comparatively; it therefore cannot be interpreted as a finding regarding
actual production rates in the field. The distribution by year, by contrast, is a natural feature of the sample; half of
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the theses were completed in 2025. A noteworthyiritndegarding institutional structure emerges at the institute
level: 12 of the theses (75.0%) were produced within the Institute of Fine Arts, while four theses (25.0%) were
produced within the Institute of Social Sciences. This difference may be readirastitutional reflection of the
ambiguity at the level of legislation addressed in the second section.

Table 1. Distribution of the Theses by University, Institute, and Year

University Institute 2023 | 2024 | 2025 | 2026 Total %
®)

Hacettepe U. Fine Arts - 2 2 - 4 25.0

Istanbul U. Social Sciences - - 4 - 4 25.0

Mimar Sinan FAU Fine Arts 1 2 1 - 4 25.0

Dokuz Eylul U. Fine Arts - 2 1 4 25.0

Total 1 6 8 16 100.0

Note: The equality in the institutional distribution is a result of the sample design.

4.2. Distribution by Research Approach

The research approach of the theses was coded in two separate columns: the approach declared in the tex
the thesis and the approach actually inferred from the text as a whole. This distinctiha@ietare more striking
than the distribution itself. At the level of declaration, only five of the 16 theses (31.3%) explicitly name their
research approach, and all five characterize their study as qualitative. The remaining 11 theses (68.8%) contain
declaration of approach in their texts. At the level of actual application, no thesis in the sample exhibits a
quantitative approach; 15 theses (93.8%) conduct procedures that may be evaluated within the scope of a qualitati
approach, and only one #ig (6.3%) approximates a mixed approach by employing qualitative and quantitative
elements together. That thesis is the study which tests the notation system it develops through a distinction betwee
experimental and control groups but analyzes the dati@ined not statistically but through observation and
feedback.

Table 2. Distribution of the Theses by Research Approach

Research Approach Declared (f) Declared (%) Actual (f) Actual (%)
Qualitative 5 31.3 15 93.8
Quantitative - - - -
Mixed - - 1 6.3
Unspecified 11 68.8 - -
Total 16 100.0 16 100.0

The most striking aspect of this distribution is that the use of mixed methods is virtually nonexistent and that
theses declaring no approach whatsoever exceed two thirds. The finding migygreted in two ways. The first
interpretation accords with the framework discussed in the second section: the overwhelming majority of
conservatory theses take as their subject works, performance, and processes of creation; by their very nature the
subjects invite an interpretive form of knowledge production. Yet the more decisive second interpretation is this:
the majority of the theses do not declare that they prefer a qualitative approach; they merely conduct qualitative
procedures in practice. Thdominant pattern in the field is not a conscious paradigmatic positioning but the
wholesale omission of the methodological discussion. The 93.8% actual rate of the qualitative approach mus
therefore be read not as a preference but as a default condition.

4.3. Distribution by Research Design

Research design is the category in which the highest degree of ambiguity emerged during the coding proces
Only three of the theses (18.8%) provide any naming at the level of design in their texts; one of theseindsrac
its study as descriptive research, while two use document analysis as the name of a design. The remaining 13 the:
(81.3%) do not declare their design in any way. When coding is carried out at the level of actual application, the
theses are seen ¢xhibit an appearance that may be evaluated predominantly within the scope of descriptive survey
(f =6, 37.5%) and practideased/artistic research (f = 5, 31.3%), accompanied by three theses bearing elements of
historical research (18.8%), one casalgt(6.3%), and one experimental design (6.3%). Phenomenological and
ethnographic designs were not encountered at all in the sample.

Table 3. Distribution of the Theses by Research Design

Research Design Declared (f) | Declared (%) Actual (f) Actual (%)
Descriptive survey 1 6.3 6 37.5
Practice-based / artistic research - - 5 31.3
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Research Design Declared (f) | Declared (%) Actual (f) Actual (%)
Historical research - - 3 18.8
Case study - - 1 6.3
Experimental design - - 1 6.3

Phenomenology / Ethnography - - - -

Document analysis (used as 2 125 - -
design)

Unspecified 13 81.3 - -
Total 16 100.0 16 100.0

The most important finding in this table concerns the pratissed/artistic research design. In the sample,
five theses consist of studies in which the composer makes their own work the oajeadysifs, applies a notation
system they have developed, or constructs knowledge from within practice by producing performance

recommendati ons. These theses are in fact situat ec
conceptofresearh i n the arts and Nelsonb6s concept of praxi
fieldbébs most di stinctive methodol ogi cal position |

present themselves without giving anyigasname at all, or define themselves with a label borrowed from the
vocabulary of scientific research that renders the epistemic position of practice invisible. The 81.3% rate of these
that do not specify their design is therefore not merely a repatéfigjency; it is an indicator of the absence of a

| anguage for the fieldds own mode of knowledge pro

4.4, Distribution by Data Collection Technique
The data collection technigues category was coded as multiple choice. Turning to tgsferajues,

document review appears in all 16 theses (100.0%). This universal prevalence is in part a matter of definition. Th
use of other general techniques, by contrast, is extremely limited: interviews were used in only two theses (12.5%
and observabn in only one thesis (6.3%); questionnaire and scale techniques were not encountered at all in the
sample. When techniques specific to the field of music are examined, score/work analysis is seen to have been us
in 14 theses (87.5%) and to be the fiell act u al principal data coll ecti
conservatory theses largely refrain from collecting data from human participants and that the data source is almo:
entirely text, score, and recording.

Table 4. Data Collection Techniques Used in the Theses

Data Collection Technique f %
Document review 16 100.0
Score / work analysis 14 87.5
Archival examination 4 25.0
Performance recording analysis 3 18.8
Interview 2 125
Transcription 2 125
Observation 1 6.3
Edition comparison 1 6.3

Questionnaire / Scale - -

Note: Percentages are calculated over 16 theses. Since a thesis may use more than one technique, the column total exceeds
100%.

Placing these techniques within standard methodologieakifications poses a serious difficulty. The
extraction of pitckclass sets from a score, the comparison of differences between two manuscript copies, or the
analysis of three different performers rendering the same work at different tempi may albimenaclated in the
general methodological literature under the heading of document review. Yet this act of accommodation erases th
epistemic specificity of the techniques. The analysis of a performance recording does not produce the same kind ¢
knowledgeas the reading of an archival document. The reduction of these techniques to general categories als
explains why the expression document analysis is used so frequently and so vacuously in the methods sections
conservatory theses: it is the only legiit® label available to the field. On the other hand, although 11 of the 16
theses (68.8%) use more than one technique, interpreting this figure as data triangulation would be misleadinc
None of the theses declares that it compares the data obtainedffesenttechniques; the techniques are used
distributed across different sections of the thesis. This is not a methodological triangulation but a sectional divisior
of labor.
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4.5. Sampling Methods, Analysis Techniques, and Subject Area

Sampling method ishe methodological dimension to which the theses in the sample devote the least
attention. Thirteen of the 16 theses (81.3%) make no declaration whatsoever regarding sampling method. Thi
finding is accompanied by a pattern more significant than the ncahelistribution: four theses in the sample
construct the concepts of population and sample upon the work. In these theses, the population is defined as all t
works of the composer examined, and the sample as the one or two works that are the shibjextazrch. This
usage is the application of a conceptual pair borrowed from the vocabulary of quantitative research to an act c
selection with which it has no logical connection. Turning to data analysis techniques, musical analysis (87.5%)
stands ouas the dominant technique; descriptive analysis and content analysis are used to a limited extent, while
inferential statistics are not employed at all.

When subject area and the research approach actually applied are examinesectiasally,
composer/erk examination is seen to constitute 62.5% of the theses on its own. When music theory (18.8%) is
added to this, the share of weskntered studies exceeds four fifths. There is one thesis each in the areas of
composition, orchestral conducting, and instent/performance; no thesis appears in the sample in the areas of
music education, music technology, or ethnomusicology. The-tabs#ation shows that there is no significant
differentiation between subject area and choice of method: whatever the,shigjepialitative approach remains
the default position. The complete absence of a quantitative approach in the sample is a consequence less of t
di stribution of subjects than of the fi el dotativemet h
analysis entered the sample, no quantitative analysis was performed.

Table 5. CrossDistribution of Subject Area and the Research Approach Actually Applied

Subject Area Qual. Quant. Mixed Total (f) %
Composer / work 10 - - 10 62.5
examination

Music theory 3 - - 3 18.8
Instrument / performance - - 1 1 6.3
Composition 1 - - 1 6.3
Orchestral conducting 1 - - 1 6.3
Total 15 - 1 16 100.0

4.6. Problems Concerning the Reporting of Method in the Theses

The findings presented under teigbhheading directly support the central claim of the study. Only four of the
16 theses in the sample (25.0%) contain a standalone methods section. The remaining 12 theses (75.0%) eitl
provide information about their method in a few sentences scattettdd thie introduction or provide none at all.

I n terms of the | evel vari abl e, two of the four th
at the proficiency in art level. That is, there is no relationship between method repmdiragademic degree.
Proficiency in art theses do not exhibit a more d

finding indicates that the problem relates not to individual competence or difference in degree but to the writing
traditionof the field.

Table 6. Indicators of Method Reporting in the Theses

Indicator Present (f) Present Absent (f) | Absent (%)
(%)

Standalone methods section 4 25.0 12 75.0
Declaration of research approach 5 31.3 11 68.8
Declaration of research design 3 18.8 13 81.3
Declaration of sampling method 3 18.8 13 81.3
Naming of data analysis technique 7 43.8 9 56.3
Validity / reliability strategy 1 6.3 15 93.8
Declaration of ethics committee 1 6.3 15 93.8
approval

Limitations section 2 125 14 87.5

When the inconsistencies between the declared design and the technique actually used are examined, thr
types were identified in the sample. The first type is the application of a concept at the wrong scale. Four these
construct the conceptual pair ofadation and sample upon the works of the composer; a concept resting on the
logic of statistical representation is thereby applied to an act of selection that makes no claim to representatio
whatsoever. The second type is the vacuous use of a labeth@ses define themselves as document analysis or
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descriptive research; yet they perform none of the procedures that this label requires (constructing a coding schem
determining categories, defining the unit of analysis). The third type is the failfukiltadhe requirements of a

design in the presence of data that invite it. The thesis conducting artbntle application with an experimental

and control group configuration does not analyze the data at hand statistically. These three typesgoonmtma

origin: the field borrows from a language it does not possess in order to name the work it does, and does not perfor
the procedures that the borrowed terms require.

The finding concerning validity, reliability, and trustworthiness strategies ghtmpest result of the sample.
Only one of the 16 theses (6.3%) applies and reports a strategy in this direction. The remaining 15 theses (93.89
make no declaration whatsoever as to which strategy they employ to ensure the validity of their anatysis; non
the strategies such as expert opinion, member checking, data triangulation, or intercoder reliability is encounterec
Yet it would be unfair to leave this finding standing alone. The validity of a work analysis cannot be established by
the same critéa as the validity of an interview study; the trustworthiness of a score analysis is established through
the analytical consistency and musical persuasiveness of the analysis. The problem is not that the theses falil
apply qualitative research strategiiess that they apply no strategy at all and do not discuss the fact that they apply
none.

5. CONCLUSION

This research aimed to reveal the methodological profile of graduate theses produced at conservatories i
Turkey and analyzed, through the ThesissSification Form, 16 theses completed between 2023 and 2026 at the
conservatories of four universities. According to the findings, the approach actually applied in the theses is almos
entirely qualitative (93.8%); no thesis in the sample exhibits a dativei approach, and there is a single thesis
(6.3%) approximating a mixed approach. The actual designs cluster around descriptive survey (37.5%) and practict
based/artistic research (31.3%); among data collection techniques, document review (100.086jeandrk
analysis (87.5%) occupy the determining position. No significant differentiation was found between subject area
and choice of method; whatever the subject, the qualitative approach remained the default position. In short, th
dominance of qualitve and descriptive approaches in conservatory theses is the principal finding; yet this
dominance is not itself a preference but an unnamed default condition.

The dominance of the qualitative approach may at first glance be read as a natural consddience
epistemological tradition of conservatories. It is not meaningful to expect a statistical test from a study whose
primary data is the score itself; in this respect, qualitative dominance cannot on its own be taken as an indicator c
deficiency. Yethe real problem indicated by the findings lies not in the character of the approach but in its status:
68.8% of the theses never name their approach; qualitative procedures are conducted, but the paradigmatic positi
from which these procedures derive rist discussed. The epistemological character of the field and the
methodological selfeflection of the field are two separate matters, and the findings of this research show the former
to be strong and the latter to be largely absent.

The most striking spect of this picture is that the artistic research paradigm has failed to become

institutionali zed. Five theses, which make the con
they have developed by applying it, or construct knowledgetty from within practice by producing performance
recommendati ons, are in fact situated in the posit

the arts and Nelsonds (2013) c onc egifinthesk terms; thexnurmber Y e
of theses declaring practitased/artistic research is zero. This is the empirical counterpart of the disconnection
anticipated in the second section. The institutional source of this gap also appears open to discussion. Th
Regul ation on Graduate Education and Instruction (
while defining proficiency in art as superior practice and creativity, codes the thesis that is the product of this
program as a document refleia scientific study. This dual expectation at the level of legislation, combined with
thesis writing guidelines taking the social sciences format as their basis, condemns the researcher to a language tl
does not describe the work they actually carry ou

When the findings are compared with the results of similar studies in the literature, the specificity of
conservatory theses becomes even more pronounced.
Ko-yijit (2®GU7 )4 % odnd htehatrticles examined used qu
revealed that quantitative methods are most often preferred in techmelatpd theses in music education. In the
sample of this research, by contrast, there is not aesthgkis exhibiting a quantitative approach. The contrast
shows that conservatory theses diverge markedly in method from music theses originating in faculties of educatior
On the other hand, the findings overlap with the international literature at onielfgme (2011) found that 12 of
65 studies defined as qualitative did not specify any particular design. Leaving method unnamed is therefore not
problem peculiar to Turkey alone; yet the findings of this research show that in the conservatoryltostaiet
of the problem is far greater and that it has become not an exception but the rule. As for future research, th
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expansion of the sampl e, the examination of i nsti

conduct of a comparagvanalysis with conservatory theses internationally stand out as priorities.

In line with the findings obtained, a number of recommendations may be offered. First and foremost, researct
methods courses in conservatory graduate programs should be madesoognd applied; these courses should
be conducted not at the beginning of the thesis writing process but concurrently with the stage at which the thesi
topic is determined. In addition, it would be beneficial to develop a methodological guide fowvetmsyetheses
that encompasses the paradigms of artistic research and phasestresearch and grants methodological status
to field-specific study types such as work analysis, performance comparison, and composer monographs. Related!
the methods séion should be defined in thesis writing guidelines as a standard and compulsory component; the
headings of research approach, design, data collection technique, sampling, and validity/trustworthiness stratec
should be explicitly required. Furthermoreg tbrganization of methodology seminars for supervising faculty
members is recommended; since the deficiency in method reporting is independent of academic degree, the proble
cannot be addressed at the student level alone. Finally, the field must desvelap criteria of validity; the criteria
by which the trustworthiness of a score analysis or a performance comparison is to be established should b
determined not through borrowed templates but thro
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OzZET

Yabanci otlar, sebzelerin yabanci otlara karsi zayif rekabetinden dolay: sebze yetistiriciliginde onemli bir sorundur. Ispanak
alanlarinda ciddi verim kayiplarina neden olan yabanci otlarla miicadelede ilk kosul yabanct otlarin tiir, yogunluk ve
rastlanma sikliginin belirlenmesidir. Bu amagla 2022-2023 yillart arasinda Marmara Bélgesi 'nde ispanak tiretiminin yogun
olarak yapildigi Bilecik (Osmaneli), Bursa (Karacabey, Mustafakemalpasa, Yenisehir) ve Sakarya (Adapazari, Erenler, Geyve)
illerinde siirveyler gerceklestirilmistir. Ispanak tiretim alanlarinda 17 familyaya ait 35 farkli yabanci ot tiirii tespit edilmistir.
lige diizeyinde en fazla yogunluk gésteren yabanci ot tiirlerinin Bilecik ili Osmaneli ilcesinde Lamium amplexicaule L. (5.41
adet/m?); Bursa ili Karacabey ilgesinde Chenopodium album L. (4.83 adet/m?), Mustafakemalpasa ilgcesinde Stellaria media
(L.) Vill. (3.75 adet/m?), Yenisehir ilcesinde Chenopodium album L. (1.29 adet/ m?); Sakarya ili Adapazart il¢esinde Veronica
persica L. (2.38 adet/m?), Erenler ilcesinde Veronica hederifolia L. (4.22 adet/m?), Geyve ilcesinde Veronica hederifolia L.
(2.13 adet/m?) oldugu tespit edilmistir. Rastlanma sikligi bakimindan en ¢ok rastlanan yabanci ot tiirlerinin Bilecik ili Osmaneli
ilgesinde Lamium amplexicaule L. (%75), Bursa ili Mustafakemalpasa ilgesinde Stellaria media L. (%75) ve Sakarya ili Geyve
ilcesinde Veronica hederifolia L. (%60,87) olarak belirlenmigtir.

Anahtar Kelimeler:Ispanak, Marmara Bélgesi, yabanct ot stirveyi, yabanci ot tiirleri

Determination of Weed Species, Their Densities And Frequency of Occurrence in Spinach Production Areas of Bilecik,
Bursa And Sakarya Provinces

ABSTRACT

Weeds are a significant problem in vegetable cultivation due to the poor competition between vegetables and weeds. The first
step in controlling weeds that cause significant yield losses in spinach fields is determining the type, density, and frequency of
weeds. For this purpose, surveys were conducted between 2022-2023 in Bilecik (Osmaneli), Bursa (Karacabey,
Mustafakemalpasa, Yenisehir), and Sakarya (Adapazari, Erenler, Geyve) provinces, where spinach production is intensive in
the Marmara Region. 35 different weed species belonging to 17 families were identified in spinach production areas. The most
common weed species at the district level were determined to be Lamium amplexicaule L. (5.41 plants/m?) in Osmaneli district
of Bilecik province; Chenopodium album L. (4.83 plants/m?) in Karacabey district of Bursa province, Stellaria media (L.) Vill.
(3.75 plants/m?) in Mustafakemalpasa district; Chenopodium album L. (1.29 plants/m?) in Yenisehir district; Veronica persica
L. (2.38 plants/m?) in Adapazart district of Sakarya province; Veronica hederifolia L. (4.22 plants/m?) in Erenler district; and
Veronica hederifolia L. (2.13 plants/m?) in Geyve district. In terms of frequency of occurrence, the most frequently encountered
weed species were Lamium amplexicaule L. (75%) in Osmaneli district of Bilecik province, Stellaria media L. (75%) in
Mustafakemalpasa district of Bursa province, and Veronica hederifolia L. (60.87%) in Geyve district of Sakarya province.

Keywords:Marmara region, spinach, weed survey, weed species

1.GKRKKk

D¢nya n¢gfusunun artmaseéeyl a, i htivya- ol unan gedeze
sajJl amak avd teemiaki °nem arz et mektedir. Te¢rkiyebde
yakl akék %6, 206sini karnabahar, brokol i, | ahana, m &
sebzeler ol uktur makt adé&r be(sBadnnknmeysai nde. ,°n20ml6: m8).e
anti oksi dan i Spiacia glefaceaill.e) , & stpeakn ayké (I ek yaprakIl & bir
Terkistan, Kaf kasya, Nepal ol arak kabul midndeaene&kn e<
csretim yapan ¢1 ke, ¢in olup, Te¢rkiye il k 5 ¢l ke ar

Mar mara B°l gesi (Bilecik, Bur s a, D¢zce, Edirne
Kstanbul )dénde toplam ¢retim a3 anttorRduB56Tdekar2 ®1 &)
sretim yapéelan iller; Bur s a, Sakarya ve Bursab6deéer.
csretim miktarl aré ve ¢retim alanlaré (da) veril mick
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Tabl o 1. Mar mar a; Bet gmsi ¥apgéel hapKhhe&r, rretim Al e
Bel ge KI'l er fretim Al rretiom
Bilecik 2453 2868
Bursa 9423 12960
Edime 1518 1848
Mar mar a Sakarya 5973 7477
Tekirda 606 594
Dijer KI 1882 2290
Genel Toplam 21855 28037
|l spanak -abuk ol gunluja ulakan hem sonbahar he
sebzelerdendir (G¢nay, 1992:179,; Sensoy vd. , 201
yetiktiricilijinde eki m -yog puénllnuakkltaa dseer p(mfen oenk inm MR
yapélan yetiktiricilikte yabancé ot m¢gcadel esi dah
rekabetinden dol ay sebze yetiktir i c¢GHoibgniivah, 2E5:4001 e ml
Drost, 2020) . Yabancé ot m¢ cadel esi tem yeti Ktirr
kayéplaréna neden olan yabanceé otl ar, sebzel 51 e |
oranéndial shgktteebe ¢re¢n kalitesini bozmaktadér ( Men
Yabanceéeé otl ar én m¢cadel esi nde i1k adem yabanc
belirl enmesidir. Bu aM@a2B8Bayglklratel enasaheéamlamana
cret i mi yapél an il 1l erden Bursa Klinde Yenikehir,
Adapazar é, Geyve vV e Erenler il -elerinde; Bil eci k
ger-eklexktirilmixktir.
|l spanak iyiatjiitdieris¢grdegrebilirlijin ve verimlili]j
ve rastlanma sékl é&jénén belirl enmesi, m¢ecadel enin
birlikte b°lgede éspagnakyajanl akéwnwdar gabhaocmaos é k|l

2. MATERYAL VE METOT

¢al ékmanén materyalini; Bilecik, Bursa ve Sakar
alanlarda buluna®l ylebsagy@motd«&kmuewesil ol ukt ur mu

21lSaha ¢al ékmal ar é
Saha -al eék2nfa23aryél 12a0r2é2nd a , Mar mara B°l gesi 6nde

Bursa ili Yenikehir, Karacabey, Mustafakemal paka i
Bilecik ili Osman e | i il -esinde tesad¢fi °rnekl eme y°ntemine
%206sine tekabygl eden alanlar se-ilerek ger-eklexkti

-ékeéxklaré tamaml aemdéktan sonra bakl anméxkt

22.Yabancé Ot T¢rlerinin, Yojunl ukl aréneén, Rastl anm
Yabancé ot sayémlar é; -er-eve y°ntemine g°re ya
g°re belirlenmikiidekd ralrélelQiﬂIg&r@lkaHrg(j(a:,almanﬂj

aeakdal &6k 4
a

82050 dekarl ek alanlarda 12 ve daha bg¢yeék | anl ar de

yabancé otlarén t¢r bazénda sayémlaré Gedddkl eSayeE
geni kK yaprakl é& yabancé otlar t¢m bitki ol arak, dar
veriler s°rvey kartlaréna i klenmi«kxtir.
221Yabancé Ot Yojunlukl ar e

Sayeéemlar sérasénda belirlenen yabancé ot te¢rler
hesapl anméxkt ér Yabancé ot te¢egrlerinin il -eler d¢ze
noktaseé i -in, ysoapunalnuajnu y(aabdaentc/ém)o)t, o tarlanéen al an
toplamée, o il-ede s°rveyi yapélan toplam tarla al a
ise, il -eler ortal amaseéarazgd, Br0al3)ak hesapl anméexktér (B

é (R. S. %)
al an i -er
| anmékt ér

222Yabanceée Ot T¢rlerinin Rastl anma Séekl éej
Bir yabancé ot tegrenegn °1-¢m yapeéel an
dejerdir ve akaj] édaki denkl eme g°re hesap
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R.S. (%] BfFr10Qrkn Bulunduju ¥Il-¢m Sayésé (n) |/

2. 2. 3. Yabancé Ot T¢rlerinin Texkhisi ve Adl andér él
Yabancé ot t¢e¢rlerinin tekhil®9i8B0de Ridérmaderf élTma sk
(1993:513)06den faydal anél mékteéer

3. BULGULAR VE TARTI kMA

Saha -al exkma2ar el Rodr&nda, Bur s a (Karacabey, I
(Adapazar e, Erenl er, Geyve), Bilecik (Osmanel i)
yékbEmekt ¢r . | spanak yetAkaO&dkive | Mainh &yl gededKay
belirl enmiktir.

Buna g°r e; Bilecik ilinde Osmanel.i il -esinden 3
Yeni kehir il - ewrda nSlaekarlya tialrilradlen Adapazar é, Eren
czere toplam 35 tarlada °rnekl eme ger-eklextiril mi

Karacabey ve Mustaf akemaliplaiknad e | Aded pearzi anrdée, 1@3e8y vdea ,V ¢
da al anda ol mak ¢zere toplam 281.6 da alanda yapeéel

¥rnekl eme yapéelan il , il -eler, k°y/mahalle, adal/
2.6de g°sterilmiktir

Tabh o 2. ¥rnekl eme Yapél AinBildlepanak | retim Al a

Tarih Kl Kl - e Koy Ada/Parsel Tarl a S¥r nek(dla)e me
18.11.2022 126/9 1 9
18.11.2022 Bilecik Osmaneli Beyek Y 126/10 1 22
18.11.2022 126/2 1 10

Toplam 3 41

03.11.2022 Karacabey Karasu 0/810 1 2
03.11.2022 0/541 1 35
04.11.2022 Must afakg Kokubo] 1279/10 1 2.0
09.12.2022 95/1 1 32
09.12.2022 ¢ayer 94/2 1 6.0
09.12.2022 94/1 1 7.3
09.12.2022 Bursa 42/14 1 10.9
09.12.2022 156/17 1 19
09.12.2022 Yeni keh 156/18 1 112
09.12.2022 147/1 1 12
09.12.2022 Yol °r € 125/2 1 10.9
09.12.2022 125/3 1 55
09.12.2022 161/32 1 189
09.12.2022 161/31 1 52
Toplam 14 118

06.10.2022 tokekl 0/1120 1 4.0
06.10.2022 0/1176 1 7.0
08.11.2022 Adapaza Bileciler 0/585 1 5.0
08.11.2022 0/868 1 43
04.01.2022 Takl & 0/2222 1 7.0
04.01.2022 0/2921 1 136
10.12.2022 0/591 1 5.8
10.12.2022 0/592 1 4.2
10.12.2022 Sakarya Erenler Sar éc g 0/593 1 2.9
10.12.2022 0/594 1 32
10.12.2022 0/595 1 35
04.03.2022 0/1149 1 8.2
04.03.2022 0/1204 1 138
04.03.2022 0/1405 1 52
04.03.2022 Geyve Bayat 0/1275 1 129
04.03.2022 0/1274 1 58
04.03.2022 0/1404 1 9.7
04.03.2022 0/1276 1 6.5
Toplam 18 1226
Genel Toplam 35 2816
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Edil en
éspanak

31Tespit
¥rnekl emelerin yapeéeldej é
belirlenmiktir (Tabl o 3)

Yabancé Ot T¢rl el
sretim alanl ar

Tablo 3. BileckBur sa ve Sakarya Kllerinde Ispanak | m Al
No Familysg Bilimsel Adg4 T¢rk-e Ksn
1 Amaranthus retroflexus L. Kérmeze k©°kl ¢
2 Amaranthaceae Chenopodium album L. Sirken
3 Chenopodium hybridum L. Melez sirken
4 Apiaceae Conium maculatum L. Bal dér an
5 Cirsium sp. Keyge-¢ren
6 Lactuca serriola L. Yabani marul
7 Matricaria chamomilla L. May és papat
8 Anthemis sp. Kpek papat
9 Asteraceae Senecio vulgaris L. Kanarya otu
10 Silybum marianum (L.) Gaertn. Devedikeni
11 Taraxacum Olgilji.r:/?lliz g(;L) Weber ex Karahindiba
12 Xanthium strumarium L. Di kenli peé
13 Boraginaceae Heliotropium europaeum L. Akrepotu
14 ) Capsella bursa-pastoris (L.) Medik. ¢oban-anta
15 Brassicaceae Raphanus raphanistrum L. Yabani turp
16 Caryophyllaceae Stellaria media (L.) Vill. Kukotu
17 Convolvulaceae Convolvulus arvensis L. Tarl a sar mg
18 Euphorbiaceae Mercurialis annua L. Yerf esl e] en
19 Lamiaceae Lamium amplexicaule L. B¢e¢yek ball g
20 Medicago sativa L. Yonca
21 Fabaceae Trifolium sp. 1 -geél
22 Malvaceae Malva sylvestris L. B¢eyek ebegy
23 Papaveraceae Fumaria officinalis L. kahtere
24 Veronica hederifolia L. Adi yavkan
25 Plantaginaceae Veronica persica Pair. Cércamuk
26 Veronica filiformis Sm. Yavkanotu
27 Cynodon dactylon (L.) Pers. Ko pekdi Ki a
28 Echinochloa sp. Dar écan
29 Poaceae Lolium perenne L. Kngiliz -
30 Poa annua L. Tek yeéell ék
31 Sorghum halepense (L.) Pers. Kany ak
32 Portulacaceae Portulaca oleracea L. Semizotu
33 Solanum nigrum L. Ko pekyg¢z¢émg
34 Solanaceae Datura stramonium L. keytan el m
35 Rubiaceae Galium sp. Yapékkan o
Bilecik, Bursavessa kar ya éspanak ¢retim alanlarénda yapeéel
35 yabanceée ot t¢re¢ belirl enmiktir
LsStrangd 2001: 31), éspanak al anl ar éndaUryicawegsén ¢ kar @l
€ s é r Mala paryiflora L . (ke¢-¢k -0 -Seelletiaimedialp & g § mevd il )Silymbr{urk ik ot u )
L. ( bg¢l bG bursaeastaris (L.) Vill. (¢ o b an - aHordeansjebptym ( t i | ki k u yHordéunu ar |
murinum subsp.leporinum ( k € | - é&Hchinachlop erys-galli ( L . ) P. Be a varvens(s D.gTrardac a n )

s ar mafko&gnmg L, .
Gnaphaliums p p .
Descurainia sophia ( L . )
Lamium amplexicaule L .

(s °7] ¢ €Chenbpadjum album L. (sirken),Lactuca serriola L. (yabani marul)Medicago lupulina L .
( G eSinapisaevdnsis &. ¢yabani hardal), SiuigrumL .

ot wu

y dpomoeas @ p

(t ek
( bCoszum b p p) , ( Kngisckiasstp)p, .

y € IMed&dgo pshanbrph&lm.o t UK € rX&nthioomscpap) .,
( Yab aHnodiumasrpgpé -  tDP )n,b a

We b b .Cherfopodiuch éwradetLu ) ,( a k k &valgaysd.j. € )(,i ma mp a mu
( b a I Pblydnwanka@nastrum Boraeu (bezmeceotu)Polygonum persicaria L.
(kKerbe

( k° peSklangmz ¢ my¢ )
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( T¢eyl ¢ edculergur k. riyer) badent) yApeear fatua L. (yabani yulaf),

Raphanus raphanistrum L. (yabani turp),Lolium multiflorum L a m.

Delarbre( t i rSenchus$ p p .
yonc a sLép)dium didymum L .
yabance

ot

( Hor oz i MWiscdidea)DC. (petalgizr papatgaRdrtaéaca oleracea L. (semizotu),

( Kt aPeryicaria lapathifolia JL,)

3.2.Yabanci Ot Tiirlerinin Yogunluklarinin Rastlanma Sikliklarinin Belirlenmesi

( E K kegtochtoas up .u) (i rveldotusofficenadiy(,L . ) Pal |
ol dujunu bildirmiklerdir ¢tal ékma
t¢erleriyle benzerli k gestermektedir

Mar mara B°1l gesi Bilecik, Bursa ve Sakarya ille
yéréeteglen saha -al ékmal arénda yabancé ot terleri,
d¢zeyinde belirl ennibblott r ( Tabl o 4. Tablo 5 ve

Tablo 4. Bilecik KIi ve Kl-eler D¢gzeyinde Yabanc

Kl -e D¢zeyilKDgzeyinde
Bilimsel A Terk-e Ksn (adet/ m (adet / mKlI SDé¢kz||?a§}IIainém
Osmaneli Ki-eler (
Yojunl uk

Amaranthus retroflexus L. Kérmézeée k©°kl ¢ 0.24 0.24 16.67

Chenopodium hybridum L. Melez sirken 0.22 0.22 12.50

Chenopodium album L. Sirken 1.98 1.98 54.17

Anthemis sp. Kepek papat 0.11 0.11 4.17

Capsella bursa-pastoris (L) ¢oban-anta 0.68 0.68 25.00

Medik.

Convolvulus arvensis L. Tarl a sar mag 0.17 0.17 8.33
Lamium amplexicaule L. Beyek ball g 541 541 75.00
Medicago sativa L. Yonca 0.04 0.04 4.17
Malva sylvestris L. Beyek ebegye 0.11 0.11 8.33
Veronica hederifolia L. Adi yavkan 124 124 29.17
Veronica persica Poir. Cércamuk 0.04 0.04 4.17
Lolium perenne L. Kngiliz - 0.33 0.33 8.33
Sorghum halepense (L.) Pers. Kany ak 0.04 0.04 4.17
Portulaca oleracea L. Semizotu 122 122 12.50
Solanum nigrum L. Ko peky¢zeémg 0.04 0.04 4.17

Bilecik ilinde 11 familyaya bajlé 15 yabanceé ot
t ¢ Lamium amplexicaule L . (5.41 adet/ m]) ol arak saptanméxteéer.
i -esinde s onbLaam@exicaue .. @wpureuml ndgabancé ot t¢rl erin
8. 79 adet / m] ol arak belirlenmik olup bu -al ékma i
il -esinde rastlama sékl é&j e bakeée méranthh amplexicaule Lo darak a st |
belirl enmixktir Wal |l ace ve Stein (2020)06e g°re Tek
kaynakl ar i-in rekabete girerek veri mi ve kaltitey
t¢e¢rl eri ndemmmplexicklels.éer@ldéauj u bil diril miktir. Ayr éca
Tur hal il -esinde r hanplex@ganal .séerkil e ] %6 b.atkE neelndduajnu bi | di
bahsi ge-en I|-allléikkmad agtl ear maktaedi r

Tabl o 5. Bursa KIli ve Kl-eler D¢gzeyinde Yabanceée Ot
KI -el er D¢zey ) KI -eler D¢z
Bilimsel (Mﬁs?a;t — KYIOTDU(J”Z Rasl\t/lulst:f: S Ddgley

Karacabekemal Yeni ( ad et |Karacabe Kemal Yeni | RS %)
AmaranthuLs retroflexus 1417 ) 0.04 1.40 25.00 - 3.85 9.62
Chenopodiu;n albumL.| 4.83 0.5 1.29 221 50.00 25.00 42.31 39.10
Anthemis sp. 0.31 0.75 - 0.35 12.50 50.00 - 20.83
Cirsium sp. - 0.25 0.02 0.09 - 25.00 1.92 8.97
Lactuca serriola L. 0.15 - - 0.05 12.50 - - 4.17
MatricariaLchamomiIIa ) ) 0.20 007 - - 9.62 3.21
Silybumg;;ir?rr:ym (L) ) ) 007 0.02 - - 5.77 1.92
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KI -el er D¢zey ) KI -el er D¢z
S (adet/m[)l'<I Dez Rastlanma Seé _KI
Bili msel Mustafa Yojun Mustafa D¢ zey
Karacabe| Yeni ( adet |Karacabe Yeni | RS (%)
k e mal k e mal
Taraxacum officinale - - 1.92 0.64
(L.) Weber ex - - 0.02 0.01
F.H.Wigg.
Capsella bursa-pastoris| - 25.00 5.77 10.26
(L) Medik, 0.25 0.07 0.11
Raphanus rLaphamstrum 0.10 ) 077 0.29 12.50 - 19.23 10.58
Stellarle\i/irﬂedla (L) 469 375 0.72 305 62.50 75.00 23.08 53.53
Convolvulus arvensis L.|  0.52 1.25 0.17 0.65 25.00 75.00 9.62 36.54
Mercurialis annua L. 0.15 0.50 0.22 0.29 12.50 50.00 9.62 24.04
Lamium alr_nplexmaule ) ) 115 038 - - 44.23 14.74
Fumaria officinalis L. 1.35 - 0.09 0.48 25.00 - 3.85 9.62
Veronica hederifolia L. - - 0.20 0.07 - - 9.62 3.21
Veronica persica Poir.| 0.15 - 0.09 0.08 12.50 - 3.85 5.45
Cynodon dactylon (L.) 0.42 ) ) 0.14 25.00 - 8.33
Pers.
Echinochloa sp. 0.56 - - 0.19 12.50 - 4.17
Sorghum halepense (L.) - - 3.85 1.28
Pers. - - 0.05 0.02
Portulaca oleracea L. 0.52 - - 0.17 25.00 - - 8.33
Galium sp. - 0.50 0.02 0.17 - 25.00 1.92 8.97
Datura stramonium L. 0.73 - - 0.24 12.50 - - 4.17
Solanum nigrum L. 281 - 0.11 0.97 37.50 3.85 13.78
Bursailindeg, - il -ede 12 familyaya ait 24 yabancé ot 1
i -erisinde en yojun ve rastl anma s ékI| éS§SteBaridnrdiad.mé n d :
(3.05 adet/ mj i %5 2d5 3 mi &kt duwi. tesp
Rodr2guez vd. (2008:208) Kol omb B.yetiale.s pA.nda&k rmjalrd
baskén tg¢r ol arak kaydedil mi ktir. ¥zasl an vd. (20
t ¢rl e mediadlenbnén rastlama sékl éjé orané %54.54 ol ar
-aléekxma ile benzerdir. Ayréca Roberts ve Stokes (]
tohum rezervlerini i rdem birinieSmmieddal( dr. ) v e/idérd .y ojl Wnujtug rklag/ d
-al ékma sonu-1laré bahsi ge-en °nceki —aIéKmaIarIa
Tablo6.Sakarwa KKFiel er D¢gzeyi ndeaddtlabyanBRas Ot aNmhpuBEKKERE
Kl -el er D¢z . ; ; Kl D¢
’ R K1 D¢zeyin KI -el er D¢z|h (x4
Yojunl uk ' ' RS (0
adet/ m RS (% (%)
Bilimsel (adet/ m]) ( (%)
KI -el er KI - el
Adapal|Erenler| Geyve | Ort al amas & Adapal Erenler | Geyve [Or t a | RS
(adet/ m (%)
Amaranthus retroflexus L. 0.21 0 0 0.07 15.63 - - 5.21
Chenopodium hybridum L. 0.08 0 0 0.03 3.13 - - 1.04
Chenopodium album L. 0.35 0 0 0.12 18.75 - - 6.25
Conium maculatum L. 0 0 0.13 0.04 - - 4.35 1.45
Lactuca serriola L. 0.24 0 0 0.08 9.38 - - 3.13
Senecio vulgaris L. 0.10 0 0 0.03 9.38 - - 3.13
Xanthium strumarium L. 0.05 0 0 0.02 6.25 - - 2.08
Heliotropium europaeum L. 0.10 0 0 0.03 6.25 - - 2.08
Capsella bursa-_pastorls L) 0.40 0 0 013 12.50 ) . 417
Medik.
Stellaria media (L.) Vill. 113 0 0.06 0.40 21.88 - 6.52 9.47
Convolvulus arvensis L. 0.06 0 0.02 0.03 3.13 - 2.17 1.77
Mercurialis annua L. 0.19 0 0 0.06 15.63 - - 5.21
Lamium amplexicaule L. 0 0.40 0.35 0.25 - 31.82 21.74 17.85
Medicago sativa L. 0.03 0 0 0.01 3.13 - - 1.04
Trifolium sp. 0.03 0 0 0.01 3.13 - - 1.04
Veronica hederifolia L. 0.04 422 213 213 3.13 45.45 60.87 36.48
Veronica persica Poir. 2.38 0.16 0.10 0.88 9.38 13.64 2.17 8.40
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Veronica filiformis L. 0 0.21 0.05 0.09 - 9.09 4.35 4.48
Cynodon dactylon (L.) Pers, 0.65 0 0 0.22 15.63 - - 5.21
Echinochloa sp. 0.03 0 0 0.01 3.13 - - 1.04
Poa annua L. 0.03 0 0 0.01 3.13 - - 1.04
Portulaca oleracea L. 0.03 0 0 0.01 3.13 - - 1.04
Datura stramonium L. 0.03 0 0 0.01 3.13 - - 1.04
Solanum nigrum L. 0.03 0.43 0 0.01 3.13 22.73 - 8.62
Sakarya il kapsaménda ¢- il -ede 14 familyaya
yabanceé ot te¢rloeri i-erisinde en yojun ve rastlan
Veronica hederifoliaL . (2. 13 adet/ m}]; %36.48) olduju tespit ed
i | - e\ hederdfadiaL.+V.persicaPoi r t¢rl eri toplam yojunluju ol ara
belirl enmiktir. Beeazeirl -keeckéd | sdeen bTaotkaart d ° n e Viviederikobia e k i |
L.+V. persica L . terlerinin toplam rastl ama sékl @] é& oranér
¢al éeékma sonu-I|laré °nceki -aléexkmalarla benzerlik g°
4., SONUE¢
| spanak yetiktiriciliiji i -erdifji vitamin ve min;

il k bexk ¢l ke arasénda yer al maméz sebebiyle s¢grder
Yabancé otl arégreteplkfek seblebbgtd e °zellikle yaprakl

sebebiyle °nemli bir sorundur. Bu sebeple t¢im sez
m¢cadel esinde ise il k kokul ad asndlkl gjabraearc ébelti ntlien
Mar mara B°l gesi dnde en yojun éspanak ¢reti mi y a
icretim alanl arénda yapélan saha -al ékmal arénda Ast
3bfarK € yabancé ot t¢gre¢g tespit edil mi ktir. Kl d¢zeyli
ol up buna g°rlamiumBmplexecaule k. i ( 5nd& adet $tebgrig mediaB.u(B.@85a i |
adet/ m] ), Beeokica hegedfolia l .i nd2. 13 adet/ médeéer . B°l gede r a
rast | anlaamplexigaulelLe . media L., Convolvulus arvensis L., V. hederifolia L . ol arak beli
Bununla birlikte yabancé otnetkdrelre miimi nf ayd yag eonll|neaksl ¢
m¢emk¢en ol madejé ve ©°zellikle hasatta ¢ré¢ne karexkn
al éndéjénda yabancé ot m¢cadel esi ©°ncel ikl i ldeik,t ki
Bursa ve Sakarya illeri |l spanak yetiktiricilijinde
-alekma ile yabance ot m¢cadel e -al ékmal aréna bil

tavsiye edilmektedir.
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Getiri egrisinin saglikl bicimde ongériilmesi, para politikasinin izlenmesinden kamu bor¢ yonetimine kadar pek ¢ok alanda
kritik 6nem tasimaktadir. Bu amagla en sik bagvurulan arag¢ olan dinamik Nelson-Siegel (DNS) modeli uygulamada farkl
yollarla tahmin edilebilmektedir: faktorler her hafta ayri ayri elde edilip tek degiskenli AR(1) siire¢leriyle ongdriilebilmekte,
faktorler arasi etkilesimlere izin veren bir VAR(1) kurulabilmekte ya da sistem biitiiniiyle durum-uzayr bigiminde yazilarak
Kalman filtresi ve EM algoritmasiyla tek asamada tahmin edilebilmektedir. Bu ¢alismanin amaci, bu tahmin stratejilerinin
ongorii basarisini ortak bir deneysel tasarim icinde karsilastirmaktir. Bu dogrultuda ABD, Euro Bolgesi ve Tiirkiye'nin 2014—
2023 donemine ait haftalik sifir kuponlu getiri egrileri kullanilmis; 250 haftalik kayan pencereler ile bir, ii¢ ve alti aylik ufuklar
tizerinden, rastgele yiiriiyiis, AR(1) ve kisitsiz VAR ol¢iitleri dahil alti model degerlendirilmistir. Bulgular, tahmin yéntemi
karmasiklastikca ongérii dogrulugunun diizenli bicimde geriledigini ortaya koymaktadir. Naif élciitleri gecebilen tek strateji
iki agsamali AR(1) uygulamasidir, bu iistiinliik yalnizca Tiirkiye'de, ii¢ ve alti aylik ufuklarda ve yiizde sekize varan oranlarda
gozlenmektedir. Bunun nedeni, birim kék suurmndaki faktor dinamiklerinin karmagik tahmincilerde ornekleme hatasini
biiyiitmesidir, duragan olmayan tahminleri rastgele yiiriiyiise dondiiren basit bir diizeltme, ek hatayt yiizde on ikiye kadar
onlemektedir. Sonuglar, merkez bankalarimin éngorii sistemlerinde karmasikliga degil disipline oncelik vermesi gerektigini
gostermektedir.

Anahtar Kelimeler:getiri egrisi, dinamik Nelson-Siegel, kalman filtresi, ongorii performansi, gelismekte olan piyasalar

Does Sophistication Pay in Yield-Curve Forecasting? Estimation Strategies For The Dynamic Nelson-Siegel Model Across
Developed And Emerging Markets

ABSTRACT

The yield curve feeds a wide range of policy decisions, and the dynamic Nelson-Siegel (DNS) model remains the most widely
used tool for projecting it. Practitioners, however, must decide how the model is to be estimated: factors may be extracted
week by week and projected with separate AR(1) processes, tracked jointly through a VAR(1), or estimated in a single pass
with the Kalman filter and the EM algorithm. Systematic evidence on what this choice costs is scarce. This study evaluates the
three strategies alongside random-walk, AR(1) and unrestricted VAR benchmarks within a fully common rolling-window
design covering weekly zero-coupon curves for the United States, the euro area and Tiirkiye over 2014-2023, with 250-week
estimation windows and horizons of one, three and six months. Forecast accuracy worsens almost step by step as estimation
becomes more elaborate. The plain two-step AR(1) implementation is the only strategy that outperforms the naive benchmarks,
in Tiirkiye at quarterly horizons by up to eight percent. Factor dynamics estimated near the unit-root boundary explain this
pattern, and a correction returning explosive systems to a random walk avoids up to twelve percent of additional error. Central
banks should therefore invest in discipline rather than complexity.

Keywords:yield curve, dynamic Nelson-Siegel, kalman filter, forecast performance, emerging markets

1. INTRODUCTION

The term structure of interest rates condenses a great deal of fdoakirdy information, so forecasting it
is a routine task inside central banks, treasuridsaaseimanagement desks. Since Diebold and Li (2006) recast
the NelsorSiegel curve in dynamic form, their specification has become the tool practitioners reach for most often:
it reduces the crossection of yields to three interpretable factors, nanesigl, slope and curvature (Litterman and
Scheinkman, 1991), and turns forecasting the curve into forecasting those factors. What the model does not sett
is how the factors should be estimated. They can be extracteesent&sm by crossection and edcprojected
with a univariate autoregression; they can interact through a vector autoregression (VAR); or the whole system ca
be cast in statspace form and estimated jointly with the Kalman filter and the EM algorithm (Diebold, Rudebusch
and Aruoba, 208, Koopman, Mallee and van der Wel, 2010). Joint estimation is asymptotically the most efficient,
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but whether that advantage survives finite rolling windows and markets that shift regime is an open question, an
the evidence is thin outside the advancezhemies.

The choice matters because curve forecasts are policy inputs rather than mere trading signals. The tert
structure encodes expectations about future policy
keep curve modelsinning for scenario work, reserve management and communication. If institutional effort drifts
towards ever more elaborate estimation while accuracy slips, the price is paid in the quality of policy analysis.
Forecasters have long cautioned that simpléhats are hard to beat (Makridakis and Hibon, 2000; Green and
Armstrong, 2015); we test that caution on the term structure, where it has not been examined systematically withii
the DNS family.

We organise the DNS implementation choices as a-tlrag laderd two-step estimation with univariate
AR(1) factors (DN&AR), two-step estimation with a factor VAR(1) (DN¥AR) and onestep Kalmarfilter
estimation with EM (DNSKF)d and pit each rung against three yardsticks: a random walk, a mduyHitaturity
AR(1) and an unrestricted VAR(1) on yields. Every model sees the same data, the sayeelRB@ining window,
the same forecast origins and the same loss, so the comparison is exactly like for like. The testing ground runs froi
developed to emerging: weeklyyg@ r n ment bond yield curves for the Ur
2014 2023, a span that takes in the effeclimeer-bound years, the COVHR9 shock, the 2022023 tightening
and T¢r ki y e-fobcy episoda. Thie papar makes threatdbutions. It offers the first likdor-like
comparison of DNS estimation strategies across developed and emerging markets; it pins down the mechanis|
behind the parsimony advantage using rolling spectral radii of the factor transition matrix; andgeitsctime
findings into concrete guidance for policy institutions. Section 2 reviews the literature, Section 3 sets out the date
and methodology, Section 4 presents the results, Section 5 discusses policy and Section 6 concludes.

2. RELATED LITERATURE

Three literatures meet in this exercise. The first is the modelling of the term structure. Parsimonious factor
curves trace back to Nelson and Siegel (1987); Diebold and Li (2006) gave the representation its dynamic form an
showed its forecasting value for &J.Treasuries. Christensen, Diebold and Rudebusch (2011) later derived an
arbitragefree counterpart, and Diebold, Li and Yue (2008) extended the framework to a global settirgp&tate
estimation of the model dates to Diebold, Rudebusch and Aruob@)(2adth timevaryingparameter extensions
in Koopman, Mallee and van der Wel (2010), while Diebold and Rudebusch (2013) provide -kergibk
treat ment . Our | adder simply collects the i mp$emer
desk.

The second literature is predictability. Although the term structure carries information about future rates,
exploiting it out of sample is hard: Duffee (2002) documents the weak forecasts of standard affine models, which
is why Diebold and Li (208) benchmark against a random walk. Against this, the recurring verdict of large
forecasting comparisons is that added complexity tends to cost accuracy (Makridakis and Hibon, 2000; Green an
Armstrong, 2015), a verdict not yet examined systematicallyimiitie DNS family across developed and emerging
markets. The third literature is emerginrket evidence, which is sparse next to the work on the United States
and the euro area (Castello and Resta, pdhisSisan Tg¢r
unusually demanding test bed. Comparisons of DNS implementations do exist for advanced economies; Yu an
Zivot (2011) find the twestep route competitive with staspace estimation for U.S. yields. But a single design
that spans developexthd emerging markets, states its benchmarks explicitly and prices an explosivity correction
is, as far as we know, new, and that is the gap we fill.

3. DATA AND METHODOLOGY
3.1. Data

We use weekly government bond yield curves for three markets chosesmnta sigvelopetb-emerging
range. For the United States we take the eleven comatntity Treasury (CMT) par yields published by the U.S.
Department of the Treasuryhe eurearea series are the AArated centrajovernment zergoupon spot rates
estmated by the European Central Bank with the Svensson method, and the Turkisbupamyields are drawn
from Refinitiv. To dampen microstructure noise we sample each Monday. Table 1 summarises the three panels.

1 These are constamtaturity par yields rather than zetoupon spot rates; following common practice in applied Ne®egel work, we
fitthecrosssecti on to them directl y. Th ecouBopcukvaiyan alterpnative soaidetheaUnSdmarket.i g h t
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Table 1.Summary of the Datasets

Market Sample Weekly Obs. Maturities Shortest Longest
United States 2014.01i 2021.12 418 11 M 30Y

Euro area 2014.01i 2023.03 482 32 3M 30Y

Terkiy 2014.011 2023.05 491 9 1M 10y

Notes: Weekly (Monday) observations. The last two columns give the shortest and longest tenor on each curve.

The samples share a January 2014 start but end on different dates because of adaiktii2p21 for the
United States, early 2023 forthe euroareaandand2 3 f or T¢r ki ye. Si nc amaketer y
on identical windows and origins, the differing end dates leave the rankings untouched. The maturity grids differ
in richness, from nine Turkish tenors to thittyo eurcarea ones, which matters for the unrestricted VAR
benchmark, whose parametmunt scales with the square of the grid. Levels and volatility differ just as sharply:
U.S. and eurarea yields average below three percent, with-auea rates spending years in negative territory,
whereas Turkish yields average near thirteen peesghare far more volatile. That dispersion is what lets the three
markets tell the estimation strategies apart.

3.2. The NelsorSiegel Model and Estimation Strategies

For a given week, the Nels@iegel form describes the yield cresesction with three fators and a decay
parameter (@a&): the | evel l oading equals one at ev
curvature loading is humphaped. We fix @& per market by a grid
minimises thgooled crossectional residual sum of squares, obtaining 0.47 for the United States, 0.41 for the euro
area and 1.49 for T¢rkiye; the Tur ksectidnal aptimium may e t s
slightly higher . ytBeshape of ¢the factogleadiregs ang is lbeld Icommon across all six
estimators, it cannot affect their relative ranking, and we treat it as a fixed design constant chosen on the cros:
sectional fit rather than onlyfacorvecordallaws feorm anwndiaacyjeast Wi
squares fit of the observed cresction on the loading matrix.

The twostep strategies build on these factor series.{BRSorecasts each factor with its own AR(1); DNS
VAR estimates an intercepugmentedrivariate VAR(1) that lets level, slope and curvature interact. Thestame
strategy, DN&KF, treats the model as a linear Gaussian Sjaéee system: the loading matrix is held fixed, the
factors follow a firstorder VAR with intercept, and the tratish matrix, the covariances and the initial state are
estimated by the Shumway and Stoffer (1982) EM algorithm, started from thetdv@stimates and iterated to
convergence. All three carry the same safeguard: if the estimated autoregressive mepectital radius of the
transition matrix reaches one, the factor forecast reverts to a driftless random walk that holds the factors at their la:
values. The unrestricted VAR(1) benchmark follows the same rule but acts on the yield vector itselfgdheppin
NelsonSiegel restriction.

3.3. Forecast Design and Evaluation

Each model is restimated at every origin on the fixed 266ek window as it rolls forward one week at a
time, giving 143 origins for the United States, 207 for the euro area and 2I6fork i y e . The mod:¢
iterated 26week paths, from which we read off the griairee and sixmonth (4, 13 and 26week) horizons.
Accuracy is the root mean squared error (RMSE) across origins and maturities, and equal predictive accuracy |
testal with the Diebold and Mariano (1995) statistic. The whole pipeline is deterministic, so every figure reported
below reproduces exactly from the code and data.

4. EMPIRICAL RESULTS
4.1. Factor Dynamics at the Uni#Root Boundary

We start with what thewo estimation routes actually pull out of the data. On the level and slope factors the
two-step OLS paths and the Kalmamoothed paths line up closely; the smoother mostly stripsfléghency
noise from the curvature factor, so the extra informatian filll-information estimation recovers is visibly small.
What stands out instead is where the factor dynamics sit: on the unit circle in every market,-satmjfldl spectral
radii between 0.981 and 1.010. Estimated this close to the boundaryiveg6@indows, the dynamics will cross
it again and again.

Figure 1 shows how often. Explosive estimates occur frequently, reaching almost a quarter of U.S. windows
for the statespace estimator and a fifth for the factor VAR, and they cluster in the-loovued years, when yields
drifted with little mean reversion for a window to lock onto. This pattern is consistent with the mechanism that we
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argue drives the results: near the unit root, richer parameterisations are estimated with more sampling error, ar
smdl errors in neaunit roots snowball through iterated mtdtep forecasts.

Figure 1. Frequency of Explosive RollingVindow Estimates (250Veek Windows)
. VAR(1) aw DNS-VAR Bmm  DNS-KF

25 1

23.1%

20

15 1

4.2%

29%  2.9% 23%  19%

Share of explosive windows (%)

us Euro area Turkiye

4.2. Outof-Sample Forecast Accuracy

Table 2 gathers the cof-sample RMSEs for all six models, ¢er markets and three horizons, with row
minima in bold. Reading the Turkish rows left to right at six months lays the pattern bareARR32, DNS
VAR 3.90, DNSKF 4.46. Going from univariate to multivariate factor dynamics costs about fourteen pdrcent o
accuracy, and moving on to joint estimation costs roughly another fourteen. The euro area repeats the orderin
(0.52, 0.61, 0.61).

Table 2.Out-of-Sample Forecast Errors (RMSE, Percentage Points)

Market Horizon RW AR(1) VAR(1) DNS-AR | DNS-VAR DNS-KF
United States 1M 0.164 0.167 0.170 0.188 0.175 0.184
United States 3M 0.311 0.323 0.346 0.373 0.334 0.332
United States 6M 0.466 0.492 0.530 0.586 0.509 0.507

Euro area M 0.166 0.172 0.205 0.176 0.182 0.183

Euro area 3M 0.301 0.323 0.398 0.335 0.381 0.377
Euro area 6M 0.455 0.492 0.634 0.517 0.612 0.613

Ter ki 1M 1.570 1.565 1.617 1.575 1.631 1.709

Ter ki 3M 2.609 2.592 2.750 2.543 2.747 3.046

Ter ki 6M 3.719 3.588 3.888 3.417 3.896 4.460

Notes: Rolling-origin forecasts on the fixed 250-week window; RMSE over origins and maturities. Bold marks the row minimum. RW: random
walk.

Against the benchmarks, one strategy stands apart-ARES the only rung that beats the random walk
anywhere, and it does s ¢2.56agdingt2.61)and sixmbnthy (8.42 against 3.72,rare e
8.1 percent gain). In the United States nothing beats the random walk and the ladder even inverts, as one wou
expect once boundary dynamics leave no mean reversion to exploit and the remamirefleet estimation noise
alone. The unrestricted yieldSAR trails everywhere and struggles most on the tHirg-tenor eurearea curve.
Figure 2 recaststhesikont h compari son rel ati ve t o-ARdmops beleavihd o m
benchnark, while every other bar sits above it.
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Figure 2. Forecast Errors Relative to the Random Walk {8onth Horizon, RW = 100)
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The point rankings hold up under formal testing. Table 3 reports Didlbat@dno statistics for every model
against the randomaik, and for the two elaborate DNS variants against{ARSIn the developed markets every
significant departure from the naive benchmarks is a deterioration, sharpest for taseawyi@eldsVAR and state
space DNS; the Turkish DNSR gains at longer haons are economically meaningful but fall short of
significance, because volatile yields make the loss differentials noisy. The-laitldier tests bite harder: DNS
VAR and DNSKF are significantly less accurate than DNR across all eurarea horizonsral at the shorter
Turkish ones. In short, the data reject sophistication against parsimony more firmly than they reject parsimony
against naivety.

Table 3.Diebold-Mariano Test Statistics

Market | Horizon | AR(1) | VAR(1) | DNS-AR \D/Eg DNS-KF DNSXRAR vs DN%;F vs
United Stated 1M 1.65% | 144 | 417" | 413> | 3.93" -1.69% -0.35
United Stated  3M 1.37 | 1.89* | 227 | 250% | 2.0~ -1.53 132
United Stated  6M 1.32 | 2260 | 1.75¢ | 1.82¢ | 1.96* -1.36 -1.28

Euroarea | 1M | 3.19%* | 2.19% | 3.24* | 147 1.76% 0.59 0.82

Euroarea | 3M | 2.59%* | 157 | 2.75"* | 1.29 1.31 0.89 0.88

Euroarea | 6M | 2.54* | 1.41 | 273" | 131 1.28 0.97 0.94

Terki| 1M 032 | 119 0.07 123 | 2.66™* 0.90 1.56

Terki| 3Mm 025 | 140 | -0.28 1.09 | 3.290* 1.24 2.27%

Terki| 6M 099 | 1.08 | -0.76 097 | 2.18* 1.29 1.98%

Notes: Columns 37 test each model against the random walk (positive = model worse than RW); the final two test DNS-VAR and DNS-KF
against DNS-AR (positive = worse than DNS-AR). Loss is the mean squared error over the h-step path and across maturities at each origin;
the variance uses a Newey-West HAC estimator with lag h—1. *, ** and *** denote significance at 10, 5 and 1 percent.

4.3. The Price of the Explosivity Correction

Because the rolling transition estimates cithgsunit circle as often as Figure 1 records, the randatk
fallback is no technical afterthought. Rerunning DYW&R with the correction switched off inflates the shonth
RMSE by seven percent in the United States, twelve inthe euro areaandthgee ik i ye, and t he d
at regime turns, precisely the moments a policy institution can least afford to miss. With the rule offirtbietlix
forecast extends the recent drift without limit and pulls the curve away from the outcome; with & fometast
stays anchored. The safeguard costs nothing and is fully transparent, so we treat it as a mandatory part of any DN
forecasting setup.

5. POLICY IMPLICATIONS

For central banks, the message concerns forecasting infrastructure. Curve feediedserything from
reading expectations off the term structure (G¢rka
says the marginal unit of effort is better spent on discipline than on sophistication: explosivity safeguards,
parsimanious factor dynamics and honest rolling evaluation. Institutions that adoptedpsiateestimation for its
asymptotic efficiency should note that in every market we examine, that efficiency is swamped {oyirfiohiter
estimation error at the unibot boundary. For emergingarket debt managers, the usable quaHsolyzon
predictability that exists in T¢grkiye, yet -sirusture apt
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inertia can inform issuance timing and duration choices, provitgeslystem is not ovgrarameterised. At the scale
of a sovereign issuance programme an gigitent sixmonth accuracy gain is potentially material, though
quantifying its value would require a formal cost or decision analysis that we leave to futkire wor

For monetanpol i cy analysis, the factor esti mates are
c ur v e aw anchmmdpubles during the 202023 easing episode while the slope factor flips sign: rate cuts
steepened the curve instead @ivéring it, a pattern often read as aaehoring of longhorizon expectations,
though the level factor blends expected rates with term and inflation premia that we do not separate here. Becau:
the twaostep factors capture this just as well as the Kalamoother, a redime monitor built on DNS factors is
cheap to run and needs no filtering machinery.

6. CONCLUSION

Laid out as an estimation | adder and judged | i ke
the implementation choices thfe dynamic Nelso®iegel model return a clear verdict: sophistication does not pay.
Univariate twestep estimation beats its multivariate and stgi@ce rivals out of sample and is the only strategy
that improves on naive benchmarks where predictalaitityally exists, namely the emerging market at quarterly
horizons. The most plausible reason is the-toot boundary on which the factor dynamics sit, which turns
parameter richness into forecast noise and makes the explosivity correction an indisgeesalf practice.

The study has boundaries that mark out future work: the decay parameter is fixed within each market,
evaluation is limited to point accuracy, and only one emerging market is examinedvaryirey parameters
(Koopman, Mallee and vared Wel, 2010; Castello and Resta, 2025), density evaluation and a wider emerging
market panel are natural next steps. The practical bottom line is unlikely to change:-cupieldorecasting the
returns to estimation sophistication are at best zerde whie returns to discipline are large.
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OZET

Endiistriyel sabit gaz dedektorlerindeki katalitik, NDIR ve elektrokimyasal sensorler zamanla kalibrasyon kaymasi (drift)
nedeniyle giivenilirliklerini yitirmektedir. Periyodik yeniden kalibrasyon ise nemli bir isletme maliyeti olusturmaktadir. Bu
calisma, driftin gaz siniflandirma performansina etkisini nicel olarak ortaya koyarken makine ogrenmesi tabanl telafi ve
izleme yontemlerini adil bir protokolde karsilastirmaktadir. UCI Gaz Sensor Dizisi Drift veri setinde (13.910 ornek, 16 sensor,
6 gaz, 36 ayda 10 parti), denetimsiz alan uyarlama (CORAL, Altuzay Hizalama) ve simirly etiketli artimli 6grenme, siniflandiric
parametreleri sabitlenerek 10 tekrarli protokolle degerlendirilmistir. Drift, dogrulugu %97,3'ten %40,8'e diisiirmektedir. En
giivenilir kazanci drifte dayanikli dogrusal siniflandirict segimi saglamistir (%37,6'dan %55,8'e). CORAL performansi tutarl
bicimde diistirmiis (%47,6), Altuzay Hizalama ortalamada en yiiksek dogruluga ulassa da (%662,5) partiler arasinda kararsiz
kalmis, sinwrlt (%10-30) hedef etiketiyle artimli 6grenme bazi metriklerde iyilesme saglasa da yiiksek degiskenlik nedeniyle
kararly bir iistiinliik gésterememigstir. Ayni teknolojili (MOx) sensirler benzer drift sergilediginden karar diizeyi fiizyon da
kazang saglamamistir. Izleme deneyleri, model giiven skorunun drifte karsi duyarsiz oldugunu, girdi uzay: istatistiklerinin ise
driftin varhigini tespit ettigini ancak siddetini éngoremedigini gostermistir. Sonu¢ olarak, hi¢bir tekil yazilimsal yontem
giivenilir telafi saglamamakta; drifte dayanikly basit siniflandiricilarin, girdi istatistigine dayali kalibrasyon uyarisinin ve ¢ok-
teknolojili fiizyon mimarisinin biitiinlesik kullanimi énerilmektedir.

Anahtar Kelimeler: Gaz Sensdorleri, Sensor Drifti, Alan Uyarlama, Artimli Ogrenme, Sensor Fiizyonu, Kalibrasyon

A Proposed Machine LearninggdasedMulti -Technology Fusion Architecture For Sensor Drift Compensation in
Industrial Fixed Gas Detectors

ABSTRACT

Catalytic, NDIR, and electrochemical sensors in industrial fixed gas detectors lose reliability over time due to calibration drift.
Periodic recalibration is also highly costly. This study quantifies impact of drift on gas classification and compares machine
learning-based compensation and monitoring methods under fair protocol. On UCI Gas Sensor Array Drift dataset (13,910
samples, 16 sensors, 6 gases, 10 batches over 36 months), unsupervised domain adaptation (CORAL, Subspace Alignment)
and incremental learning with limited labels were evaluated with fixed classifier parameters across 10 seeds. Drift reduces
accuracy from 97.3% to 40.8%. The most reliable gain came from drift-robust linear classifier (37.6% to 55.8%). CORAL
consistently reduced performance to 47.6%. Subspace Alignment achieved the highest average accuracy of 62.5%, but was
unstable across batches. Incremental learning with limited (10-30%) target labels improved some metrics, but lacked
consistent advantage due to high variability. Since same-technology (MOx) sensors exhibit correlated drift, decision-level
fusion also provided no gain. Monitoring experiments showed that model confidence remains blind to drift, whereas input-
space statistics detect its presence but cannot predict its severity. In conclusion, no single software-based method provides
reliable compensation. Integrated design combining drift-robust simple classifiers, input-statistics-based calibration alerts,
and a multi-technology fusion architecture is recommended.

Keywords:Gas Sensors, Sensor Drift, Domain Adaptation, Incremental Learning, Sensor Fusion, Calibration

1. INTRODUCTION

Fixed gas detectors are safety critical instruments operated continuously in petrochemical plants, energ
infrastructure and other industrial facilities. Commercial systems use mature sensing technologies, including
catalytic pellistors for combustible ges nordispersive infrared (NDIR) sensing for infrared active gases, and
electrochemical cells for toxic gases. Those alarm functions are governed by performance standards such as IE
6007929-0:2025 (IEC, 2025). A missed alarm can cost lives, while sefalarm may interrupt production; the
reliability of the decisions produced by these instruments is therefore a fundamental safety requirement rather tha

a convenience.

-145-



/
@ 26th International Scientific Research Congress C/

11 - 12 July 2026

Many gassensing technologies are susceptible to sensor drift, i.e., graduaft@mdinpredictable changes
in their response characteristics during operation. Such changes can arise fromedemsngaging, poisoning,
environmental variation, and other changes in the measurement system (Rudnitskaya?;2@&Bjara et al.,
2012320-321). By altering the relationship between analyte exposure and sensor response, drift degrades th
validity of calibration and classification models. Periodic recalibration with reference gases is effective but costly
in technician time, experimentetdfort, consumables, and system downtime (Rodrigugan et al., 2014:12324;
Rudnitskaya, 2018:2). Reducing this recalibration burden without compromising safety is therefore operationally
important.

Softwarebased drift compensation may help presemvedel performance and delay recalibration. A
substantial body of work has evaluated this problem on the UCI Gas Sensor Array Drift benchmark, which contains
13,910 measurements from adénsor metabxide (MOX) array exposed to six gases over 36 moMesyara et
al., 2012:326821). Proposed approaches include classifier ensembles (Vergara et al., 2012);adiaypizition
extreme learning machines using limited labeled tadlgetain samples (Zhang and Zhang, 2015:1T72@PR),
unsupervised distributiealignment methods such as CORAL (Sun et al.,, 2016:2058) and Subspace
Alignment (Fernando et al., 2013:298062), and chemometric correction and standardization methods such as
Orthogonal Signal Correction and Direct Standardization (Padilla et al.;2829; Fonollosa et al., 2016:1044
1045).

Direct comparison across these studies is difficult because they differ in classifier choicejdargiet
supervision, and validation protocol. This paper therefore asks a practical question: undeckadgified, ten
repeat, and imbalaneavare protocol, which compensation strategies provide reliable gains, and what do the results
imply for the design of an industrial muiensor detector?

The contributions are fourfold. (i) Drift evidence: an RB¥M traired on Batch 1 achieves 97.3% within
batch crossalidation accuracy but only 37.6% mean accuracy across Batch@s(R) Comparative evaluation:
replacing the RBF model with a loweapacity linear classifier increases mean accuracy to 55.8%. Undestit t
protocol, CORAL reduces performance to 47.6%, whereas Subspace Alignment reaches the highest mean accura
of 62.5% but varies substantially across batches. Incremental updating W4 (abeled target data improves
some metrics but shows high iahility. The method ranking remains unchanged under balanced accuracy and
macreF1. (iii) Monitoring findings: the tested confiderbased indicator does not track performance degradation,
whereas a labdlee inputspace statistic flags distribution ghifbut does not estimate their severity. (iv)
Architecture proposal: decisidavel fusion of the tested MOx st#irays does not outperform the falray
classifier, indicating insufficient error diversity within this split. Based on these findings, tatealinology
architecture combining physically distinct sensing channels,-robfist classifiers, and inpstatisticsbased
calibration alerts is proposed. Validation of the proposed architecture requires heterogeneous field data.

2. RELATED WORK
2.1.Drift Compensation on the Gas Sensor Array Drift Benchmark

The dataset introduced by Vergara et al. (2012:320) remains a widely used public benchmark for{ong
term drift research. Its authors proposed weighted classifier ensembles trained on susatdsge Zhang and
Zhang (2015:1790L792) subsequently introduced domaitaptation extreme learning machines (DAELM),
which use a limited number of labeled targemain samples. Calibratigransfer approaches apply chemometric
techniques such as Orthmtal Signal Correction and Direct Standardization to gas sensor arrays (Padilla et al.,
2010:28 29; Fonollosa et al., 2016:1044045), while Rodriguetujan et al. (2014:123.24) addressed the
complementary cost question of calibrating sensor arrays witimenal number of reference experiments. A
methodological caution is also due: Dennler et al. (202&):8howed that a different, widely used wituthnel
MOx dataset contains temporally clustered recordings andrelidfted baseline information that ciaflate gas
classification performance. Although their analysis concerns a different dataset, it suppodeptinated
evaluation and careful interpretation of temporal structure.

2.2. Unsupervised Domain Adaptation and Concept Drift

Sensor drift can bieeated as a temporally evolving distributisinift problem: factorycalibration data and
agedsensor data follow different distributions, relating the problem to the broader cahiepétting surveyed
by Gama et al. (2014;4). CORrelation ALignmentGORAL) aligns the secordrder statistics of source and
target features using a clostmm whitening recoloring transformation (Sun et al., 2016:20539). Subspace
Alignment (SA) learns a linear mapping between the PCA subspaces of the two domaiasdé-ernal.,
2013:29602962). Both methods are unsupervised and computationally lightweight, making them relevant
candidates for resour@®nstrained detectors; both are evaluated here.
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2.3. LabelEfficient Incremental Adaptation

An alternative line uses small amount of labeled target data to adapt the model to the target domain,
trading labeling cost for accuracy (Zhang and Zhang, 2015i1792). In an industrial detector, obtaining labeled
target samples would typically require controlled referegecgexposures; the label budget therefore represents a
practical calibration cost. We consequently evaluate several label fractions rather than fixing a single budget.

2.4. Multi-Sensor Fusion

Heterogeneoumodal fusion has shown benefits in gas detectionekample, Narkhede et al. (2021:1)
combined gasensor and thermabmera streams and reported 96% accuracy for the fused model, compared with
82% and 93% for the individual modalities. Fusion is most useful when its sources provide complementary
informaton or different error patterns. Whether sapays belonging to the same sensing technology provide
sufficient diversity under drift has received less attention. We examine this question using two Miragsiland
use the experimental outcome to asslespotential value of technologgvel rather than elemetdvel diversity.
To our knowledge, no prior study combines a fixtabsifier, repeated, imbalanag/are comparison with an
explicit monitoring analysis and an architectieeel interpretation fomulti-technology industrial detectors. This
paper addresses that gap.

3. PROPOSED MULTI-TECHNOLOGY FUSION ARCHITECTURE

The proposed architecture (Figure 1) is a design template for an industrial fixed detector. It is motivated and
constrained by the expmental findings of Section 5 and is presented explicitly as a proposal whose full validation
requires multtechnology field data.

Figure 1. Proposed Multi-Technology Fusion Architecture for Sensor Drift Compensation
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‘ o - ‘ o - | o ‘ Per-Channel Input-Shift Monitor
l Mahalanobis distance

r - - - h

‘ Linear Classifier ‘ ‘ Linear Classifier ‘ ‘ Linear Classifier ‘ v
p

‘ Calibration Check ‘

A 4

[ DT T - J ‘ Budgeted Incremental Update ‘

(soft voting)

v

Alarm / Gas-Class Decision

(a) Technologydiverse sensing layerThe detector combines sensing elements based on distinct physical
principle® catalytic combustion, NDIR absorption, and electrochemical readticather than replicating
elements of a single technology. Section 5.4ashthat the two tested MOx sw@rays exhibit similar temporal
degradation patterns and that their egueight decisiorlevel fusion does not outperform the faliray model.

This result does not demonstrate that heterogeneous sensing technologieddpamrdient failure modes; rather,
it motivates investigating whether physical diversity can provide more complementary error patterns.

(b) Per-technology linear classifiersEach sensing channel feeds a linear classifier selected for its temporal
robustnessn the benchmark experiments. Section 5.2 shows that replacing th&RBFRwith the linear model
increases mean accuracy from 37.6% to 55.8%, a larger gain than that provided by the tested unsupervise
adaptation methods relative to the linear baseline.

(c) Decisionlevel fusion across technologiesThe proposed architecture combines-gesnnel class
probabilities using soft voting. The experimental fusion analysis in Section 5.4 used equal weighting of two MOXx
subarrays. Reliabilityweighted fusion, chranel downweighting, and channel exclusion are proposed architectural
extensions that require validation using mtdtthnology data.

(d) Label-free input-shift monitoring. Each channel maintains a Mahalanetiistance monitor relative to
its factorycalibration feature distribution. A Led®XVolf covariance estimate is used to obtain a stable and well
conditioned covariance matrix (Ledoit and Wolf, 2004i3%7). Section 5.5 shows that this statistic flags
substantial inputlistribution shifts but does nqtredict their effect on classification accuracy. The tested

-147-



/ /
C/ 26th International Sf:lentmc Research Congress @
11 - 12 July 2026
UBAK UBAK

confidencebased indicator likewise does not consistently track performance degradation. The monitor is therefore
intended to trigger a calibration check rather than estimate drift severityomoawusly disable a channel.

(e) Budgeted incremental update loop/Vhen an inpushift flag is raised, a targeted referemgaes exposure
may be performed for the affected sensing channel. The resulting labeled samples can then be used for a controll
incremental model update. Because the experiments in Section 5.3 show high variability under small label budget:
such updates are treated as targeted maintenance actions rather than continuous or fully automatic adaptation.

4. EXPERIMENTAL SETUP
4.1.Dataset

Experiments use the UCI Gas Sensor Array Drift Dataset (Vergara et al., 20B3232¥ergara, 2012),
which contains 13,910 measurements of six andy&thanol, ethylene, ammonia, acetaldehyde, acetone, and
toluend recorded by an array of 16 comimial MOXx sensors over 36 months and organized into 10 chronological
batches. Each measurement is represented by 128 features: twestabadynd six transient descriptors extracted
from each sensor. Table 1 shows the batch composition. Batch sizesreendes1 to 3,613, class proportions
vary substantially, toluene is absent from Batcligs 8nd the batches are not equally spaced in time. The task is
six-class gas identification; accuracy losses therefore reflect the combined effects of sensord diittsa
acquisitionrelated variations, a point revisited in Section 7.

Table 1. Batch Composition of the Dataset (Number of Samples per Class)

Batch n Ethanol Ethylene Ammonia |Acetaldehyde Acetone Toluene

1 445 90 98 83 30 70 74

2 1244 164 334 100 109 532

3 1586 365 490 216 240 275

4 161 64 43 12 30 12

5 197 28 40 20 46 63

6 2300 514 574 110 29 606 467

7 3613 649 662 360 744 630 568

8 294 30 30 40 33 143 18

9 470 61 55 100 75 78 101

10 3600 600 600 600 600 600 600
4.2.Protocol

The protocol emulates factory calibration followed by unattended field operation. All configurations are
initialized using Batch 1 and evaluated on Batchies02in chronological order. The RBF, unadapted linear,
CORAL, and SA configurations do nase target labels. The incremental configuration is evaluated on each batch
before being updated with a labeled subset of that batch, following -theestpdate protocol. Feature
standardization is fitted only on Batch 1. CORAL and SA subsequenthhesetabeled feature distribution of
each target batch to compute a batpkcific alignment. They are therefore transductive methods, corresponding
to a device that buffers a period of unlabeled field measurements before adaptation. No target ladmisbgre u
either method. The chronological separation of calibration and evaluation data is also consistent with the tempora
separation caution raised by Dennler et al. (202):1

4.3. Compared Methods

Five configurations are compared. (1) RBF baseline: a support vector classifier with an RBF kernel (C=10,
gamma="scale"), representing a naive nonlinear deployment. (2) Linear: an SGDClassifier trained with hinge loss
(max_iter=2000, tol=0.001) without gaotation. (3) Linear + CORAL: the Batch 1 features are whitened and re
colored to match the covariance of each unl abel ed
classifier (Sun et al., 2016:2058)59). (4) Linear + SA: the soure@&d target PCA subspaces are aligned using a
closedform linear mapping with k=20 components (Fernando et al., 2013:296Q). (5) Linear + Incremental:
the linear model is evaluated and subsequently updated using a uniformly sampled labeled subsmiropézted
batch. The main comparison uses a 10% labeled fraction; Section 5.3 separately evaluates label fractions from 0
to 30%. All implementations use scit#arn (Pedregosa et al., 2011:282830).

4.4, Evaluation

Configurations (2)(5) use the samlinear classifier settings so that differences are attributable primarily to
the compensation strategy. These four configurations are repeated with 10 random seeds. The seeds affect t
stochastic training order of the SGD classifier and, for incremksatading, the selection of labeled target samples.
For each seed, batdbvel results are averaged across Batchids@ ; the reported values
deviation across seeds. The deterministic RBF baseline is evaluated once. Becaus®dtehéssare strongly
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imbalanced, accuracy is supplemented with balanced accuracy andrfia@vorstbatch accuracy is also reported
as a conservative indicator of temporal robustness rather than as a certifiepesdfgtyance metric.

5. RESULTS
5.1. Drift Evidence

Figure 2 shows the accuracy of the static RBF baseline over time. The Batch 1 value-dssaibution
reference obtained by fivield crossvalidation, whereas Batche$ID are evaluated chronologically using the
model trained on the congike Batch 1. The model achieves 97.3% within Batch 1 but decreases to an average
accuracy of 37.6% across Batch&4.@ reaching 40.8% on the final, cldsanced batch. The decline is non
monotonic: accuracy reaches its minimum of 19.3% on Batch 5albardcovers, and falls again on Batch 8. This
trajectory is consistent with a temporally varying distribution shift rather than a simptérengonal degradation.

Figure 2. Accuracy of the Static RBF Baseline Across Chronological Batches

100 - 97.3
__________________________________________________ Batch I reference {97.3%)

80

60

Accuracy (%)

40 1

20 1

Batch (chronological)

5.2. Fair Comparison Under a Fixed Classifier

Table 2 and Figure 3 present the repeated comparison. Three observations stand out. First, the largest sinc
gain comes from the classifier itself: with no adaptation and no target labels, the linear model reachis 53.8%3 ,
compared with 37.6% for the RBF baseline, an improvement of approximately 18 percentage points. The lineal
decision boundaries are markedly more robust to this-b@h distribution shift. We describe this result as
improved robustness ratheathevidence of overfitting because model capacity, loss function, and optimizer differ
simultaneously between the two classifiers. Second, CORAL reduces the performance of the linear baseline
reaching 47.6% N 1.8 acr os mbelinformedfollowupexperiment, ihetarget [
covariance was estimated fromcksa | anced subsampl es; the resul t ren
1.6. This diagnostic result suggests that class imbalance alone does not explain the degaittatigh the
balancegsubsample procedure is not a deployable unsupervised method. A plausible explanation is that a singl
global secongrder transformation does not adequately represent the geometry of the observed shift. Third, SA
achieves the highes aver age accur acy a-batclh &cumdp vaNes substantially actoss i t
repetitions (31.0% N 9.1). Il ncrement al |l eardeveng w
averages ranging from 38.2% to 64.3%, and therefon@sho stable advantage over the unadapted linear model.
A previous single run produced 65.4%, illustrating the risk of drawing conclusions from unrepeated stochastic
experiments. The ranking of the methods remains unchanged under balanced accuracyoaftl. macr

Table 2. Fair Comparison Across 10 Seeds (Mean + Standard Deviation, Batches 2-10, %)

Method Accuracy Balanced Acc. Macro-F1 Worst batch
RBF baseline (naive) 37.6 34.7 26.6 19.3
Linear (no adaptation) 55.8 £3.3 52.8+£3.6 41.7+3.7 248+4.9
Linear + CORAL 476+1.8 47520 36.3+1.6 19.1+238
Linear + SA (k=20) 625+1.9 61.6+1.2 514+1.6 31.0+£91
Linear + Incremental (10%) 57175 575+ 8.6 49.6 £8.7 27.7+7.0

-149-



/ /
@ 26th International Sf:lentIfIC Research Congress @
11 - 12 July 2026
UBAK UBAK

Note: Mean + standard deviation is reported across 10 seeds for the four stochastic linear configurations. The
deterministic RBF baseline was evaluated once.

Figure 3. Comparison of Baseline and Compensation Methods (10 Seeds; Error Bars: 1 Std)

B Mean accuracy (Batches 2-10)
70 4 ™ Worst-batch accuracy

Accuracy (%)

RBF baseline Linear Linear + CORAL Linear + SA Linear + Incremental
(no adaptation) (k=20) (10% labels)

5.3.Label Budget of Incremental Updating

Figure 4 evaluates labeled fractions from 0% to 30% for incremental updating, with 10 random seeds at eacl
fraction. Mean accuracy ranges from 52.8% to 58.4%, and the overlapping error bars indicate that no laiel fracti
provides a stable improvement over the static linear baseline. The 0% point represents the incremental estimat
initialized with partial_fit but not subsequently updated; it is therefore not numerically identical to the separately
trained static lineabaseline shown by the horizontal reference line. Apparent threshold effects observed in
individual runs disappear under repetition. Fractions of 20% and 30% produce higher medratebratcuracy,
but the variability remains substantial. Since labeledd fsamples would require controlled refereges

exposures, small labeled updates cannot be considered a reliable replacement for controlled recalibration on th
benchmark.

Figure 4. Effect of the Label Budget on Incremental Updating (10 Seeds)

70
60 -
0 Meo<e-@— | uHadapied linedrbaseling (55.8%) 1
§ 50 +
> 40 -
£ el =
E 30 A 'l ’,—.---.._____.___.__.___
.’
20
10 - -l Worst batch (mean of 10 seeds)
—$- Mean (B2-B10) + std
0 T T T T T T T
0 5 10 15 20 25 30

Fraction of labeled data used for updating (%)

5.4. SameTechnology Fusion

To test whether redundancy within a single sensing technology improves temporal robustnesseitiserl6
array was divided into two-8ensor groups. Independent linear classifiers with logistic loss were trained for the
two groupsand their clasgrobability outputs were combined using equwaight soft voting. Table 3 shows that
the fused model achieves a mean accuracy of 51.7%, below the 55.2% obtained by a single model using all 1
sensors. Its wordtatch accuracy is also lowext, 24.1% compared with 26.5%. The gremise results indicate
limited complementarity, as both sabrays exhibit degradation on several of the same difficult batches. The scope
of this finding is limited to one sensor split, equal fusion weights, arfehpritties without additional calibration.
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It therefore does not establish that heterogeneous sensing technologies have independent drift patterns; rather
shows that samtechnology sufarray fusion provided no benefit in this experiment and motivexasuating
diversity at the technology level, as proposed in Section 3.

Table 3. Decision-Level Fusion of Same-Technology Sub-Arrays (Single Configuration, %)

Configuration Mean accuracy (B2-10) Worst batch
Group 1 (sensors 1-8) 49.2 24.8
Group 2 (sensors 9-16) 47.0 22.8
All 16 sensors (single model) 55.2 26.5
Decision-level fusion (soft voting) 51.7 24.1

5.5. Monitoring: Can the Device Request Calibration?

Two labetlree monitoring mechanisms were evaluated. First, a confideamed rejection rule was tested
using a linear SGD classifier with logistic loss to obtain efasbability scores. A threshold derived from Batch 1
was used to retain approximaté&$% of the calibration samples. Across Batchiel02 rejection rates remained
between 3.2% and 19.3%, while the accuracy of accepted predictions generally remained close to the raw accurac
Confidencebased rejection therefore did not consistently tramopmance degradation and did not provide a
reliable calibration trigger in this experiment. Second, an ispate monitor was constructed using the
Mahalanobis distance of incoming samples from the Batch 1 feature distribution, with covariance estimgted
the Ledoit Wolf method. The alarm threshold was set at the 99th percentile of the Batch 1 calibration distances.
Figure 5(a) shows that the alarm rate ranges from 15.1% to 99.5% across the target batches, indicating substant
departures from theatibration distribution in several periods. However, Figure 5(b) shows that shift magnitude
does not track classification degradation: the correlation between median distance and accuracy is weak and positi
(Spearman | =0.43) , r 4ahad ther largesh meadiandistgnaet but vetains 7B.8% acdturacy,
whereas Batch 8 is relatively close to the calibration distribution but reaches only 24.8% accuracy. Bpadogut
statistic can therefore flag a departure from the calibration distributirt tannot estimate its effect on model
performance or the severity of the required intervention. Because the threshold was estiszatgalidrirom Batch
1, a deployment implementation should calibrate it using separateliteaieference data.

Figure 5. Input-Space Drift Monitor: (a) Alarm Rates per Batch; (b) Shift Magnitude Versus Accuracy

(a) Input-space alarm (b) Shift magnitude < accuracy
100 | 90 o
B3
80 + ®
_ 801 .E4
E § 70
L 60+ > 60 - B6
o E ° o
£ 3 50 +
= 40 A o
© vl B9 B7
= < 40 - ® .Blfb
20
30 A .BB
0 T I B R R E— | E— — T T T
2 3 4 5 6 7 8 9 10 20 30 40
Batch Median Mahalanobis distance

6. DISCUSSION AND DESIGN IMPLICATIONS

Taken together, the results change the practical ordering of priorities in drift compensation. The simplest
interventiord sekcting a linear classifiér produced the largest consistent gain, whereas the tested unsupervised
alignment methods either reduced performance relative to the linear baseline (CORAL) or improved mean accurac
while showing substantial variability in worisatch performance (SA). Incremental updating with limited labeled
data likewise produced inconsistent gains. Because model capacity, loss function, and optimization procedure diffe
between the RBF and linear configurations, the improvement cannot beitatirifo capacity control alone;
nevertheless, classifier choice had a larger effect than the tested compensation methods. For benchmark studi
changing the classifier together with the compensation method risks confounding their respective contributions.
while single stochastic runs may misrepresent typical performance. In our experiments, one incleaneimgl
run reached 65.4%, exceeding the repeated mean of 57.1% by 8.3 percentage points. For detector design, t
findings motivate carefully selectexhd repeatedly evaluated gerannel classifiers, investigation of physically
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diverse sensing technologies as a potential source of complementary errors, and calibration checks based on lab
free inputshift statistics rather than model confidence. Theg#ications remain consistent with the benchmark
evidence while recognizing that the proposed architecture requires validation using heterogeneous field data.

7. LIMITATIONS

Six limitations bound the scope of the conclusions. (1) The taskitasig ga identification on a laboratory
benchmark. Industrial performance quantiescluding concentration estimation, alarm operation, and response
time under IEC 600729-0:202% are not evaluated; therefore, no claim of validated compensation in fixed
detectos is made. (2) The experiments use one dataset containing pure analytes under controlled conditions. Batc
size, class proportions, and time intervals vary, so performance differences may partly reflect acquisition effects ir
addition to drift. (3) The ampensation comparison uses S@8ined linear models; confirmation with alternative
linear solvers and intermediatapacity models remains future work. (4) CORAL and SA are applied transductively
to complete target batches, corresponding to bufferedrrithe sampldy-sample adaptation. (5) Fusion is
evaluated using one fixed split, equal weights, and probabilities without additional calibration; learned weights,
calibrated probabilities, and multiple random splits are not explored. (6) Thetewhtidogy architecture is a
proposal motivated by the benchmark findings. Whether physically distinct technologies provide sufficiently
complementary error and drift patterns must be validated using heterogeneous field data.

8. CONCLUSION

This study quantifiedemporal performance degradation on a standardeasor benchmark and compared
software compensation strategies using a fixed linear classifier for the compensation comparison, ten random seec
and imbalanc@aware metrics. The static RBF baseline acie97.3% under fivéold crossvalidation within
Batch 1 but averaged only 37.6% across Batchd®.2The linear classifier provided the largest consistent
improvement, reaching 55.8% without target labels. CORAL reduced performance relative to thisebasel
Subspace Alignment improved average accuracy but showed substantidbatoinsvariability, and incremental
updating with small labeled fractions provided no stable advantage. Confidesee rejection did not reliably
indicate degradation, whereagputspace statistics flagged departures from the calibration distribution without
predicting their effect on accuracy. No evaluated software method therefore provided dependable compensation c
its own. The findings motivate an integrated architecturebiimg perchannel linear classifiers, inpatatistics
based calibration checks, and decidiewel fusion across physically diverse sensing technologies. Validation using
heterogeneous muitechnology field data remains the immediate next step.
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Havali Disk Frenlerde Piston Kegesi Tasariminin Sizdirmazliga Olan Etkisi
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Bu calismada havali disk frenlerde kullanilan piston kegelerinin tasarimlarinin sizdirmazliga etkisi ele alinmistir. Kegeler,
fren sistemlerinde sizdirmazligi saglayan bilesenlerden biridir. Sizdirmazlik, fren sistemlerinin istikrarli ve giivenli ¢alismast
icin onemli bir gerekliliktir. Bu konuyu incelemek adina, farkli tasarimlara sahip ke¢e numuneleri frenlere monte edilerek,
camur testi ile sizdirmazlik kabiliyetleri test edilmistir. Bu testte her 50.000 ¢evrimde bir kontrol yapilarak testin 1.250.000
cevrime kadar devam ettirilmesi hedeflenmistir. Yapilan deneylerde kaliper givdesi, piston geometrisi ve kege kanali
tasarimlart ayni tutulmus olup, gozlemlenen performans farkhiliklarinin yalmizea kege tasarimindan kaynaklandig
degerlendirilmistir. NI, N2 ve N3 numunelerinde test siirecinde sizinti, sivi girigi, deformasyon ve aginma gibi hasarlar
gozlenirken, N4 numunesi hedeflenen 1.250.000 ¢evrimi herhangi bir sizinti olusmadan tamamlamistir. Test sonrasi
incelemelerde sistem icerisinde sivi, ¢camur veya yabanci maddeye rastlanmamus; kece dudaklarinda belirgin asinma veya
deformasyon tespit edilmemistir. Bu kullanim kosullarinda, kegelerde garter yayi bulunmasinin, metal destek parcasi
bulunmasina kiyasla daha avantajli oldugu goriilmiistiir. Ayni sekilde, dudak sayisi ve geometrisinin de kegelerin sizdirmazlik
performansina dogrudan etki ettigi gériilmiistiir.

Anahtar Kelimeler: Disk fren, Piston kegesi, Sizdirmazilik, Garter yayi, Kege dudagi

1. GKRKk ve KURAMSAL C¢ERCEVE

Di sk fren sistemleri, aracénlbekerbagkéekbayeéi d?h
yoluyla yavakl atél masénéedisake aymekamnisk emheéddion i k E
el ektromekani k yollarla tahrik edilerek basteéereéel ab
Haval é efmmMenisi hitavayé sékéktérma yoluyla bir pi st
sistemlerdir. Havaleé frenlerin kullaném al anl ar énd
uygul amal arédeéer (S¥)arma ve Marwah, 2013:

Fren sisteminin i kKl evsel lijini sajl ayan t emel bi
el emanl aré ya da yaygén adé ile ke-eler; toz, s u
i -erisine girrki mBiu erngealalnd meglkat ekdul | anéel dékl ar é& uyg
¥rnejin; piston ke-esi, rulman ke-esi vb. Sézdér ma
ol arak tasarl anmaktadeér (Gezci, 1984:2)

Sézdér mazleaqke nelmarmarelmer eri se-ilirken dikkat edil er
Ke-e sertliklerini °] -mek ii-in Shore A veya Vicke
el emanl| &bée Bhar£0 A6 dl@Omradbkalkd raggregp KOabdar - ékabil mekt ed
elastik hem plastik ©°zelliklere sahip olabil mekted
hall erine d°nebil mektedir. Bir kzelelniijni sazadll m&k tdeed
el emanl|l ar é@énén, -alekma kokull aréna bajl é olarak s
buna bajlé olarak da el astiklik mod¢l ¢ ke¢-¢lmBakt ed
nedenl e -ekme mukavemeti, ke-e tasarémlarénda g°z
-ékmaktadéer (Gezci, 1984:55)

Séezdérmazl ék el emanl aréenda, éséya ve kimyasal ma d c
mal zemel er el astomerl erdir. El astomerl er, el astik
ol madan y¢k kaybolunca eski hall erine geri d°nebi
(NBR) ve Etilen Pevyvai EEDMKael agt ¢ B®M mal zemel ere b
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Bazée ke-elerde figarter yayéo adée verilen bir par-a
geril me nedeni il e formunu kaybet mamésiayamaaée Kkke
yézeye exkit ve sabit basén- uygul amaséné sajl amak
(Engin, 2023:7).

Bu -alékmada, farklé tasarémlara sahip d°rt ke-eni
gevdesi ve ke-e yuvasé tasaréemlareée sabit tutul muck
tasarémé ve mahdemek@dayebhki hhdéejé dejerlendiril mikt
i ston yapésé veya genel fren performanséna odakl a
t ki sini izol e eden —aIéKmaBarélaIéémérlléterdu};ueg1
I al é deneysel ver.i sajl ayarak katkeéeda bul unmakt
i

I

k
ton ke-e tasaréeménén sézdeéer mazl é&] alirlemmesindeorehber &€ s €
c

¢tal ékmanén bu b°l ¢im¢gnde farklé tasaremlara sahip 4

amacéyla yapélan -amur testlerinin detaylareée veril
kekil 16de N1, N2, N3 ve N4 ol ar ak @a&kiddina Nudhénelea,|Tablo k e
16de g°sterildiiji czere farkleée sertlik dejerlerin
mal zemeden ¢retilmik olup met al hal ka i -eren komp
mal zemedekn fyoarpné |ldmeést ekl eyi ci ek par-a bulunmakta v
et mektedir. N2 numunesi, L keklinde, met al mal z e me
sahiptir ve piston y¢zeykiteidlig .2 N8detumdmnesk , i peste
iczerinden temas eden bir tasaréma sahiptir. Yapée i
mer keze dojru y°nlendirerek temas kukhakkanéenhraft énd
yapé ile sézdéermazl éején arttéréel masée hedefl enmi«kti
tasaréema sahiptir. Yapé i-erisinde yer al an dair e
y°nlreenrdeik temas kuvvetinin arteéerélmaséné sajl amakt
kau-uk mal zeme bulunmamaktadeéer.
Tablol.YSeS al t1 SYS miSttAlfSNA
Numune | Malzeme | Sertlik (Shore)
N1 HNBR 80
N2 HNBR 80
N3 HNBR 77
N4 HNBR 75
SphfYS eSS ¢k AL NRANMEsTHINR Rumdnesid N3 Numunesid) N4 Numunesi
Form
Form . destckleyici
destekleyici ck parca
ek parca o~
duﬁ:lfﬁm dudaltlzm
(b)
Kege Kege
dudaklari dudaklar
© (@)
Test d¢gzenefj i kekil 206de g°sterildijimigzelb)e, -lanuéan
sistemi/ freavaPe ;dwekclokemm@ad) é test f iNkmsunelerr fem d e n
sistemine montajlanarak test kokull aréna hazér hal
tark € 1 -eri si ne aysernl-ldwelt lihaanvéama kak e- evr i ms el ol arak te
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¢c¢amur testi, d°rt farklé basén- seviyesinden ol uks
uygul anan baseén- sebi wel €2r,il shéarrascElydraak2 ,b e ,i3r,| e ,mi
adéméenda 1 saniye y¢kleme (on) ve 3 saniye bér akme
Topl amda 1.250.000 -evrim hedefl enmi kK bir calaukontrol t e s
ger-eklexktirilmixktir.

Te tamamlandéktan so fren sistemler:i demont e

-amur ve séveé giorniuk-ilnaer

n
De rl endir me, numunel e n
ko kriterine g°re sénéefl a

st r
] er r
Afseéezéntée var | sézeénteée vy

SI XS a®5 N SYBTHNI b8 A G k & PY ] P {dzoh NaR ARG SESP { &laki GNP ={ B4 ¢
SEA] &0 NNN

I @I f'P 530\ aq LN

3. BULGULAR

Bub°l ¢mde farkl e tasarémlara sahip 4 adet sézdéerm
ver il mi ktir.

N1 numunesinin =-amur testi Tabl o 26de g°sterildij
nedeniyl e s orsltansdoénrréalsn@é kytaépré.l aThe g°r s el incel emel er
bl gesinde belirgin deformasyon oluktuju ve dudak
Ayr éca, N1 numunesinin i- -geepg ddiydakheyyapdsmdatakén
N2 numunes:i i -in y¢é¢regtelen -amur testinde, 500. 000
test sonlandér él mékt eér Test sonrasénda ger-ekl ext

boligne.se séveé/ -amur birikimi g°zlemlenmi«ktir.

N 3 numunes.i testinde, 250. 000 -evrimde fren si st
sonl andér él mékteéer . Test sonrasénda ger-eklextiril
beeégi nde -amur Dbirikimi olduju g°r¢l megktegr. N3 numt
ol duju go°r ¢l megkt gr . Sévénén numunenin deforme ol an
N4 numunesi i-in ger-eklmkndei hemhama@i kloint roé 2 emtde
hedefl enen 1.250.000 -evrimi tamamlamékteéer. Test s
yabancé madde varl éjéna rastlanmamécxkiei . gR4| paomuRE
dudakl arénén test °ncesi durumu ile karkél akteéer el
edi |l memi ktir
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Numune Adi | Hedef Gevrim Ger(.;ekle§en Ta'r_naml.?nma Hata Kok Nedeni
Sayisi Cevrim Sayisi Yuzdesi [%]
N1 Numunesi 1.250.000 850,000 68 Dudak bolgesinde deformasyon ve
’ asinma.
Kecenin i¢ cap bdlgesinde sivi ve
N2 Numunesi 1.250.000 250,000 20 ¢amur birikmesi; i¢ capta

sizdirmazhgin yetersiz kalmasi.
Numune gevresindeki elastomer
N3 Numunesi 1.250.000 500,000 40 yapinin deforme olmasi; sivinin bu
bélgeden sisteme girmesi.

Yapisal btlnlik ve dudak
performansi korundu.

N4 Numunesi 1.250.000 1.250.000 100

4. TARTI k MA

¢amur testi sonu-laré dejerlendirildijinde, piston
destek par-asé geometri si ve yapésal rijitlijin seé
tabi tutulanbu4fak |l € ke-e tasarémé araséndaki performans f
madde giriki ve deformasyon davranéké yer al maktad
N1 numunesi, kare kesitli met al destek parr ats@&s aré |
sahiptir ve -amurlu ortam kokull arénda yeterli kor
yabancé maddel ere karké séneérl é& bir koruma sajlark
kesétl amayd engd,zey temas uyumunu ve s¢greklilijini
ol ukmaséna neden ol muktur. Bu durum partike¢ll erin
a- mékter.

N2 numunes:i ozerinded,asl okreesri til-ii nndeet arli jdestiekk f ar k1 é
ke-enin -alékmasé sérasénda temas -izgisi czerinde
dest ekl bel gel erde (uzun kol eartaefma)s dafs@rmmas yaornt
ajérl éekle b°lgelerde (késa kol tarafé) daha dg¢kek
ol mayan bir temas hatténa neden ol makt ad eerenkafalar e K i
ol uktururken ayné zamanda akénmayé hézlandérmaktad

i
k

N3 numunesi
; z

3 dudaklyawyapielse aret tdar dleméer tgamdaxerk uyv
yéksek sézdérmazl ék performansé sunmaktader. Kir |
azal tmada et kil ol duju literat¢rdepertdalkia ¥Kownas &l
oturtul duju b°lgenin -evresinde, kau-uk kapl ama me
-akma y¢klerine maruz kal masé nedeni ile b°l gesel
numunelerden farkl bi r sézénté b°l gesi ol ukmaséena ve d°rt [
g°r¢l mesine neden ol muktur .

N4 numunesi , N3 numunesi il e benzer 3 dudakl é& yape
hal ka -evreaeXxi kdaepkiamaabul unmamaktader . N3 numunesi i
numunesinde g°r ¢l memi ktir. Bu nedenle N4 numunesi

ger ¢l mgktgr .
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5. SONU¢

Bu -al ékmada, haval é mike&- &lrernil reirrd et &sud rl é&amléd raénn én s
Farkl e dudak geometrilerine, met al destek el emanl s
-amur testi kokull aré alténda avaediakt€rleeé méEky @v a
tutul muck ol up, g°zIl eml enen performans farkl el ék
dejerlendirilmicktir.

Bu kullaném kokull areéenda, met al dest ek paronu-él aku
dojurduju go°r ¢l megkt gr. Garter yayeé kullanélan ke-e
yézeyine daha exit daj él méx bir t emas kuvveti el

ger ¢l megkt ¢r .

Elde edilenbb |l gul ar , piston ke-esi tasaréeménda dudak say
-amur ve sévé girikine karké sézdermazl ék perfor ma
N1, N2 ve N3 numunelerindadetf@ogtmasymoeacivied e kEaan@n tga ||
N 4 numunes:i hedefl enen 1.250.000 -evr i mi her hang
incel emelerde sistem i-erisinde séveé, -amur kénynaa Yy
veya deformasyon tespit edil memiktir.
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OzZET

Siirtiinme karigtirma nokta kaynagi (SKNK) yéntemi, siirtiinme karistirma kaynagi (SKK) yonteminden tiiretilmis ve son
zamanlarda sadece otomobil sektoriinde degil ayni zamanda diger endiistri kollarinda da olduk¢a dikkat ¢eken yeni bir kaynak
yontemidir. Yontem sayesinde, kisa islem zamanu ile etkili bindirme baglantilar: elde edilebilir. SKNK yontemi otomasyona
yatkindwr. Bu sayede, robot ve otomasyon sistemlerine entegre edilerek kolayca gelistirilmistir. Bu deneysel ¢alismada,
stirtiinme karistirma nokta kaynagi, polikarbonat (PC) malzemenin birlestirilmesi icin uygulanmistir. Geleneksel kaynak
islemiyle kaynaklanmasi zor olan polimer malzemelerin kaynaklanmasinda SKNK yontemi kullanilir. Yontemin, SKK
yonteminde kullanilan kaynak takimina benzer bir takimla, dalma, karistirma ve geri ¢ekilme olarak belirtilen ii¢ kademeden
olusan bir uygulamast vardwr. Farkli arastirmacilarin ¢alismalari, bu yontem icin takim geometrisinin, takim devir sayisinin,
takim dalma derinligi ve karistirma siiresinin, baglantinin ¢ekme kuvveti iizerine biiyiik etkisi oldugunu gdéstermistir. Bu
deneysel ¢alismada, 6 mm kalinligindaki PC levhalarin SKNK ile bindirme baglantilar: yapumustir. Farkli karistirma
stirelerinde yapilan bu ¢alismada, cekme kuvvetini maksimum yapan optimum karistirma stiresi belirlenmigtir.

Anahtar Kelimeler:SKNK, Takim, Polikarbonat, Parametre, Cekme Testi

Friction Stir Spot Welding Of Polycarbonate Material

ABSTRACT

The friction stir spot welding (FSSW) method is a derivative of the friction stir welding (FSW) process, which is a new process
that recently has received considerable attention from the automotive and other industries. Thanks to the method, the effective
overlapping joints can be obtained a short processing time. FSSW method is prone to automation. In this way, by integrating
the robot and automation systems have been easily developed. In this experimental study, the friction stir spot welding was
applied for joining polycarbonate (PC) material. FSSW method is used to weld polymer materials that are difficult to weld
with conventional welding processes. The FSSW process consists of three phases of plunging, stirring and retraction with the
FSSW tool similar to the FSW tool. The studies of different researchers have shown that tool geometry, tool rotation speed,
tool penetration depth and stirring time have a great impact on the tensile force. In this experimental study, 6 mm thick PC
sheets were done lap joints with FSSW. In the study conducted at different stirring times, the optimum stirring time that
maximizes the tensile strength was determined.

Keywords:FSSW, Tool, Polycarbonate, Parameter, Tensile Test.

1. GKRKK

Poli karbonat (PC) birbirinden bajémséez ol ar ak, Bay
Gener al ElectrictarakénhdadeABDOd®. ké&wkedi |l mi ktir

uygul amal ar da kull anél maktadér . Poli karbonat, g ¢
performansl! é, s¢rdegr gl ebilir ve leekloé kv,ergi¢nvleinlbiikr, ma
ve kéréel maya karké diren- gibi eksiz °zelliklere a
farl arénda kull anélan polikarbonat Avrupaodsiklet 99 2
nor mal de «kKkekilsiz ve saydam termoplastiklerdir K
saydam ve yarc@&masltergatbaimm onh¢ahreankd i sl i k mal zemesi dir . Ke
kurkunge-irmez camlardan g°zI| ¢k caména, t ébbi ci
créeénlerine kadar son der ece g¢eni aezulbdadantegkimeye girenglastila | a
grubu olantermoplastikles e néf énda yer al ér . Eri me noktaséena kad
tekrarl ayabil en poli karbonat, enjeksiyonl a kal epl
Polikarbonati a mobrifro mal zemedi r, yani kristalldi katéel ar én
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bir yumukama sg¢reci g°sterir. Bu yapésé sayesinde |
ol dujunda pol®rkéamred ognea-te,n chaimékna- kriti k avantaj éyl a
-ok daha kolayder. Bunun en -ar peécé kPrrruejai kmd lkiaml
Poli karbonat, hafiflijJi, ye&slkdal anribel edmag@inléeéimél, i joip
en dejerli mal zemel erinden biridir. Knkaattan ot ol
géevenilir alternat i Pdlikarbona serabir mélzereedi. (2 knmgahketaddi ésd st 2 k1 e
ana wuygulama al aneé, cam mont aj end¢strisi, ot omo
end¢striyel maki ne par-al ar é, opti k diskler, paket
eki pmarilbdar ébi r-ok alan takip eder. PC, kape ve p
mer kezl erinin vV e hal ka a- ék yerl erin koruyucu [
eki pmanl arénda, end¢gstriyet mgzveamli &kr @agedygenndlea
ve uzay teknolojisinin hezla gelikmesiyle birlikte
s¢rekli olarak artmakta ve bu da bu aadmamalat 2CO&En §$
ger e, yalnéezca bir Boeing u-ajénda 2500 polikarbo
poli karbonat mal Beme kullanéel maktadeér

kaynajéndan ( SKHK). tTarmatmelnmiyketniir vied er gi me ol maksézeé
bir kate faz kaynak y°nt emi ol an SKNK,-16]1 Otonpotivy € | €
end¢staligminmlypum sacl arén birlektirilmesinde diren-
hat al arén gideril mesi i -1 n gel i[X7} magnedywenfia8], S kK NeK ,i kb al keav
[l1QQuygul anmaktadér. Ayréca, yapeéelan araxkteér malar, S
ultra y¢ksek mubkiav-eemkeittllii --eelliikklleerr gii-in de kull aneéel
iszerine yapeél an i1k -al exmal ar yakeén ge-mi Kt e g
uygulanabilirlifji i spatl anmgrkeékazvan#denal méet éd gi &
mal zemel ere il aveten poli mer esasl é& mal zemel ere d
y°nteme °nemli bir avantaj kazandeér mékt ér efinSKNKL 1,

y°nt emi ile birlextirilerek optimum parametrel eri
arakteéermacé tarafeé n -exitl:i deneysel -al exmal ar
hem de metal malzemelerg g ul an | mesi , bu y°nt emi akademi k d
getir mi klil,il4, 21854 , 7,

Otomotiv sekt®°r¢gnde ol duk-a di kkatSKNEKEkensggt i amee
z
I

nda
abi
9

karéktérma nokta kaynajeé (SKNK), diren- n
el s ckdymarjee rkam ekK$S KK )ma- ok °neml i bir te¢rev
i k, yé¢ksek kaliteld kaynakl e bajlantél ar S
1 er i birlexktirmek i-in Ikgelllemre&lsaend (earyinalkki ri ktl a
ol an pol i mer esasl & mal zemelerin, kaynakl a b
ektirme ve kaynak tekniklerindeki, gelda me¢g week
il gi germe¢egkt ¢r. Gegnegmegzde, SKK ve SKNK tekni kIl
mamasé ve t¢sgkenmeyen aletlerin kullanél masé r
i bimmewdmtradjérkgdzBar] . S¢rtegnme kar @kt érma nokt
y°ntemine dayanan yeni bir kaynak teknijidir
Ma-Zdamo R % | spor arabal aRE®, mbheemlensponr as amaa
neéelsSMeNkKt, é rbi[n7d]i.r me t i pi bajl antélarda sajlam b
l emi ktir [39]. Y¢ksek verimli ve - eVd0leYedlorst u
k yo°nt emi ol an SKNKO&nén, otomoti v, havacéel ek
mal ar y-&43p Bilrmeark-t ardekt af 4dkkaynaj & gi bi czelli kl e
kaynakygfPinnhieml eonny&l | arda geliktirilenrtkarymea l
t é
K
m
[
I

_—
- QD ~ D
— = —

x0T

rma nokt a ik aeynajné kytlan tkeangin aij-éinfen al ternatif
yent emi | SKK yo°nt &mi¢gmrient emo kbtia heelrisn dyeo nadiid bu r

O EXO ' XWX o~ o°cooTOoON3TQW
ADSDODSQ T O® X3 C

DX -T Y99 YPODCSSNSS T OMDCS O

TTQUW- 9 < T TOoO XD S S S

—~+ Z X

[ kaynak tekni kIl eri ile karkélaktéreéel deéj eéen
n ger -SKNKe kynersti @mirni[md, 4] SKK y° nt emibendee birk ul |
, dal dér ma, kar ékt érma ve ger.i -ekil me ol ar
,27,45191.Bu ¢ - akKama séraséyla, adém adém akaj édaki

— o+ —

©

©

N

o1 O d
3 3
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Dénme Takim

= Levm@% i t J
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Kanstirma ‘ |~ Destek Orsit
Ueg | Bilgesi 2
’ 4 Daldirma Karigtirma Geri Cekilme 7
kekiSlgri.. nme k aragkntaggémaa mneonkét al 7k]

Bu deneysel mmak ek eama bl&jrbonad(BRlie vph asf mtr @&mme kar ékt ér ma
(SKNK) il e bindirme pozisyonuKayrkak lkéa ymajkl drat] @ laaart &n
deneysel -al ekxkmaya °zel uygun kaynak t akémép é&lnacne bt
deneysel e-zaglachkmeaadPdCa &t@ ynak numunel erini bajlayép ka

—

)

aparaté da tasarl aSpmeghme kar € mai€lr endb ihrolk &kati ikraiylneh €
testl eri uygul anar ak, kayreaklee i bdbjel amti @elnani &mn i + ek ie
s¢resi dejerlerinde deneysel -al éxkmalar yapeél mékt e
-ekme kuvveti dej eri ve optimum kar ekt érma s¢resi

2. DENEYSEL ¢ALI kMA

Yapeél an bu deneysel -al exmada, kaynakl e bajlantél a

boyutl arénda ve standartl pr at iulyegcuenk kkeakyi nl adkel & h abza&jrl
pozisyonuna getirilen PC numunelesg, r mgn kar ékt ér mgyg ° n volkeyn@u | kaarlyrméaig tieanra .d a

tezgah tabl aséna PC kaynak numunel eri ni bajl ayeéep
tasarl anméktér ve ¢retilmixktir. Kmal ne dgi°lzd re nd aejrmeayne
verecek bir kekil de, bu -al éBprat dnmen Rarekdytodramad &k &k
tasarl anmasé ve -izilmesinde CATIA V5 uygul amaseénc
malzemedenCNC Torna tezgaheéenda i mal edi |l mi ktir ve Kkay
Kull anéelacak takemén °I| -¢leri belirlenirken, yapel
takemlara ait °1 -kkladre arl @snéamredkd kéir .o rNaumuanre [ ceir i n bi nd
belirlenmik ve tezgah tablaséna, tasarl anép i mal
konumundaki par -al arén, 50x70 nbiknmdyinranke thba°klégnmeés iinlee,
(birlexktirme) ve geri -ekil me adémlaré séraseéeyl a
i ki ker adet kaynak nokBa&gséeotudbyaunkEmacktkurt k @ k skaij ll
b°l genin ve kaynak havuzu hacminin arteéerél masé ama

kekiBli nd.i r me b°l gesi ve iki adet kaynak no
Ol ukturul an kaynakl & bajl anteéel ar a mekani k test!| er
yoruml anméxt ér . ¢ ek me kuvvetini maksi mum dejere
edi |l mi ktir. Yapeéel an dneonketyaslealr e-na&lné komaul katrudrau,| nmkaassyemadka
36te g°r ¢l mektedir.
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<
kekiBlu 3d.eneysel -alékma i-in tasarlanép ¢
PC kaynak numunelerinin tezgaha bl as é n a, bu deneysel -al ekma i-ir
sabittenmesv e kaynakl & bajl ant éfl atr@jnr aferk ekil lekkato rira kl gnieaski tin
olukturuyapdé&lean i kKl eml eri ig-irrs,ely adalrark ttaskad rpé nead e:
°n -al eékmal ar neticesinde, belirl enen parametr el
ger-eklexktirilmixktir. Par-alarén bindirme amesabPe@esty
bindirme b°l gelerine, tasarlanép ¢retilen kaynak t
karektérma ve geri -ekilme akamal aré séraséyla uyg
dal ma detimleivirndayésénda ve karéktérma s¢resinde,
belirl enen karéektérma s¢resinden sonr a ger i -eki
uzakl akt érél mekt ér . Keyabhé&r nokemear &8°blumemrug] amso

[
bekl enmi Kkt ir.

kekiPIC kaynak numunel erinin tezgah vtea bklaaysnéarkd éb abjalja
ger-eklektiril mesi

Yapélan ©°n - al ébkenmalrare nreet idcael smandcker i nl i i, dal ma

(birlexktirme) s¢é¢relerinin, kaynak bajlantésénén d:
al énarak, se-ilen 10,5 mm dalnk0 ddk/rd ndea\iir, s’y amrd d
ve 200 sn farklé karéktéerma s¢relerinde yapél an

Bajl antéenén istenen dayanéma sahip olup a&«ltmadéepBeé] gl
kontroll ¢ elektromekani k bir -ekme test c¢cihazé kul
testleri uygulanméxkxktér. Elde edilen -ekme kuvvet.i

-ekmevé&wi dejerine ulakeéeldejeée belirlenmixktir.
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3. DENEYSEL SONUC¢LAR

Bu deneysel -al éeékmada, yapeéelan °n -al ékmalardan yo
ve 1700 d/d devir sayeseée sabit tomt ul 2ar gler -e& @Kl a
bajl antel ar da, karéktérma s¢resinin deji kKiminin,
-alékma i-in farkl é karéktérma s¢releri bel i dtah e n mi
deneyl erde, el de edilen -ekme kuvveti dejerleri ke
kuvvetinin de arttéjée tespit edilmiktir. Karékteéerm
al t & nldma stéuntéun , -ekme kuvveti dejerinin de d¢gkmesion
-al ékma i -1in, -ekme kuvvetini maksi mum yapan opti
maksi mum yapan optimum Irirl ektirme s¢resi belirl en

4500

4000

o 3456

53500

o:

2

>3000

2

2500

2 2034 2130

%2000 o—

O

1500

1000

0 40 80 120 160 200 240
Karistirma Siiresi (sn)

keki7l5 5mm/ dak kaynakl7t0a0k &dmé& daalkman hdéezvd,r sayésé ve

-ekme kuvveti iczerine kar éktérma sg¢r e
PC mal zeme kull anélarak oluktunumanelsgritginme Kkak @e
fotojraflaré kekil 66da veril miktir. Farkle birlecx
par -al arén kaynak b°l gelerinin g°zle yapeéel aktrisiknc el
gor¢é¢negmegn meydana gel di i belirl enmiktir. Kaynak
kar ekt érma yani birlexktirme s¢relerine bajleée ol ar.
gzl emlenmi kKti-rerkm&umemelyér isnonr aséna ai-t fotojrafl
bl gelerinin g°r¢ngémg, el de edilen -ekme kuvvet. d
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kekitCle kéne de n €Q@si¢ rstognmrnaes €k ar é K nenumelari nokt a kayr

Budeneysel al é Kk mada, 10,5 mm dal ma derinlifi, 75 mm/ dak
yani birlektirme s¢resinde olukturul an kaynakl e

optimum sécakl ék dejerérribBe udrnmn«rilmamRdenael ammea kié-li
ol duj u belirl enmiktir. El de edi |l en 2034 N ni spe
destekl emektedir. Kaynak b°l gesinde yumukayamuz pl a:c
alténdan déka dojru ol duk-a fazla ka-ék yapar ak, l
Kaynak havuzu i-inde kalmasé gereken ve dayaném de
fazla ka-ék yapmegémeéen,oldaysarzém®°nde et kil ediji anl
Bu deneysel -alékmada, 10,5 mm dal ma derinliji, 75
yani birlektirme s¢resinde ol ukturul an kasaknstekehé n
optimum sécakl ék dejerlerine ulakélamadéejé anl akeéel
s¢éeresi ol duju belirlenmicktir. El de edilen 2130 N
destekl emektkedéesi nKayyakhub&yan plastik mal zeme, 2
altéendan déka dojru °nemli bir miktar ka-ékKk yapar a!
Kaynak havuzu i-inde kal maskeé gseurnenkaesné vgee rdeakyeann émma | dzee
déka ka-eék yapmasénén, dayaném dejerini ol umsuz y°
Yapélan bu deneysel -al eékmada, 10,5 mm dal ma derin
karékt érlmaktyianme Isi¢rr esi nde ol ukturul an kaynakl & nur
yapan optimum kar ékterma yani birlexktirme s¢resini
daha wuygun bir birlexktirym&ksekr esikmel kwjvw ednl awedlemé
karektérma nokta kaynajé numunes:i 3 nolu numunedir
uygun yumukama durumunu sajlayacak i st eneesind®oyanii mu:
birlekxtirme s¢resinde ul akél méxkter Kaynak b°l gesi
sérasénda, omuz altéendan déka dojru ka-ékeé belirli
kaynaj a idwlhia lRadlverd®nggkmegkt ¢or . B°yl ece, iyice yumu
verecek bir birlektirme s¢gresinin se-il mesinin day
numune i -in belirleneyapamadejeereier wmakéstiamemayapman
el de edil diiji optimum kar éktérma yani birlexktirm
°zelliklerinden dol ayé, sert ve gevreknbde yapélkadu
l'ifleri, kopma ©°ncesi b¢zeéel me ve kesit daral masé g
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4. SONUCLAR

Hazéerl anan PC kaynak numunel er i biu- idne n ekyasyenla k- anl oékktnaa
tasarl anarak i mal edi |l mik kaynak takémé ve yine b
aparaté kkdéd amémmeEtié+i.n, belirlenen bindirmakbulk g:e
B°yl ece dayanéma katké sajlamasé a-éséndanSKNKayna
yenteminin uygulandéjé bkavdaeam&y e Ibkaajrhda@tnadrdndan dsasrl eusk
me kuvvetind sq%nemldiujar aomrBelyieat kKkio nbuil rmuckaluma der i n
€sé i-1in, farkl é& karékteérma s¢resi dejerl eri k u
esi bevlaiprélleannmi®knt i-ral ek mal daal matdeeisnhidei , 105 5 mm)/
devir sayéseé sabit tutul ar ak, farkl & kar ékt eéern
l e maksi mum yapan optimum birl ekt i r-neek nses rkeusvivn
ine ulakélan SKNK numunesi 3 nolu numunedir.
yumukama durumunu sajlayacak istenen opti mt
| mékteéer Ka ymank pho°l ligreesri nndeel zyeumewnk an 3 nolu nt
dan déka dojru ka-éeéxkénén belirl:i bir s¢re son
el veri kIl i hal e d°n¢kt ¢] ¢ arelnawméldmédiat éry.i Ky le«
cek bir birlektirme s¢resinin se-ilmesinin da
ysel -al eékmada, 3 nolu numune i-in belirlenen
en y¢ksek -ekme kuvvetinin elde edildif7Ji opti mum
Kull anéelan PC mal zemenin °zelliklerinden dol ayeé, s
numunede s¢nebpmaafmacksfl gzl e ve kesit daral mas

<o cCccCcooo0nmun !
DY — < Dd®Dd T QD
= I 0> Bien B B

S TS THTooQT/ T o S X

® DO DXC DD

o
D

KAYNAKLAR

[1]. PAGEW, 0l i k ar b tttpsi/tpagév®rg/haiyaret tarihi: 23.06.2026.
[2. 4D Yape, nrPed htigs#wwivediikarbonat.com/polikarboraedir/, ziyaret tarihi:24.06.2026.

[38. WANPLAS, fi Pol i k a rhtips:imanv.\0anplas.com/tr/industiknowledge/plastic
materials/polycarbonatec/, ziyaret tarihi: 26.06.2026.

[4. Mert, k., ve Mertar&kteéen(md 1Bkt &¢ Kay n allei T¥foljt e mi 1
Bilimleri Dergisi, Ci | t 2, Sa3pe 1, Sayfa 26

[5]. Mer t , k., vV e Mer t | S. , (2013) . Sé¢rténme Kar ekt é

Eki pma nl ar & feri Reinalagi BikmbernBesgisi (Journal of Advanced Technology Sciences), Cilt
2, Sayeée 329 Sayfa 121

[6]. Mer t , k., ve Mert , S. , (2015) . S¢rtéenme Kar ékt ér
Diizce Universitesi Bilim ve Teknoloji Dergisi, 3, Sayfa 82-438.

[7]. Mer t , k., (2010) . Polipropilen Malzemenin S¢rteén
Tezi, Kocael.i l'niversitesi Fen Bilimlerd:i Enstit ¢

[8]. Feng, Z., Diamond, S., Santell&l. L., Pan, T. Y., and Li, N., (2004). High Strength Weight Reduction
Materials- Friction Stir Welding and Processing of Advanced Materials, Oak Ridge National Laboratory
Report, DEAC05-000R22725, 10:108.

[9].Feng, Z., Santella, M. L., David, S. A.te8l, R. J., Packer, S. M., Pan, T., Kuo, M., and Bhatnagar, R. S.,
(2005). Friction Stir Spot Welding of Advanced Higtiength steelé. Feasibility Study, SAE World
Congress, Detroit, Michigan, USA.

[10].Mitlin, D., Radmilovic, V., Pan, T., Chean, J.,rige Z., and Santella, M. L., (2006). Structure Properties
Relations in Spot Friction Welded (Also Known as Friction Stir Spot Welded) 6111 Alumiaterials
Science and Engineering, vol. 441, pp. 7D6.

[11].Ar éc &, A. AL, vV e Mermr t Malkz e me(hZ2 0 73 ¢ r tREminiep rkOpri 8
Bi r | e k tPAGEV Rlastile Bergisi, 95, Sayfa 15262.

-165-


https://pagev.org/pc
https://www.polikarbonat.com/polikarbonat-nedir/
https://www.wanplas.com/tr/industry-knowledge/plastic-materials/polycarbonate-pc/
https://www.wanplas.com/tr/industry-knowledge/plastic-materials/polycarbonate-pc/

/\:/ 26th International Scientific Research Congress Q

11 - 12 July 2026

[12].Lin, P. C.,Pan, J., and Pan, T., (2008). Failure Modes And Fatigue Life Estimations of Spot Friction Welds in
Lap-Shear Specimensf 6111T4 Sheets. Part 1: Welds Made by a Concave Totgknational Journal of
Fatigue, vol. 30, pp. 7489.

[13].Lin, P. C.,Pan, J., and Pan, T., (2008). Failure Modes and Fatigue Life Estimations of Spot Friction Welds in
Lap-Shear Specimens of 61-T4 Sheets. Part 2: Welds Made by a Flat Timbérnational Journal of Fatigue,
vol. 30, pp. 96105.

[14]Mer t k., ve Areéce, A. A., (2008). Friction Stir
Joining,12th International Materials Symgiom,Pamukkale University, pp 1180156, Denizli.

[15].Tran, V. X., Pan, J., and Pan, T., (2008). Fatigue Behavior of Aluminum®# 611174 Spot Friction
Welds in LapShear Specimenhjternational Journal of Fatigue, vol. 30, pp. 21782190.

[16].Tran, V. X., Pan, J., and Pan, T., (2009). Effects of Processing Time on Strengths and Failure Modes of
Dissimilar Spot Friction Welds Between Aluminum 5764and 7075T6 SheetsJournal of Materials
Processing Technology, vol. 209, pp. 37248739.

[17].Fujimoto, M., Koga, S., Abe, N., Sato, Y. S, and Kokawa, H., (2008). Microstructural Analysis of Stir Zone
of Al Alloy Produced by Friction Stir Spot Weldinggience and Technology of Welding and Joining, vol. 13,
no. 7, pp. 66&70.

[18].Yin, Y. H., Sun, N.North, T. H., and Hu, S. S., (2010). Hook Formation and Mechanical Properties in AZ31
Friction Stir Spot Welds]ournal of Materials Processing Technology, vol. 210 (14), pp. 2062070.

[19].Khan, M. I., Kuntz, M. L., Su, P., Su, P., Gerlich, A., North,ahd Zhou, Y., (2007). Resistance and Friction
Stir Spot Welding of DP600: A Comparative Stufigience and Technology of Welding and Joining, vol. 12
(2), pp. 175182.

[20].Ataya, S., Ahmed, M. M. Z., Seleman, M. M-&l, Hajlaoui, K., Latief, F. H., Sonan, A. M., Elshaghoul,
Y. G. Y., and Habba, M. I. A., (202Zffective Range of FSSW Parameters for High L-Gadrying Capacity
of Dissimilar Steel A283MC/Brass CuzZn40 JointMaterials, 15(4), 1394.

[ 21] . Ar éc éMerA., A..,, &nm2d08) . Fri cti on Jo8rhal of ReiSfqroadt We
Plasticsand Composites, vol. 27 (18), pp. 2002004.
[22. Sch&afer, H. , Bl aga, L., A2023). Reftll Frictom Stir Ipot Welding df K| |

Thermopastic Composites: Case Study on Carlibar-reinforced Polyphenylene Sulfiddhin-Walled
Structures, 191, 111037.

[23].1ftikhar, S., H., Cherupurakal, N., Krishnapriya, R., and Mourad, A., H,. I., (2024). Friction Stir Spot Welding
of RecycledScrap Thermoplasticéqternational Journal of Lightweight Materials and Manufacture, 7, 838
848.

[24].Sioutis, I., Tserpes, K., Tsiangou, E., Boutin, H., Allegre, F., and Blag&023).Experimental Evaluation
of Refill Friction Stir Spot Welds (RFSW) as Crack Arrest Features in-Cansolidated Thermoplastic
LaminatesComposite Structures, 309, 116754.

[25].Kawasaki Heavy Industries Ltd., (2006 and 2026). A New Method For Light Alloy Joirfnigtion Spot
Joining- Kawasaki Robot, Japan, www.kasakirobot.com, visit date: 18 March 2006, 28 March 2063,
December 2017, 21 October 2021, 12 March 2024, 22 June 2025 and 17 February 2026.

[ 26] .J3J. Hinrichs, (20 0 priction Sfir Einkinc., wiwafmctioSstirlink.cor, pigit datewe | d
21 March 2006.

[27] . Mert, k., and Arécé, A. A., (2011). Design of
Sheetsgscience and Technology of Welding and Joining, vol. 16(6), pp. 52527.

[28].Yusof, F., Miyashita, Y., Seo, N., Mutoh, Y., and Moshwan, R., (2012). Utilising Friction Spot Joining for
Dissimilar Joint Between Aluminium Alloy (A5052) and Polyethylene Terephth&emceand Technology
of Weldingand Joining, vol. 17, pp. 544549.

[29].Bilici, M., K., and Yukler, A. 1., (2012). Effects of Welding Parameters on Friction Stir Spot Welding of High
Density Polyethylene Sheetdaterials and Design,vol. 33, pp. 54550.

-166-



/\:/ 26th International Scientific Research Congress Q

11 - 12 July 2026

[30].Bilici, M., K., and YukKler, A. 1., (2012)influence of Tool Geomet and Process Parameters on Macrostructure
and Static Strength in Friction Stir Spot Welded Polyethylene Sivdatesials and Design, vol. 33, pp. 145
152.

[31].Mostafapour A., and Asad, F. T., (2016). Investigations on Joining of Nylon 6 Platéoviegh Method of
Heat Assisted Friction Stir Welding to Find the Optimum Process Paranttierse and Technology of
Weldingand Joining, vol. 21 (8), pp. 66®69.

[32].Yan, Y.,Shen, Y., Zhang, W., and Guan, W., (2017). Effects of Friction Stir Spot Weirameters on
Morphology and Mechanical Property of Modified Cast Nylon 6 Joints Produced by DBurbleool, The
International Journal of Advanced Manufacturing Technology, vol. 92, pp. 251492523.

[33]l¢aker, G. , Mert , k., ve Mer tMalSz. e me(y2e0 1S7¢)r.t ¢Ne  TKe:
Kaynajénén Uygulanmasé ve Opti mum Kayn &lkterfattonah me t
Symposium on Multidisciplinary Studies and Innovative Technologies, Tokat, Turkey.

[34].¢ ak erG. , Mer t , k., ve Mert, S. ., (2017) . Poliprop
Kaynajénda Takém Geometrisinin Bajl ant &Int®rayonah € mé
Symposium on Multidisciplinary Studies and Innovativeefinologies, Tokat, Turkey.

[35].Goswami, N., K., Pal, K., Bisoyi, R., K., and Nayak, S., S., (20@dinitoring of Weld Bead Profile in Friction
Stir Lap Welding for Polycarbonate Sheets UsingWavelet Packets of Power 3itatahn Journal for
Science and Engineering, https://doi.org/10.1007/s1336%24-090578 Published online: 29 April 2024.

[36]. Benyerou, D., Chikh, E., B., O., Khellafi, H., Meddah, H., M., Benhamena, A., Hachelaf, Koanid, A.,
(2021).Parametric Study of Friction Stir Spot Welding (FSSW) for Polymer Materials Case of High Density
Polyethylene Sheets: Experimental and Numerical Stéwyrtura ed Integrita Strutturale, 55, 145158.

[37]. Sidhom, A, A., E., Naga, SA., R., and Kamal, A., M(2022).Friction Stir Spot Welding of Similar and
Dissimilar High Density Polyélylene and Polypropylene Sheegtdvances in Industrial and Manufacturing
Engineering, 4, 100076.

[38].Xu, R. Z., Ni, D. R,, Yang, Q., Xiao, B..LLiu, C. Z., and Ma, Z. Y., (2018). Influencing Mechanism of Al
Containing Zn Coating on Interfacial Microstructure and Mechanical Properties of Friction Stir Spot Welded
Mg-Steel JointMaterials Characterization, 140, 197206.

[ 39] . ¢JIavaheri, &., and Heidarzadeh, A., (20Z)vances in FSW and FSSW of dissimilaralloy plates,
Journal of Adhesion Science and Technology, 27 Jan 2022.

[40].Pradhan, D., K., Sahu, B., Bagal, D., K., Barua, A., Jeet, S., and Prahhan, S. Agpizjtion of Progressive
Hybrid RSMWASPASgrey Wolf Method for Parametric Optimization of Dissimilar Metal Welded Joints in
FSSW ProcesMaterials Today: Proceedings, vol. 50, part 5, pp. 76872.

[41].Buffa, G., Fanelli, P., Fratini, L., and Vivid;., (2014). Influence of Joint Geometry on Micro and
Macromechanical Properties of Friction Stir Spot Welded Joints, 11th International Conference on Technology
of Plasticity,Procedia Engineering, 81 (2014) 2086 2091.

[ 42] . Ve nuk umA, rand M8thukumaranagy, €2013). Comparison of Microstructure and Mechanical
Properties of Conventional and Refilled Friction Stir Spot Welds in AA @i®1Jsing Filler Plate,
Transactions Nonferrous Metals Society, Chi na, 23 (2013) 283312842.

[43].Malafaia, A. M. S, Milan, M. T., Oliveira, M. F., and Spinelli, D., (2010). Evaluation of Dynamic Defect
Detection in FSSW Welded Joints Underfatiguetdatscedia Engineering, 2 (2010) 18231828.

[441Bi Ii ci , M. K., Bakeéer, B). S ¢ rBto¢gznknuer t Ka rYé kK, t éwremac aN oékkt
Birlektirilen Farkl e Al ¢ mPamupkieaUnitergireshMiiheradisli& Bilimera g u ¢ h
Dergisi, 22(1), 1723.

[45].Rosendo, T., Mazzaferro, J., Mazzaferro, C., Tier, M., Ramos, F., ReguBtréhaecker, T., dos Santos, J.
(2013 and 2026). Friction Spot Processes - FSSW and FSpw,
http://www.hzg.de/imperia/md/content/gkss/institut_fuer_werkstoffforschung/wmp/pgstesentacao
gkss2.pdf, visit date: 28 March 2012, February 2025 and 21 Febry 2026.

[46].Smith, C. B., Hinrichs, J. F., and Ruehl, P. C., (2006). Friction Stir and Friction Stir Spot WeE&idutimpn
Stir Link Inc, www.frictionstirlink.com, visit date: 21 March 2006.

-167-


https://link.springer.com/journal/170
https://link.springer.com/journal/170
https://doi.org/10.1007/s13369-024-09057-8

@ 26th International Scientific Research Congress @

11 - 12 July 2026

[47].Gerlich, A., Su, P., North, T. H., and Bendzsak, G(2D05). Friction Stir Spot Welding of Aluminum and
Magnesium AlloysMaterials Forum, 29, 290294.

[48].Awang, M., Mucino, V. H., Feng, Z., and David, S. A., (2005). Thektechanical Modeling of Friction Stir
Spot Welding (FSSW) Process: Use of an ExpRAdaptive Meshing Schem8AE International, 200501-
1251.

[49].Lathabai, S., Painter, M. J., Cantin, G. M. D., and Tyagi, V. K., (2006). Friction Spot Joining of an Extruded
Al-Mg-Si Alloy, Scripta Materialia, 55, 899902.

-168-



@ 26th International Scientific Research Congress @

11 - 12 July 2026

UBAK UBAK
BILDIRI NO / SUBMISSION NO TUR/TYPE KONU / TOPIC
BDDBFD5A So6zIU Bildiri Sosyal Beseri ve idari Bilimler

ORCID: 0009-0007-5164-7735

Demansa Yonelik Uzun Donem Bakim Sigortasi Farkindalik Ve Kabul
Olgeginin Gelistirilmesi: Turkiye'de Farkli Sosyoekonomik Gruplarda
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Ogr. Gor. Serpil Akyol Erden*:

1 Istanbul Kltiir Universitesi

* Corresponding Author: Serpil Akyol Erden
serpilakyolerden@gmail.com

Bu ¢alismanin amaci, demansa yonelik uzun donem bakim sigortasi farkindaligi, kabulii ve ddeme istekliligini degerlendiren psikometrik
agidan giiglii bir olgek gelistirmek ve bu degiskenleri etkileyen sosyoekonomik ve bireysel belirleyicileri ortaya koymaktir.

Materyal ve Metod:Bu metodolojik ve kesitsel ¢calismaya, sosyoekonomik diizeyi diisiik ve yiiksek bolgelerde yasayan 18-35,36-50,51 ve
tizerin yas grubunda, toplam 300 erigkin goniillii (her grupta n=150) dahil edildi. Yiiz yiize goriismelerle uygulanan dlgek,; demografik
ozellikler, demans bilgi diizeyi, AD8 ve Mini-Cog degerlendirmeleri, bakim beklentileri, sigorta deneyimi, sigorta sistemine giiven, demansa
yonelik uzun dénem bakim sigortast farkindaligi, kabulii ve 6deme istekliligini kapsayan ¢ok boyutlu Likert tipi maddelerden olugturuldu.

Olgegin kapsam ve yap: gecerliligi ile i¢ tutarliligi deerlendirildi; gruplar arasi karsilagtirmalarda uygun parametrik ve nonparametrik
testler( Ki-kare Student t testi, Mann—Whitney U, ANOVA) kullanild: (p<0,05).

Bulgular: Gelistirilen 6l¢ek, demansa yonelik uzun donem bakim sigortasi farkindaligi ve kabuliinii aywt etmede basarili psikometrik
ozellikler gosterdi. Yas grubuna gore bakis farklilasirken yiiksek sosyoekonomik grupta farkindalik, kabul ve édeme istekliligi anlaml
diizeyde yiiksek, ailede demans dykiisii veya bakim deneyimi bulunan bireylerde, diisiik sosyoekonomik diizeye ragmen sigorta kabulii belirgin
olarak artnmustir. Egitim diizeyi, demans bilgi diizeyi ve sigorta farkindaligi ile pozitif iliski gosterirken, demans gelisme korkusu sigorta
yaptirma niyetinin bagimsiz belirleyicisi olarak saptandi. Sigorta sistemine duyulan giiven ile 6deme istekliligi arasinda gii¢lii pozitif iliski
bulundu.

S 0 n uQglismamiz, Tiirkiye'de demansa yonelik uzun donem bakim sigortasi farkindaligi ve kabuliinii degerlendiren ilk kapsamli
psikometrik ¢alismalardan biridir. Bulgular, sigorta yaptirmanin yalnizca sosyoekonomik diizeyden degil; egitim, bireysel bakim deneyimi,
risk algisi ve sigorta sistemine duyulan giivenden etkilendigini gostermektedir.

Anahtar Kelimeler: Demans, Yashilik, Uzun siireli sigorta

Development of A Dementia Long-Term Care Insurance Awareness And Acceptance Scale: A Validity, Reliability, and Psychometric
Evaluation Across Different Socioeconomic Groups in Turkiye

ABSTRACT

The aim of this study was to develop a psychometrically sound scale to assess awareness, acceptance, and willingness to pay
for dementia long-term care insurance (LTCI), and to identify the socioeconomic, demographic, and individual factors associated
with these constructs.

Materials and Method: This methodological, cross-sectional study included 300 adults recruited from low- and high-
socioeconomic regions in Tlrkiye. Participants were equally distributed across three age groups (18-35, 36-50, and =51 years)
and two socioeconomic strata. Data were collected through face-to-face interviews. The newly developed multidimensional
Likert-type scale assessed dementia knowledge, cognitive status (AD8 and Mini-Cog), future care expectations, previous
insurance experience, trust in the insurance system, awareness and acceptance of dementia LTCI, and willingness to pay.
Content validity, construct validity, and internal consistency reliability were evaluated. Statistical analyses included descriptive
statistics, chi-square, Student’s t-test, Mann—Whitney U test, and ANOVA, with p < 0.05 considered statistically significant.

Results: The scale demonstrated strong psychometric properties. Participants with higher socioeconomic status showed
significantly greater awareness, higher acceptance, and stronger willingness to pay for dementia LTCI. Individuals with a family
history of dementia or caregiving experience had significantly higher acceptance regardless of socioeconomic status. Higher
educational attainment was associated with greater dementia knowledge and insurance awareness. Fear of developing
dementia independently predicted the intention to purchase LTCI, while trust in the insurance system was strongly associated
with willingness to pay.

Conclusion: This study provides one of the first comprehensive psychometric evaluations of dementia LTCI awareness and
acceptance in Turkiye. Insurance decisions were influenced not only by socioeconomic status but also by education, caregiving
experience, risk perception, and trust in the insurance system.

Keywords: Dementia, Aging, Long-Term Care Insurance
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Girik ve Ama-

Yakam S¢gresi uzadék-a yakam standardéené dejiktiren
gel mektedir. Yak!| anma biyolojik, psi kol oj i k, SO0Ss
farkl el akmadan 4ZAdiahi nzalfllywkno andé&Ek haseé akakl arén art éx
el mektedir. Tedavi ve bakéem masrafl ar éné
biliksel iklev kaylbbée |l gibhi mrhrcalkoijpil lanh agta
a a -ékmaktader. Bu; bireylerin yakl el ék
a ve taleplerin belirl enmelsoj,i ky aokllaérlaékk hda®z
a dojru dl)ve kuywgeranmaps amd lacmwmagrbaz acakt be
e, T¢rk insanénén i htiya-1 aréné ve bekl ent
a
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.l kel er arasénda yer alan Tée¢rkiyeodde
tasé bulunmamaktadér . Bakeé i -in yapeéela
r. b&wgeld origmoda a" Bierkd Y g gl EmeinIik Si
tSelrgrmrQaarsee) g(iltboinng yakl él ekta sajl ek ve
r. Sajl ékBOsiygaokemhany aeeyaxdwrel e&na&r & e(ng
i kmi Kk ¢l kel ere g°re profesyonel bakeém
m entegrasyonu ve Yyakl eyiak nizg ¢¢ | skied cerrtia
Gelikmik ¢l kel erde pofesyonel |l ekmiKk
ol sa dahi g¢é¢-1 ¢ aile bakém ke¢gltereg ya
Il um beklent|S|ni g°®steren -alékma sayéseée ol
r projedir.
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< t ere bakéel déjenda demans prevalanseéendaki
szerindm ekbpo®nemli °] -¢de artterdéeje g°r¢l mekt
bakém si rtasé s¢rdegrelebilir bakeéem nansmanéneén
bu al and [ farkendal skekbi goftai kbab ms ele @ldaemak
gévenilir bir °1-¢m aracé bul unmamakt e

Késaca, bu -al @ékmamézén amacé, demans
istekl il ijini dejerl gndigr emi rpsq9 lk-oanle t
sosyoekonomi k ve bireysel belirl eyici

y°nel ik uz
i Kat-iédmeak g\
i ortaya Kk

Materyal ve Metod:

- Bu metodolojik ve kesitsel -al exmaya, sosyoekon
300 er i k khengrugt® nelb0) dakjl edildi.

- 1835,3650 ve 51 ve czeri ol mak ¢zere 3 grup ¢zer
- ¢tal ékmaya katéelanl ar gelir d¢gzeyi d¢ekek ve y

- Yé¢z yeéeze glréekmel erl e ulylgiuklasmran °yawlkél @jeanolga lkad
ve Min-Cog dejerl endirmeleri, bakém beklentileri,
y°neli k uzun d°nem bakém sigortase farkeéentdeeatl €] €&

tipi maddel erden ol ukturul du.

- ¥l -ejin kapsam ve yapé ge-erl il ifji ile i- tutar
parametrik ve nonparametrik testler {(kdre Student t testii, Mainwhi t ney U, ANOVA)
(p<0,05).

Bul gul ar ve Tartékma:

Geli ktirilen ©°[-ek, demansa y°nelik uzun d°nem bal
psi kometrik °zellikler g°sterdi. Yak grubuna g°°re
kabul e&ei Sdeknl i I iJi anlamlé d¢zeyde ye¢eksek, ail ede
d¢kek sosyoekonomi k d¢egzeye rajmen sigorta kabul ¢ b
d¢zeyl ve sigorta kfkar kge®nsdtaelréijrek einl, e dpamaintsi fg eil liik me
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bajéeémséz belirleyicisi olarak saptandé. Sigorta si
il okki bul undu.
1. Yakl el éja bakécxk
Gengmegzde uzayamklyaklamoniskreast al ékl arl a hayateén |
Demans ve Alzheimer vakalarénén artmasé dikkat - ek
hizmetleri ¢l kemizde sénérk@adénsakKehalyat@@aavegadsgn
sirayet etmekte, yaklée bireylerde yalnéezl ék ve so
Yapéelan -alékmaméz da g°stermiktir K i (Tablo 1) t
ekonomk i mk©nl ar ©°ncel i i0).i °neme sahiptir (%80
Yakam konforunu destekleyecek bakém hizmetlerinin
dekenegl mektedir Ayréeca kikisel bajémsezlIld@jneemiya Kk
g¢e¢vence alteéena aléenmasé ve bakeéem i htiya-1laréna y°nc«
sajl amak adéna °nemsenmektedir
Tablo 1. Yaxkl él éja Bakeéecx
Biliim Sorn No |Olcek Maddesi 18-35 Yas 36-50 Yas 51- iizeri Yag
Evet % Haywr % | Evet % Hayir % | Evet % Havu %
1B1 Ya§l.1h.k giicten diisme,yalnizlik ve saghk sorunlari sebebiyle endise 0.0 040 0% 6% | 0% 50%
vercidir.
B2 Demans, Alzaimer yaglilik déneminin yiksek olasilikli hastaliklart 070 030 0% 40% 0%  20%
arasmdadir.
YB3 |Yashilik diisiik gelir diizeyi sebebiyle endise verici bir dénemdir. 0.50 0.50 40%  60% | 60%  40%
B4 Efi@éﬁkﬁfﬁueml defektlerim gidermede ekonomik mmkanlarm 6nemi 0.0 0.10 0% 0% | 0% 20%
. iiyiiktiir.
Yashiiga balis YB5 |Yashhigmen giivenli korunma gekli devlet destekli hizmetlerdir. 0,30 0,70 40%  60% | 40%  60%
Yaslilik dénemi i¢in yasam konforunu saglayacak bakim hizmetleri
YB6 |devlet destekli 6zel sigorta tiriinleri ile ozel sektor tarafindan 1,00 0,00 80%  20% | 80%  20%
verilmelidir.
YB 7 Yaghlikta yawu&konforunukorumak ve bagimsizlik en nemli 0.0 0.10 0% 0% | oT0% 30%
mutluluk kaynagidir.
YB S Ya@l%h.k. diliuemulde aile ve ¢ocuklarm destei en 6nemli 070 030 30% 0% | T0%  30%
zenginliktir.
¢al ékmamézdaki b,djaulkd rea slhylo@lkdagxjdaanldéak g d& mleamm én -y n
eri ki mi, bakém destek hizmetlerini, ekonomi k g¢ven
Yakl el eja bakék yaka g°re dejikebildiji gibi 4elir
Tabl o 2. YakizZl¥vira BAKLK s@&l iGel i r Ker el éml é
Bolim Sorn No |Olcek Maddesi 18-35 yasg
Diisiik Gelir Yiiksek Gelir
Evet %  Hayir % Evet % Haywr %
YB1 |Yashlik gigten digme,valnizlik ve saglik sorunlar1 sebebiyle endise vercidir. 0,60 0,40 0,60 0,40
YB2 |Demans, Alzaimer yaglilik doneminin yiiksek olasilikli hastaliklari 0,74 0,26 0,62 0,38
YB3 | Yaghlik disik gelir diizeyi sebebivle endise verici bir donemdir. 0,40 0,60 0,60 0,40
vB4 Yaglilik donemi defektlerini gidermede ekonomik imkanlarin onemi
Yashiiga baks byiktor. 0,80 0,20 0,99 0,01
YBS5 |Yasghligmen guvenli korunma gekli devlet destekli hizmetlerdir. 0,42 0,58 0,20 0,80
— Yaglilik donemi igin yasam konforunu saglayacak bakim hizmetleri devlet
destekli 6zel sigorta tirinleri ile 6zel sektér tarafindan verilmelidir. 0,30 0,20 0,98 0,02
YB7 Yaglilikta yagam konforunu korumak ve bagimsizlik en onemli mutluluk
kaynagidir. 0,30 0,20 0,98 0,02
YB8 |Yasghlik doneminde aile ve gocuklarin destegi en 6nemli zenginliktir. 0,84 0,16 0,72 0,28
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Tabl o 3. Ya-bl0oe lYajka DRBiavdkks@ekb iGe |l i r Ker él & ml
Boliim Soru No |Olcek Maddesi 36-50 yas
Diigiik Gelir Yiiksek Gelir
Evet % Haywr % Evet % Hayir %
YB1 |Yashilik gigten digme yalmzlik ve saglik sorunlar: sebebiyle endise vercidir.
’ - 0,40 0,60 0,40 0,60
vg2 |Demans, Alzaimer yaglilik doneminin yiiksek olasilikli hastaliklar
~ |arasindadir. 0,60 0,40 0,40 0,60
YB3 |Yaghihk disik gelir diizeyi sebebiyle endise verici bir dénemdir. 0,40 0,60 0,39 0,61
Yashhda bakag VB4 Yaghilik donemi defektlerini gidermede ekonomik imkanlarm onemi
biyiktur. 0.97 0,03 0,80 0,20
YBS |Yaslibfnen givenli korunma sekli devlet destekli hizmetlerdir. 0,40 0,60 0,18 0,82
VB 6 Yaslhilik dénemi igin yasam konforunu saglayacak bakim hizmetleri devlet
destekli 6zel sigorta urtnleri ile 6zel sektdr tarafindan verilmelidir. 0,78 0,22 0,80 0,20
B 7 Yaglilikta yasam konforunu korumak ve bagimsizlik en énemli mutluluk
kaynagidir. 0,96 0,04 0,81 0,19
¥B & | Yaghlik déneminde aile ve cocuklarin destegi en dnemli zenginliktir. 0,40 0,60 0,20 0,80
Tabl o 4. Yakl|l él éJ a Bake¥X¢,lbdekeGeglzier i K&rakl e m
Biiliim Sorn No |Olcek Maddesi 51- Uzeri yas
Diisiik Gelir Yiiksek Gelir
Evet % Hayir % Evet % Hayr %
YB 1 |Yashhk giigten disme, yalmzlik ve saglik sorunlar1 sebebiyle endise vercidir.
y ’ 0,18 0,82 0,80 0,20
g |Demans, Alzaimer yaglilik doneminin vitksek olasilikls hastaliklar
 |arasindadir. 0,80 0,20 0,96 0,04
YB3 |Yaghilik digtk gelir dizeyi sebebivle endise veriei bir donemdir. 0,40 0,60 0,80 0,20
Vaghhga balg YE4 Yaslilik donemi defektlerini gidermede ekonomik imkanlarmn &nemi
bityiktir. 0,60 0,40 0,98 0,02
YB3 |Yaghhifmmen givenli korunma sekli devlet destekli hizmetlerdir. 0,80 0,20 0,10 0,90
YB 6 Yaglilik donemi igin yagam konforunu saglayacak balim hizmetleri devlet
destekli 6zel sigorta irimleri ile dzel sektor tarafindan verilmelidir. 0,82 0,18 0,92 0,08
YB7 Yaglilikta vagam konforunu korumak ve bagimsizlik en énemli mutluluk
kaynagidir. 0,60 0,40 0,98 0,02
YB$ |Yaghlik déneminde aile ve gocuklarin destefi en énemli zenginliktir. 0,97 0,03 047 0,53
Y¢ksek gedai,r °gzreulblunkl e 51 yak ve ¢zer.i bireyl er de
i mk©nl arén sajlanmasé (YB4: %9 8 ) , ©czel sigorta d
bajémséezl éjén korunmaseénén °nemloil doulkdu] w ¢(kYsB7k:t %9 8
Buna karkél ék, d¢e¢kek gelir grubundaki sonu-1ar, °
yakl el éején en °neml.i gésvencesi ol duju (YB8: %97) v
ol dugas@&@ldaha belirgin olup, yaxl éleéeja ilikkin bek
farkl el aktéjéenée g°stermektedir
2. Demans Bil gi D¢zeyi

negm¢gzde yaklanmayl a beraber artan hast ad étkd rlr a daé
r¢l mBkbemdams zamana yayél mék bir kxekilde adém ad
ttérarak bireyin °l ¢m¢gne kadar et ki sini s¢rder me

A K abmal diak,s e | geaktaméryakanmam

AKkamandht ar k a
| e

bé tanedékl arén i simlerini hat ér |
i li ksel ger. i el

G

g

a

Demansén 7 akamasé bul eunmaktadér

1

2 ,

b er gleré¢ngegr

3 Akamhdhi f biliwsgdla gericlcede demkaears ol arak da bi
[

-°zmede sorunlar yakaneér

4 AK aommatdaa ,der ecede Dbili ksel gerileme (orta derece
i ht dawda@ée bel i rgin hale gelir. Zaman ve yer konusund
5. Akaomatdaa ,der ecede ki ddet]l i biliksel geril eme (di
aktivitelerinde yardéma i htiya- duyar hale gelir

6. AKkankaiddad el il |l i ks el gerileme (diajfedéeradexXlatgei md2Z o4
giyinmek ve tuval eti kull anmak da dahil ol mak ¢zer
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7. Axk-aola; ki ddet |l i bi |l i kasnesl od earrialke ndea (bsidn neiwr)e ddenne n
bakém konusunda tamamen Hakamarbwdubaj] émlé hale g
Demansén farklé -exkitlerdi bul unmakta olup (Tabl o E
alzaimer ap é anl amda kud).l anél abil mektedir
Tabl o 5. Demans ¢Cexkitleri ve yaygeéenl ¢
Parkinson’s dementia
Frontotemporal l Other
dementia
Dementia with \ /
Lewy bodies T~
Alzheimer’s
Mixed dementia / tisaane
Vascular _—~7 |
dementia A
Demans ve -exkitlerinary@meltiobl Umunek dvakaal ai débki ko
bu konuya y°nelik farkendal ék incelenmiktir (Tabl o
Tabl o 6. Demans Bil gi D¢zeyi
Biliim Soru No |Olgek Maddesi 18-35 Yas 36-50 Yas 51- iizeri Yas
Evet % Havir % | Evet % Hayr % | Evet % Hayr %
DBD 1 |Demans halk dilinde bunama yaglanmanm normal bir pargasidur. 0.40 0,60 0.45 0,55 0,58 0,42
DBD 2 |Demans ve alzaimer ayni anlama gelir. 0.30 0,70 0,28 0,72 0,56 0,44
DBD 3 |Demans uzun siireli profesyonel bakim gerektiren bir hastaliktir. 0,70 0,30 0,76 0,24 0,60 0,40
| DBD 4 |Demauns aileler iizerinde ciddi ekonomik yiik olusturabilir. 0.90 0,10 0,90 0,10 0,70 0,30
gﬁlznca}ﬂs Bilgi DBD 5 |Demans erken teshis edilse de diizelmeyecek bir hastaliktir. 0.40 0.60 0,40 0,60 0,60 0.40
DBD 6 Del..ualu.lls laile iginde takip ile idare edilebilecek bir yasshlik 0.60 0.40 0.62 038 0.70 0.30
belirtisidir.
DBD 7 |Demans yaygin bir halk saghigi sorunudur. 0.70 0.30 0,75 025 0,79 0,21
DBD § (.)belmlte, fiziksel hareketsizlik kotii beslenme, igitme kaybi demans 0.40 0,60 041 0.59 047 0.53
riskini arttinr.
Demans yaklanmanén nor mal bir ypataasaddri k¢ BBhle)l i
g ° Imektedir. 183 5 yak grubunda " Evet “500ryaanké g%4ulb uinkdean ,%4lbu e
grubunda ise %58'e y¢ksel mektedir. Kl er i yak gr ubi
s¢reci olarak kodl amaktadeér

Demans ve Alzhene r ayné anlama gelir ( DBDON -2 ) ( %3e0k)l i el et
grupl arénda d¢ke¢egk ve birbirine yakéen seyreder ken;
grubu, bu iki kavram arastadéaki farkeée ayért et mekt

Demans erken tekhis edilse de d¢zel mepecelk birt ahgs
%40 oranénda "Evet" cevabé vererek erken texkhisin
.St ¢ grupta bdugeatw@ihsarul ekwimakt adér

e

Hastaléjéen getirdiiji yekeml ¢l ¢kl r ve bakeéem sg¢ire-|
grubunun (36 0 ) farkeéendal éjDeemames u&kmakstegardeélri. profesyon
hast aifadegineery ¢ k sek katéel éme %76 ile aktif -BAkgmKkvegrr

g°stermdxtyak @Bubunda bu oran %70 iken, 51 yak v
ekonomi k anl amda yaratteje gyik ddB-D @4%9 K)o nwe umrdtaa
en ¢st seviyedeyken; 51 yak ve g¢zeri grupta %70' e
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Demans aile i-inde takip ile idare etladedi heceglak
profesyonel bakémayeanmaevai hastal eépakbméi 61 et me e]
"Evet " -305 aynaék 1g8r u b5uOn dgar u%6uOn,d a3 6%6 2 i ken, 51 yak ve ¢
Demansén topl umsal bir sorun ol duj u(l88l5g&ga& Yy a50Ina %Y
yak i -in %75; 51+ yak i-in %79). Yak gruplareée ara
¢tal ékmamézda g°r ¢l megkt ¢r ki, dejiktirilebilir y a K
gruplad a g°rece d¢gkegk kalsa da, yak ilerledik-e hafif
Sonu- e@deadlemkeriiey ak deji kKkeninin demans bil gi d¢zeyi

ol dujourtiaya koymaktadeéer

Gen- ve O¢¥f5t0a Yoadwd g msBnsén klinik bir hastal ék ol dujt
ve profesyonel bakém gerektirdijinin daha fazla fa
yéeksektir

KI er i Yak (5Hdemdasp gy akud-aénmealnnéaz ve nor mal bir pa
-%z¢l ebil ecek bir durum ol ar ak al gel ama vV e tane
mesafeli/ karamsar yakl akma ejdémamn ndfeari kd red & [ad & K ayjai
kavram kargakal arénén gideril mesi i-in bir ihtiya-

¢al ékmamézda demans bilgi d¢zeyi bireylerin gelir
Tabl o 7. De ma n s3 5B iVYlagki Dy xkzckkg eGeell el i r Kér el ém

Bolim Soru No |Olcek Maddesi 18-35 vas

Diisiik Gelir Yiiksek Gelir
Evet % Haywr % Evet % Hayir %
DBD 1 |Demans halk dilinde bunama yaglanmanin normal bir parcasidir. 0.40 0.60 0.40 0.60
DBD 2 |Demans ve alzaimer aym1 anlama gelir. 0,28 0,72 0.40 0.60
DBD 3 |Demans uzun siireli profesyonel bakim gerektiren bir hastaliktar. 0.80 0.20 0.60 0.40
Demans Bilgi | DBD 4 |Demans aileler iizerinde ciddi ekonomik yiik olusturabilir. 0.80 0,20 0,98 0,02
Diiizeyi DBD 5 |Demans etken teshis edilse de diizelmeyecek bir hastaliktir. 0.40 0,60 0.36 0,64
DBD 6 |Demans aile i¢inde takip ile idare edilebilecek bir yasslilik belirtisidir. 0.82 0,18 0.40 0.60
DBD 7 |Demans yaygin bir halk saghg: sorunudur. 0,18 0.82 0,92 0.08
DED 8 C_)b:?zite. fiziksel hareketsizlik kotii beslenme, isitme kayb1 demans 0.80 020 0.46 0.54
riskini arttirir.

Tabl o 8. Demans5@i Y akK Mgz ks ieCke8183 el i r Kéer él em
Bolum Soru No |Olcek Maddesi 36-50 yas
Diisiik Gelir Yiiksek Gelir
Evet % Hayw % Evet % Haywr %
DBD 1 |Demans halk dilinde bunama yaslanmanin normal bir parcasidar. 0,20 0.80 0,70 0,30
DBD 2 |Demans ve alzaimer ayn: anlama gelir. 0,40 0.60 0.42 0.58
DBD 3 |Demans uzun siireli profesyonel bakim gerektiren bir hastaliktar. 0,46 0.54 0,19 0.81
Demans Bilgi | DBD 4 |Demans aileler iizerinde ciddi ekonomik yiik olusturabilir. 0.94 0.06 0.86 0,14
Diizeyi DBD 5 |Demans erken teshis edilse de diizelmeyecek bir hastaliktir. 0,42 0.58 0.20 0.80
DBD 6 |Demans aile icinde takip ile idare edilebilecek bir yasslilik belirtisidir.
0,80 0.20 0,80 0.20
DBD 7 |Demans yaygin bir halk saglig sorunudur. 0,80 0.20 0.79 0.21
DED 8 Oberzite, fiziksel hareketsizlik kotii beslenme, igitme kayb1 demans
riskini arttirir. 0.46 0.54 0,20 0.80
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Tabl o 9. Demans Bil gi D¢zeaVYiekS5tekveE&elbiter KevYakeé

Boliim Sorn No |Olcek Maddesi 51- Uzeri yas
Diisiik Gelir Yiiksek Gelir
Evet % Haywr % Evet % Hayw %
DBD 1 |Demans halk dilinde bunama yaglanmanin normal bir parcasidur. 0.19 0.81 0.42 0,58
DBD 2 |Demans ve alzaimer ayn1 anlama gelir. 0.40 0,60 0.43 0,57
DBD 3 |Demans uzun siireli profesyonel bakim gerektiren bir hastaliktar. 0.42 0,58 0.86 0,14
Demans Bilgi | DBD 4 |Demans aileler iizerinde ciddi ekonomik yik olugturabilir. 0.41 0,59 0.80 0,20
Dilizeyi DBD 5 |Demans erken teshis edilse de diizelmeyecek bir hastaliktr. 0.77 0,23 0.40 0,60

DBD 6 |Demans aile icinde takip ile idare edilebilecek bir yasslilik belirtisidir.
0.43 0,57 0.84 0,16

DBD 7 |Demans yaygin bir halk saglig1 sorunudur. 0.41 0,59 0.82 0,18
DED 8 Obezite, fiziksel hareketsizlik kot beslenme, isitme kaybi demans
riskini arttirar. 0.60 0,40 0.88 0.12
51 yak ve ¢zeri yée¢ksalkzugelsigm egi ulpumda,syodoeaman bark ém
(DBD3: %86), ciddi ekonomik y¢k olukturabilecefji (

yakam tarzé fakt°rlerinin demans ri gkinidi geremgdaijpé
daha ye¢ksektir

Buna kaix5Sl gk d8ke¢k gelir grubunda demansén prof
ekonomi k y¢k olukturduju (DBDA4: %80) y°n¢gndeki f a
normalbi r par-asé ol madéejé ve klinik ©°zelliklerine i/l
farkl el ekl ar bulunmaktadér

3. Demans Ri sk Al gése
Tabl o 10. Demans Ri sk Al geéese
Baéliim Soru No |Olcek Maddesi 18-35 Yas 36-50 Yas 51- iizeri Yas
Evet % Havir % | Evet % Havir %| Evet % Haynr %
DRA 1 |ileride demans gelistirme riskim oldugunu distiniiyorum. 0,51 0.49 0.40 0,60 0,55 0,45
b Risk DRA 2 |Aile éykiim nedeniyle demans agisindan risk tagiyorum. 0,30 0,70 0,40 0,60 0,58 0,42
Afnllsalns 1 DRA 3 |Saghkli yagsam tarzi demans riskini azaltabilir. 0,70 0,30 0,40 0,60 0,72 0,28
g DRA 4 |Yaslandikga demans riskimin artacagin diistinityorum. 0,79 0,21 0,90 0,10 0,80 0,20
DRA 5 |Demans herkesin bagina gelebilecek bir hastaliktr. 0,70 0,30 0,52 0.48 0,60 0,40
DRA 6 |Gelecekte bakim ihtiyacim olabilecegini diigiiniiyorum. 0,70 0,30 0,80 0,20 0,69 0,31
Genel Ri sl&3 HA | yga&k éggreunb-u nkdaat € | édnacné | faa z€lna syéa r (E%51In) i | er
riski takédejéene (DRA 1) ve %70 bu hastal éjén he
yakam tarzénén demans riskini azaltabil ec.ejAinlee (°DyRK
bajé (DRA 2: %30) d¢kegk go°r ¢l mesine rajmen, %70" |1
ol abilecejini °ng°rmektedir
3650 yak ygklubudéek-a demans ri skinin artacajéna y°
ul akmadeéer . Buna paral el ol arak gelecekte bakém iht
gruptadeér. Sajl éekl e yakam tarzénén riski azaltabil
(DRA 5: %52) diJj era yeank dgerkuipkl asreévni ay ekdéeydai sr
51 ve ¢(demangaxel i ktirme endi kesi (DRA 1: %55) ve
en y¢ksek bu gruptadér. Yaken ilerlemesiyle birlik
bir risk faktPor¢gne doPngkmegkt ¢r . Sajl éekl e yakam tar z
d¢zeydedir. Ancak gel ecekteki bakém i htiyacé bekl e
Tablogenelinded o] r us al odineea)piarni s(kn wealvgéus d ur . 51 yak ve ¢zer
ve geneti k aktara@amjnedani y hissdinkekedid @8nddmy ak gr ubu i s
°nlenebilirlijine (sajléklée yakam yaat a@mat kiesiglel!l €
bakéem/ baj éml &l ékko nyusskugnnal ag, 1e¢nk lyeirkis ek kaygéeyé ©°ne - éKke
¢al exmamézda Demans Ri sk Al géséna bireylerin yakl
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Tabl o 11. Demdiya KRiI Dl Kigvikegk&seéki 1&Be | i r Kér el én
18-35 yas
Bolim Soru No | Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Haywr % Evet % Haywr %
DRA 1 |fleride demans gelistirme riskim oldugunu diistiniiyorum. 0.60 0.40 0.42 0.58
DRA 2 |Aile dykiim nedeniyle demans agisindan risk tagiyorum. 0.31 0,69 0.43 0,57
Demans Risk DRA 3 |Saglhkl yagam tarzi demans riskini azaltabilir. 0,80 0,20 0.86 0,14
Algist DRA 4 |Yaslandikca demans riskimin artacagin diisiiniiyorum. 0,60 0,40 0.80 0,20
DRA 5 |Demans herkesin basina gelebilecek bir hastaliktr. 0.82 0.18 0.40 0,60
DRA 6 |Gelecekte bakim jhtiyacim olabilecegini diisiiniiyorum. 0,60 0,40 0.84 0.16
Tabl o 12. De mabr0s Riaskk AMAMYxdske IGe@Gelri r Kéer el én
36-50 yas
Boliim Soru No |Olcek Maddesi Disiik Gelir Yiiksek Gelir
Evet % Haywr % Evet % Haywr %
DRA 1 |ileride demans gelistirme riskim oldugunu diisiniiyorum. 0,20 0,80 0,60 0,40
DRA 2 |Aile 6ykiim nedeniyle demans acisindan risk tagiyorum. 0,40 0,60 0,40 0,60
Demans Risk DRA 3 (Saglkl yasam tarzi demans riskini azaltabilir. 0,40 0,60 0,42 0,58
Algis DRA 4 |Yaslandikca demans riskimin artacagin diisiiniiyorum. 0,82 0,18 0,80 0,20
DRA 5 |Demans herkesin bagina gelebilecek bir hastaliktar. 0,60 0,40 0,40 0,60
DRA 6 |Gelecekte bakim ihtiyacim olabilecegini diigiiniiyorum. 0,92 0,08 0,60 0,40
Tabl o 13. Demans Risk Algéd¥egkS5ékveelbizer Ké¥ake
51- Uzeri yas
Bolim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Haywr % Evet % Haywr %
DRA 1 |lleride demans gelistirme riskim oldugunu dilstiniiyorum. 0.80 0.20 0,60 0,40
DRA 2 |Aile dykiim nedeniyle demans agisindan risk tagiyorum. 0.41 0.59 0,62 0,38
Demans Risk DRA 3 |Saglikli yagam tarzi demans riskini azaltabilir. 0.60 0.40 0,81 0,19
Algist DRA 4 |Yaslandikca demans riskimin artacagim diistiniiyorum. 0,60 0.40 0,97 0.03
DRA 5 |Demans herkesin bagina gelebilecek bir hastaliktr. 0.82 0.18 0,20 0.80
DRA 6 |Gelecekte bakun ihtiyacim olabilecegini diigiiniiyorum. 0.40 0,60 0,96 0.04
¢al exmamézari gRral demanbem yak hem de gelir d¢gzeyil
gel ir grubunda, yaklanmayl a birlikte demans risk:
duyul abil eceji ( DRAG6: %96) gb6lryp)] ebungr kpt géEemceje
g¢-1 ¢ algel amaktadeéer
Buna kai3kélyéakk, dig& ¢k gelir grubunda demansén herke:
%8 2) ve sajléekl é& yakamén riski anakent 26Bb 0|1 yax] id ¢ KRR
grubunda gel ecekte bakéem ihtiyacé duyabilecejini d
bakém gereksinimine ilikkin farkéendaleéején artteéejeén
4. Demans Korkusu
Tablo 14. Demans Korkusu
Biliim Soru No |Olcek Maddesi 18-35 Yas 36-50 Yas 51- iizeri Yas
Evet % Hayn % | Evet % Havir % | Evet % Hayir %
DK 1 |Demans olmaktan endise duyuyorum. 0.50 0,50 40% 60% 45% 55%
DK 2 |[Yakmlarmmmn demans olmasi halinde bakim stireci beni korkutuyor. 0.70 0.30 50% 50% 80% 20%
DK 3 [Baskalarina bagimh kalmak beni korkutuyor. 0.70 0.30 30% 70% 70% 30%
Demans Korkusu DK 4 Demans ve benzeri durumlara ait bakim masraflarm kargilayamamaktan 0.80 020 80% 20% 0% 20%
korkuyorum.
DK 5 |Yaghhk dénemim i¢in maddi giivenceye ihtiyag duydugumu digtintiyorum. | 0.60 0.40 50% 50% 70% 30%
DK 6 De.man_s olu%am halinde bakimevinde/evde bakinda kétii muamele gérme 0.96 0.04 97% 10 96% 1%
ihtimali beni korkutuyor.
¢al exmaméza g°re demans korkusu yak gruplaré arase
demans ol masé halinde bakém s¢recinden kor kma ( %800
maddi géevence i hsteky ac &z e(y%d7e0 ) g Cerng | ymgg k bu durum il
endi kesinin arttéjéné g°stermektedir
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Buna kai3khée lyéakk, gr8ubunda demansén bakéem maliyetl eri
birlikte, Ki ki sel adeamankt glbnda %éatkd i;kredsddi u nddaah i@ s e de
bakkal aréna bajémlée kal ma korkusunun (%30) dijer vy
Té¢ém yak gruplarénda bakéem ortaménda kot ¢ 194 a nodlnea s
di kkat -ekici bir ortak bul gudur
Demans Kor kusuna verilen cevapl are gelir d¢gzey
grupl aréna g°re akajéedaki gi bidir
Tablo 15. Demans Korkusu 18 5 Y ak DYkk ke lce®&Iriel é ml é
18-35 vas
Boliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Haywr % Evet % Haywr %
DK 1 |Demans olmaktan endige duyuyorum. 0,60 0,40 0,40 0,60
DK 2 |Yakmlarimin demans olmas: halinde bakun siireci beni korkutuyor. 0.77 0,23 0,60 0,40
DK 3 |Bagkalarina bagimh kalmak beni korkutuyor. 0.80 0.20 0.70 0.30
Demans ve benzeri durumlara ait bakim masraflarini
DK 4 0.82 0.18 0.86 0.14
Demans korkusu karsilayamamaktan korkuyorum.
DK S YaslllLk dénemim icin maddi giivenceye ihtiyag duydugumu 0.97 0.03 0.30 0.70
diigliniiyorum.
DK 6 ch.eman.s (?Imafn ha.lmde bakimevinde/evde balkimda kétii muamele 0.97 0.03 0.80 020
gdrme ihtimali beni korkutuyor.
Tablo 16. Demans Korkusu 36 0 Y aKk DYk kelGeGelrir Kér él éml
36-50 yas
Bolim Soru No |Olcele Maddesi Disiik Gelir Yiiksek Gelir
Evet % Hayir % Evet % Haywr %
DK 1 |Demans olmaktan endige duyuyorum. 0,40 0,60 0,40 0,60
DK 2 |Yakmlarimin demans olmasi halinde bakum siireci beni korkutuyor. 0.57 0.43 0.60 0.40
DK 3 |Bagkalarina bagimh kalmak beni korkutuyor. 0,40 0,60 0,70 0,30
DK 4 Demans ve benzeri durumlara ait bakim masraflarini 0.82 0.18 0.86 0.14
Demans korkusu karsilayamamalktan korkuyorum.
DK 5 Yasllll.k dénemim icin maddi glivenceye ihtiyac duydugumu 0.78 0.22 0.42 0.58
diistintiyorum.
DK 6 Deman.s c?lma.m ha.lmde bakimevinde/evde bakinda k&tli muamele 0.97 0.03 0.98 0.02
gorme ihtimali beni korkutuyor.
Tablo 17. Demans Kor kusuiY ®bhkls evke Geleirri Kéarké | &
51- Uzeri yag
Boliim Soru No |Olgek Maddesi Disiik Gelir Yiiksek Gelir
Evet % Hayir % Evet % Hayir %
DK 1 |Demans olmaktan endige duyuyorum. 0,22 0,78 0,60 0,40
DK 2 |Yakinlarimin demans olmasi halinde bakim siireci beni korkutuyor. 0,40 0.60 0,79 0.21
DK 3 |Bagkalarina bagimh kalmak beni korkutuyor. 0,59 0.41 0,80 0,20
Demans ve benzeri durumlara ait bakim masraflarini
- ) 5
Demans korkusu DK 4 karsilayamamaktan korlaryorum. 0.60 040 0.88 0.12
DK 5 Yasllllk dénemim icin maddi giivenceye ihtivac duydugumu 0.78 0.22 0.78 0.22
diisliniiyorum.
DK 6 D.:-eman.s (?lma.m hﬂ.lmde bakimevinde/evde bakimda k&tii muamele 0.60 0.40 0.98 0.02
gdrme ihtimali beni korkutuyor.

¢tal eékmamézda, yak gruplare arasédrad&E& mdemmangatileir k k
muamel e g°rme endi kKesi (DK6) maddel erinde t¢m yack
gel ir grubunda bu kaygénén daha bé3brgiar grdbjund:
d°nemindegmaddceye ihtiya- duyma korkusu (DK5) dgt
grubundaki yé¢ksek gelir bireylerinde belirgin keki
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Genel ol arak bulgular, yak ilerledik-eéedémamséneéeha
bu kaygénén gelir d¢gzeyine g°re farkl élakabildijin

5. Uzun D°nem Bakéem Beklenti si

Kstat i sverileineglhurreu mu2 0(2T3; Kyke)l enda y¢zde 10, 6 i
ne, 203006da vy {&.deu 1 3b,aSkbééema- éikhatciaykat-eé rduyan ki tl en
mektedir. Gel Kmi K ¢l kel ere bhalmeltdajl emdla&]@y ali
m sigortaseé ekl inde g¢ndeme getirildiji akabi

ﬁ
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kad dé K . Uzun d°neml: Bakém Sigor
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, D¢ ny7a BSarje yélke r¥irng ¢y
eya biliksel i kKl ev ka
memel er i durumunda i |

eml i bakém sigortaseé
k , engel l il ik v
z ol arak s¢grdere
svence alténa alan bir sigorta siste
yonel kng m& g ht eod iami ekno rwgrkasyeek vdegyzae y e
dest ek e k al
sunul d k

itesini artérmayé ama-1 a
[ bir bakém s¢grecidir.

Bu kapsamda uzun d°nemli tophkea&am 4<iegned tl asebjaké&wmdehilz
mer kezl er i, yar démcé yakam merkezleri, kur ums al k
hi zmetl erin mal.i yékéeneg karkél ayarak hem bakdam ger
korumayeé hedefl emektedir.
ne

¢tal ékmamézda uzun d?©° ml i bakém bekl enti si anal i z

Tabl o 18. Uzun D°nem Bakém Bekl enti

Biliim Soru No |Olcek Maddesi 18-35 Yas 36-50 Yas 51- iizeri Yas

Evet % Havyir % | Evet % Hayr % | Evet % Havir %
) UDBB 1 Il?r%.de"profesyouel bakim hizmetine ihtiya¢ duyabilecegimi 030 070 $0% 50% 50% 50%
'Uzun dénem bakim duguniyorum.

Dbeklentisi UDBB 2 |Bakim hizmetlerinin devlet tarafindan desteklenmesi gerekir. 0.70 0.30 60% 40% 80% 20%

UDBB 3 |Ailem yerine profesyonel bakim hizmeti almayi tercih ederim. 0.30 0.70 20% 80% 70% 30%

UDBB 4 |Bakim hizmetlerinin maliyeti énceden planlanmahdir. 0.90 0.10 90% 10% 90% 10%
Tabl o bulgul ar e, uzun d°nem bakém beklentisinin vy
Kl eride profesyonel bakém hizmetinl&3bhyayxagrdbyaldi
36iI50 ve 51 y a K czeri gruplarda %50'ye y¢ksel mekt

gereksinimine y°netgke¢e¢gnidgkmekgéedenén artteéejéne

n
Bakém hizmetlerinin devlet wd&rgkgndam deaxt ek luepn naer s
beni msenmekl e birlikte, bu destek idREkyaentgrsubipmckad a
yak grubundak%6é yerebl grupta %80 ol arak belirl enm
daha fazla ihtiya- duyduju g°r¢l mektedir.

Aile yerine profesyonel begkdm nhiinzdnee tyia ka lgmauypd atreér cair!
bulunmaka d & r . Bu tercihi iBenyameegeonbma0hdwma @B@ArneBBMBda %2
ve ¢zeri grupta %70'e y¢ksel mektedir. Bulgular, yal
kabul ¢n °neml °| tegirde arttéejéné g°ster mek

Bakém hizmetlerinin maliyetigfniRoncesdent gimaghanma:
uzl akénen sajlandejeée ifadel é3xdeynawigni diita dBaurRoYEP tr I3
%90 ve 51 yak Vve p¢zegraik dgrauktea gHxEtolek si zin ekonor
koymaktadér .

Genel ol ar ak bul gul ar , y aKk il erl edi k-e bireylerir
hizmet!l erini tercih et me v esteonekiediret dest efj i bekl ent
Buna kar kén, bakéem maliyetlerinin °nceden planl anm
-ékméx, uzun d°nem bakémén finansal s¢rder el ebi i
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ortayatuoymBu sonu-Ilar, uzun d°nem bakém politikal:
al eénmasé gerektijine ikaret etmektedir
¢al ékmamézda uzun d°neml. bakéem beklentisi yak gru
(Tablo 19,20,21).
Tabl o 19. Uzun D°n&8m Balkeé bD,:Rgk séemkt iGeil i1r8 Kéer el
18-35 yas
Biliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Havir % Evet % Havir %
UDBB 1 Il?rl::le:profesyonel balkim hizmetine ihtivac duyabilecegimi 0.20 0.80 0.40 0,60
diisiiniivorum.
Uzun ddnem UDBB 2 (Bakim hizmetlerinin devlet tarafindan desteklenmesi gerekir. | 0,80 0,20 0,60 0,40
bakim beklentisi UDBB 3 Aller.n yerine profesyonel bakim hizmeti almayi tercih 0.20 0.80 033 0.67
ederim.
UDBB 4 |Bakim hizmetlerinin maliyeti dnceden planlanmalidir. 0.80 0,20 0,87 0,13
Tabl o 20. Uzun D°né&l BFakém BEHM sdaedl iiGe | i3r6 Ker el eml é
36-50 yas
Biliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Hayir % Evet % Havir %
UDBB 1 Il?rl.t.:le:profesyonel bakim hizmetine ihtiyac duyabilecegimi 0.40 0,60 0,60 0.40
diigtinfiyorum.
Uzun dénem UDBB 2 |Bakum hizmetlerinin devlet tarafindan desteklenmesi gerekir. | 0,62 0,38 0,60 0,40
bakim beklentisi i . ] . . »
UDBB 3 Aler.n yerine profesyonel bakim hizmeti almay1 tercih 0.16 0.84 062 038
ederim.
UDEB 4 |Bakim hizmetlerinin maliyeti dnceden planlanmalidir. 0,92 0,08 091 0,09
Tabl o 21. Uzun D°nem Bakém Bekl enti si 51 ve
D¢ kKeé k T@eglkisrek Gelir Kéréel eml é
51- Uzeri yas
Biliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Havir % Evet % Havir %
UDBB 1 Ilzfrl.(.:le“profesyonel balim hizmetine ihtiyac duyabilecegimi 0.15 0.85 0.80 0.20
diigtiniiyorum.
Uzun donem UDBB 2 |Bakim hizmetlerinin devlet tarafindan desteklenmesi gerekir. 0,80 0,20 0,83 017
bakim beklentisi . . ] . . »
UDBB 3 Aller.n yerine profesyonel bakim hizmeti almay: tercih 0.68 032 0.89 0.11
ederim.
UDBB 4 |Bakim hizmetlerinin maliyeti nceden planlanmalidar. 0,93 0,07 0,97 0,03
Genel ol arak bul gul ar, yakeén il erl emesi ve gelir
y°neli k farkéendal ek vaekadkRrul gresareft éjberkd eqit uph antk @am
daha g¢-1 ¢ ol dujunu g°stermektedir
Ayr éca, bakém maliyetlerinin °nceden planlanmasén
y°neli k toplumsal farkéndal éjén yak ve gel iardéd¢.zey
Bu sonu-1ar, uzun d°nem bakém politilile&lomroédn&n fae lkil
duyarl & yakl akémlarén beni msenmesi gerektijini g°s
6. Sigorta Sistemine G¢gven
Sigorta sosyoekonomi k kayépl ar é °nl eyen bir day a
toplanmaséna aracéel ék eder ken, sosyal gevenlijin oy
hal en gelikmesini da¢rwyegr arld makk tadrelrer &Krhdasgm-1 ar he
karkéleklé& ©°zveri ile aile i-inde karkélanéeyor ol s
bakl améexkt ér Gelinen nokt a8 air egyelleirkimm kd e;slekke | &Ir @ea jo
profesyonell exkerek °zel sigorta sekt°r¢ne dojru ka
el e alénmekter (Tablo 22)
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Tabl o 22. Sigorta Sistemine Gg¢gven
Biliim Soru No |Olcek Maddesi 18-35 Yas 36-50 Yas 51- iizeri Yas
Evet % Haymr % | Evet % Hayir % | Evet % Havr %
Sizorta SG 1 |Ozel sigorta sirketlerine gitveniyorum. 0,30 0,70 0,30 0,70 0.40 0.60
Siiicm'me SG 2 |Uzun donem bakim sigortasinn givenilir olacagum diistintiyorum. 0,50 0,50 0,50 0,50 0,50 0,50
Gitven SG 3 |Devlet denetiminde yiiriitiilen sigorta sistemlerine daha fazla givenirim. 0,50 0,50 0,20 0.80 0.70 0.30
SG 4 |Sigorta sirketleri verdikleri sozleri yerine getirir. 0,60 0,40 0,80 0,20 0,60 0,40
SG 5 |Devlet tarafindan verilen sosyal giivence yeterli olacaktir 0,30 0,70 0.40 0.60 0.54 0.46
¢al eknsaingeozr,t a sestemyar gegupl ar &naangcarke dfcavreknlieénl atkitng
y°nde artmadeéejéné g°stermektedir
1835 yak grubunda °zel sigorta Kirketlerine gg¢ven
géevencenin yetelrdriéenoloarcaarfé ndha i %30 ainl e sénér | édeér
s°zleri yerine getirecejine ilikkin g¢venin (%60)
kur umsal i Kl eyi ke y°nel i ksigs®treentien eo |yunmleul iakn ctaekmkgi ennl ei
g°stermektedir
36150 y aKk grubunda °zel sigorta idévletk denetimendeki nsigiortag ¢, v e
sisteml etROei egven d¢i¢kek degzeye geritlemekhi adt aahBuy |
getirecejine y°nelik g¢venin %80'e yiksel mesi, bu
performanséna dayandéjéené d¢kegndegr mektedir
51 yak ve ¢szeri bireyl erde i se dsa gaorrtttaé jsé sgtermInnee ki
Kirketlerine g¢ven %40'a, devlet denetimindeki sig
taraféendan sunul an sosyal gésvencenin yeterl idahao!l ac
yéksektir. Buna kar kén, uzun d°nem bakém sigorta
grupl ar énda %5 0 d¢zeyinde sabit kal mék ol up, bu
g°stermektedir
Genel olarak, bul guledari ky @k PézVeldd i kdeenet i mi ndeKki sigorta si
duyul an g¢venbuona‘rzkeale kseimgorta Kirketlerine ve uzun
géevenin daha sénérl é& ve | ortayakkoymlatl @&d ébri.r Blu zegymwe- |sae
sistemine duyul an gésven czerinde belirleyici ol d
sergiledijini gstermektedir
¢al exmamézda yaptéj émeéez analiz gelir d¢zeyine g°or
Tabl o 23. Si gor t-3ab SY ask eDnjikigek SgekleiGre L Br Keéer el é
18-35 yas
Biliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Havir % Evet % Havir %
SG 1 |Ozel sigorta sirketlerine gitveniyorum. 0,20 0,80 0,30 0,70
SG 2 |Uzun donem bakim sigortasimn giivenilir olacagim diisiintiyorum. 0,60 0.40 0,40 0,60
Sigorta sistemine $G 3 Devlet denetiminde yiiriitiilen sigorta sistemlerine daha fazla 0.40 0.60 0.60 0.40

Sigorta sistemine

- SG3 L 0.30 0.70 0,20 0.80
gliven gilvenirim.

SG 4 |Sigorta sirketleri verdikleri sozleri yerine getirir. 0,90 0,10 0.40 0,60

SG 5 |Devlet tarafindan verilen sosyal giivence yeterli olacakfir 0,60 0,40 0.36 0,64

gliven giivenirim.
SG 4 |Sigorta sirketleri verdikleri sozleri yerine getirir. 0,52 0.48 0,80 0,20
SG 5 |Devlet tarafindan verilen sosyal giivence yeterli olacaktir 0.40 0,60 0,30 0,70
Tabl o 24. Sigor t-5a0 SiYsad ke mighkg kkS gCkeelGer3 6 r Keéer él e
36-50 yas
Biliim Sorn No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Hayr % Evet % Haynr %
8G 1 |Ozel sigorta sirketlerine giiveniyorum. 0,20 0,80 0.40 0,60
SG 2 |Uzun dénem bakim sigortasimn giivenilir olacagim diistinityorum. 0,60 0.40 0.40 0,60

Devlet denetiminde yiiriitiilen sigorta sistemlerine daha fazla
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Tabl o 25. Sigorta SistemineiVYG¢kwserk 5Gle |lvia |KzEeréil
51- Uzeri yas
Béliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Havir % Evet % Hayr %
SG1 |Ozel sigorta sirketlerine giiveniyorum. 0,10 0.99 0.80 0,20
SG 2 |Uzun dénem bakim sigortasimn giivenilir olacagini diigiintiyorum. 0,40 0,60 0,60 0,40

Sigorta sistemine Devlet denetiminde yiiriitiilen sigorta sistemlerine daha fazla

- SG3 L 0.48 0.52 0.96 0,04
gliven givenirim.

SG 4 |Sigorta sirketleri verdikleri sozleri yerine getirir. 0,60 0.40 0,60 0,40

SG 5 |Devlet tarafindan verilen sosyal giivence yeterli olacakfir 0,80 0,20 0,24 0,76

¢tal ékmamézeéexni goultqul agket,®°r ¢ne duyul an géevenivambugel i
farkl el akmanén yak grupl ariéenp® gttemealkffeskigomr ? a ki gk

(SGl)a- ésendan y¢ksek gelir grubunun t¢m yak Kkategc
g°r ¢l mektedir .51Buy afka rvke Qazeblulki- lg rdueltiar gi ndir ; odareKk
%10 iken, yéeksek gelir grubunda %80'e y¢ksel mekt e
Kurul ukl aréna duyul an gg¢veni artérdéjéené g°ster mek

Uzun d°nem bakém sigortasénén g¢veniidegelrgolplcaij @nar

belirgin bir efji I35 30500 uynanrka noarku paldeérré ndla8 d ¢ k¢ k gel i
yéksek gelir grubundan (%40) daha y¢ksekken, 51 ya
grubunda ég (%Wt aoryanksel mektedir . Bu sonu-, uzun d°
gelir d¢zeyiyle a-éeklanamayacajéné degkegndegrmekt edi
Devl et deneti mi ndeki si goirncae |l indti § minarei, n eg eqh¢ v eyna K(

grubunun (%60 aha fazl a g¢ven idWy d/wmjku ggrbaiingrak egre,l 136 d ¢ z ¢
farkl el ék g°zlenmgnekdrdve.; Bamia &raumtea,y¢s ksek gel
di kkat -ekici b iB-ui ndduer uanr{tam atkktoandoémiialk g¢c¢ Yy éksek bi

sigorta sistemlerine daha fazla g¢ven duydujunu g?@©
Sigorta kKirketlerinin verdikleri X851 gak geubnedage
grubunda ( %80) .dBlua aySddasyxdad égkr ubunda d¢e¢kek gelir g
yé¢ksek gelir grubunun (%40) ol duk-a ¢zerindedir. 5
farkl el ék bulunmamakta ve hh&r gieki- edkr extme kd & dd gven
Devl et taraféndan sajl anan ksoonsuysad n dgg, viesnec egnei lni ry edt ¢ezre
ili Kk di kkat -ekmektedir. De¢kek gelir grubunda s
il erledik-e artarak %40'tan %80'e y¢kselirkiedrnBu vy ¢ k
bul gu, d¢kegk gelir grubunun kamusal sosyal géivence
mevcut sosyal géevenceyi yeterl g°rme ejiliminin d
Genelolarakbulgulay, ¢ k sek gelirkbdegzeyehiai oaet hikirketl erine

sistemlerine duyu,l abnu ngasdvkeansik eafirétkeirrd égjréunbéu nun devl et

géevenceye daha fartay@ankomymekdagéeni

Bununla birlikakémugugordt®aaxeédma y°nelik g¢gven ve o
getlrmesine ilikkin algélar, yalnéezca gelir d¢gzeyl
g°stermektedir. Bu sonu- Inarn, ssoisgyooretkao nsoark tk® roszred | d Wky
sigorta politikal arénén gelir gruplaréna °zg¢ ge¢ve
gestermektedir

7. Demansa Y°nel ik Sigorta Farkéndal éj é
Demans, T¢rkigeobabi ¢pkel emdikt "yakl el ejen doj al S0
ge- bakvurul maseée sebepl eri il e resmi kayeéetl arda
projeksiyonlaré ¢zerinden hes aprafnumsak tia-di€fr.ede.008B0 . |
arasénda demans hastasé olduju bilinmektedir. Anc
negfusun karké karkéya kal dejed yaikr viea gtzalr é kntdsemk .i b
benzer.i (ajéerl ekl é& Al zhe( er) Doralyemeewlek!l B é b
bireylerin ve toplumun daha sajl ekl e ve mutl u
bireylerin deméaanasaéentdacteik 8S8igegmtanmiktir (Tabl o 2
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Tablo 26. Demansa Y°neli k Sigorta Fark
Biliim Soru No |Olcek Maddesi \ 18-35 Yas 36-50 Yas 51-iizeri Yas
Evet % Haynw % | Evet % Haywr % | Evet % Haywr %
. DS 1 Pemausa yonelik uzun dénem bakim sigortasmm daha 030 0.70 030 0.70 0.60 0.40
Demansa Yonelik once duydum.
Sigorta Farkindali@l | g2 |Buy sigortanm baz filkelerde uygulandigmi biliyorum. | 0.60 0,40 0,55 0.45 0,70 0,30
DS 3 |Tiirkive'de de uygulanmas: gerektigini distiniiyorum. 0.70 030 040 0.60 0,75 025
DS 4 |Bu sigorta ailelerin ekonomik yiikiinii azaltabilir. 0,90 0.10 0.90 0,10 0,95 0,05
Genel ol arak bulgular, demansa y°nelik uzun d°nem
ol umlu algéenén yakén Iiklterdli mesftizyelld i &l tet &jJlé nyéa Kg °vset
ili kkin bilgi d¢zeyi hem de sigortanén T¢grkiye' de
Bununla birlikte, sigortanen ailelerin ekowmplmrké nyds
yéksek d¢ézeyde ol maseé, uzun d°nem bakém sigortaseé
bul undujunu ortaya koymaktadeéer
Bu bul gul ar, °zellikle gen- ve orta yak grepl ar en
-al ekmal arénén °nemini destekl emektedir
Gelir d¢zeyine g°re analiz yapéldéejénda -al eékxmameéz
Tabl o 27. Demansa Y°ne-BbkYati Doirrgilk seekt kGeerl d al &jé&
18-35 yas
Boliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Haymw % |Evet % Haymr %
DS 1 Pemansa yonelik uzun dénem bakim sigortasim daha 0.40 0.60 0.60 0.40
o once duydum.
geminsa Yonelk| pgy |y sigortamin bazi tilkelerde uygulandigin biliyorum. | 0,60 0,40 0,60 0.40
igorta
Fa%‘kmdahgl DS 3 T?'.ir%;iy-e'de de bu sigortanin uygulanmasi gerektigini 0.5 0.45 0.65 035
diigtiniiyorum.
DS 4 |Bu sigorta ailelerin ekonomik yiikiinii azaltabilir. 0.80 0,20 0,94 0.06
Tablo 2 8. Demansa Y°neli kb0 Shagwek da@&laisle&n Gal éfrée Keeé
36-50 vas
Boliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Hayir % |[Evet % Hayn %o
DS 1 ]?emansa yonelik uzun dénem bakim sigortasini daha 0.49 051 053 047
D Vonelik once duydum.
Sicgl(iigsa DS 2 |Bu sigortann baz iilkelerde uygulandigim biliyorum. | 0.52 0.48 0.55 0,45
Farkindalig DS 3 TurkLye de de bu sigortanin uygulanmasi gerektigini 0.60 0.40 0.55 0.45
diisiiniiyorum.
DS 4 |Bu sigorta ailelerin ekonomik yiikiinii azaltabilir. 0.96 0,04 0,97 0,03
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Tabl o 29. Demansa Y°nel ik SDgeapg kai Kkiske&n dcell @ jré K
36-50 vas
Biliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir

Evet % Hayw % Evet % Hayir %

Demansa yénelik uzun dénem bakim sigortasini daha

DS1
once duydum.

0,49 0,51 0,53 0,47

Demansa Yonelik DS 2 |Bu sigortanm baz tilkelerde uygulandigini biliyorum. | 0,52 0,48 0,55 0,45

Sigorta e . e
Farkindalifa DS 3 Turk1ye de de bu sigortanin uygulanmasi gerektigini 0.60 0.40 055 0.45
diistintty orum.
DS 4 |Bu sigorta ailelerin ekonomik yiikiinii azaltabilir. 0.96 0,04 0,97 0,03
¢al ékmamézédne mauwmls@u lya°rnée | i k uzun d°nem bakém sigor

dée¢zeyinin gelir de¢zgeoyst earrmd ktke dai ry.¢ kBwe ldjiijliinm ©°zel | i
ol up, yé¢ksek gelir 9gemburumsilgemt hybgiy°degtze ki ol uml
oranl ra sahip ol duju g°re¢l mektedir.

De ma
grub
¥zel
a K

y°neli k uzun d°nem bakém siigmadlasredié] idndea,
t¢m yak kat egordialher iyngdkes edke kf ¢akr kggenldiarl €g rau kst
e 51 yak ve ¢zer.i bireylerde farkéndal ék o
adeér . Bu durum, ekonomik d¢zeyiumlhui legikyiesie
mektedir.
é

a
S
n

o —
~
(o
33_C3

n bazé ¢(l kelerde dggbkande] &née i i3hbe nydagk? e
gelir d¢gzeyine g°re bieDivgi hzbl ti k bpiakld & 1 ¢
l'ir grubunun bilgi d¢zeyi daha y¢éi¢ksektir.

bunda %65 d¢zeyinde kal maktadeér.
k u

™o =
— X cCcQ
- wnw T O
= D0 c -
XS T Qo9 —

demansa y°nel. zun d°nem bakémtsging ogretl
estek g°rmektedir.i Bun
er i (%93) gruplarénda

in g¢-lendijini goster.

c =

a y¢ksek degzeyde d
5) ve 51 yakKk ve ¢z
awa giul i Kkin deste]j

 O1 7 -
- — —

S CccCcQ T

ailelerin ekonomi k vyiike n
a en y¢ksek uzlakénén saj
Ja, (Pe9kd¢ k geli9oB) gdabanygdaghks
ém sigortasénén ekonomi k Kk

mzal k akahémac
ndéejléarn d atdegm o
o8i0r . Bu sonu-
u
n

DT T O ©cX<TX

o= = =
3___1

yucul ujunu d

enel olarak bulgulay; ¢ k s e k gyeilnier sdachziep bireyl eri
nusunda daha y¢ksek farkéendal ek, borltgay a ¢kzoeyyma kvtea
rKk én, sigortanen ailelerin ekonomi&k dakypkseakat
ni msenmi kK ol up, demansa y°nelik uzun d°nem bakeée
I
I

demansa y°n

akeée bul unduj unu glstermektedir. Bu sonu-1lar,
gil endi rmeve ad¢ eikiiall @alyiélnier si gorta politikalar én

TCCoOXRNXQ) QQQ U RwWQ 4 @<Qy ac

N ® DO

8. Sigorta Kabul ¢

Te¢rkiye'de sajl éek hizmetlerine erikimin y¢gksek ol
y°netilebil mektedir. Bunan kadrgwé&ltéak,e nZar brull w numaura sde
hizmetlerinin sénérl é& ol masé, demans odakl é& bakém
aileler taraféendan karkél anmasé nedenilytlieyauzuwml Wh
¢al exmamézda bireylerin demansa y°nelik uzun d°nen
30).
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Tabl o 30. Sigorta Kabul ¢
Bélim  |Soru No |Olcek Maddesi 18-35 Yas 36-50 Yas 51- iizeri Yas
Evet Haymr Evet Hayu Evet Havir
K1 |Demansa yonelik bakim sigortasi yaptirmayi diigtintirim. 0.30 0,70 0.40 0.60 0,40 0.60
Sigorta K2 |Gelirim yeterli olursa bu sigortay1 yaptiririm. 0.40 0,60 0,50 0,50 0,70 0,30
Kabult ) . . L
abulit I?ew let destegi olursa (prim destegi ve vergi indirimi gibt) bu 0.70 030 0.40 0.60 0.60 0.40
K3 [sigortaya katilirim.
K4 |Aileme yiik olmamak i¢in bakim sigortas: yapturirm. 0,80 0,20 0,90 0,10 0.95 0,05

¢al eékma b ulegnalnasraé mgznel i k uvuzun d°nem dkény axil ggo rhti

artt,ejaénncéak kabul ¢n farkl e kokull ara bajl é ol arak ¢
Demansa y°neli k bakem sigortasé yaptBB3mayakdgk ygbdap
iken, 350 ve 51 vyaplaedgz®wd0d0' mzgrycksel mektedir. Buna
yanétl arén daha y¢ksek ol masé, sigorta yaptérma ni
Gelirin yeterl:| ol masé durumunda s(K2Qypak ai lyamplt @d ialc -
bi-imde art mak3b5 d¥ak @gruu bdrtadaal®8ddr, ulBbnda %50 ve 51
olarak belirlenmiktir. Bulgular, ekonomi k yeterl il
vebu etkinin °zellikle ileri yak grubunda daha bel.
Devl et desteji sajl anmasé durugnum-day aKk gor thyad«&a(
d¢zeydeiS5i0kggrak B ubunda %40' a geupl emw&d eolvaer &8 gak
dur um, °zellikle gen- bireylerin sigorta kararl ar e

duyarl & ol dujunu g°stermektedir

Aileye y¢k ol mamak amaceéeyl a baskigm ywalgogrt apléaryampd @& r
oranéna sahip ifade olup, vyak ilidbl gdkkgeubha®hdwa o8
grubunda %90 ve 51 yak ve ¢zeri grupta %95"tir. Bu
demansa y°nelik uzun d°nem bakém sigortaséneén kat

koymaktadér

Genelolarakbulgulay, ak €én i | er | emesiyyYlne | 4ikr luizlkutne d® emreamn Pa k ém s
artt,ejcezmetlkloinlolme k yeterlilik ve aileye y¢k ol mama i
fakt°rl erg?Codtdeurjmmenkut edi r . Bunadkealterénitegenk!| &rihgikk

arteéerabil ecek ©°nerldiujhli randalkiéetlima&k t aardega é
Bu sonu-1ar, uzun d°nem bakém sigortasénén yayge
farkéendal ek stratejilerinin gelixktiril mesi ger ekt
¢al eermamgel ir d¢zeyine g°re dejerlendirildijinde -
Tabl o 31. Si-gbvrYak Kabigkiekks ek |Gel i r Keéer él é ml

18-35 yas

Biliim | Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir

Evet % Hayu %|Evet % Havir %
K1 |Demansa yodnelik bakim sigortast yaptimay: ditstintirim. | 0,20 0.80 0,20 0.80
K2 |Gelirim yeterli olursa bu sigortay1 yaptiririm. 0,40 0,60 0,40 0,60
Devlet destegi olursa (prim destegi ve vergi indirimi gibi)
bu sigortaya katilirum.

K4 |Aileme yiik olmamak icin bakim sigortasi yaptirim. 0,85 0.15 0,85 0,15

Sigorta

Kabuli | K3 0.75 0.25 0,80 0,20

-184-



/
/\:/ 26th International Scientific Research Congress @

11 - 12 July 2026

UBAK UBAK
Tabl o 32. Si-gortdakKabDY¥gk&sS8i6eGelrir Kér el éml
36-50 vas
Béliim | Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Haywr % |Evet % Hayr %

K1 |Demansa yonelik bakun sigortasi yaptumayi diisiminim. | 0,40 0,60 0,55 0,45

. K2 |Gelirim yeterli olursa bu sigortay1 yaptirirum. 0,60 0.40 0.60 0,40
Sigorta Devlet destegi olursa (prim destegi ve vergi indirimi gibi)

Kabuli | K3 . 0.40 0.60 0.40 0,60

bu sigortaya katilurim.
K4 |Aileme yiik olmamak icin bakim sigortasi yaptiririm. 0,90 0,10 0,93 0,07

Tabl o 33. Sigorta Kabul ¢7Y HdKs evlke Geleirri Kearké | én

51- Uzeri yas

Béliim | Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Hayir % |Evet % Hayr %
K1 |Demansa yonelik bakim sigortas: yaptirmayi diisiiniiriim. | 0,20 0,80 0,80 0,20
K2 |Gelirim yeterli olursa bu sigortay yaptirrim. 0,60 0.40 0.80 0,20
Devlet destegi olursa (prim destegi ve vergi indirimi gibi)
bu sigortaya katilirum.

Sigorta

Kabulii K3 0.60 0.40 0,80 0.20

K4 |Aileme yiik olmamak icin bakim sigortasi yaptirirum. 0.85 0.25 0.95 0,05
¢tal ékmanédemahgal w¥®el i K uzun d°nem bakém sigortas:¢
artt,ajcakmé et kinin yak gruplaréna g°re farkl el akteéej é
alan bireylerin sigorta yaptérma niyeti ve sigorta

Demansa y°nel i k bakeéeggksmnmmgea-taisséen Iymantaedr8gaywédb uchda gel
belirgin bir farkI|l él ek biblOunymaz kgernu b(umedra iyksik sgrku pgtee
(%55), d¢kegk gelir grubunSiihny d ®040e dgm betirginhglekgelmékee;i r .

de¢kek gelir grubunda sigorta yaptérmayé d¢gkenenl e
yéksel mektedir . Bu sonu-, czellikle ileri yakta e
g°stermektedir

Gelirin yeterl:i ol masé durumurgdd i si garutpd ay &p tagdrama
g°r ¢l dej ¢ g°steil3ged BbAeryaki rgirdiiprl . ar @B8da gel ir d¢ze
gzl enmezken (%40 vei téY)er dd wyaks el gealeiri grubund
d¢ke¢k gelir grubunda ise %60 d¢gzeyinde kal maktadér
il eri yaxklarda belirleyici bir unsur ol dujunu orta
Dev t

| eti dseasjtlegnmasé durumunda sigentit ayakkgtebwmadashe
I

de ol duk-a ¥MHOKsekBuinas&whysaengr 8Bunda gelir d¢gzeyin
(%40), 51 yak ve ¢zeriaghatpélaemsiestygkisek%@@) j rd gk g
yéksektir. Bu durum, devlet tekviklerinin t¢igm geld.
yé¢ksek gelir grubunda daha ge¢-1¢ bir etki oluxkturd
Aileyey ¢ k ol mamak amacéyla bakéem issggomemsd¢; walpt aBemad
grupl arénda en y¢ksek kabul g°ren ifade ol muktur.
yéksek gel ir gibulb uynadkat & z8e@ Jviekd ¢;eH5d3r6ly gr upta %95' e wu
iczerindeki bakéem y¢kegneg azaltma motivasyonunun gel |
gelir grubunda daha belirgin oldujunu g°stermekted
Genel olarak bulgulay ¢ k sek ¢gelyimi d demansa y°neli k uzun d°ne

artér,débjué neet kil ny fkzevd i k12 er i bireyl ergdPes tcea hme khi eldii
kardéwl et desteji ve ail eriigslirgglubuodaanasriag anrottd vkaashywlnéur

t emel fakt°rl er olarak ©°ne -ékmaktadeéer. Bu sonu- | ¢
d¢zeyine duyarl é& finansal tekvik mekani zmal ar €énén
politkal ar én gel i ktirilmesinin °nemini ortaya koymakt :
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9. ¥deme isteklilifiji
Tée¢rkiyedde sigodigrmelpealemaasydmubhnonael i k1 sebebi bi
ger-ekli kten hareketl e, -alékmamézda bireylerin de
ol ma istefji ni °l -ebil mek adléena °deme isteklilijin
Tabl o 34. ¥deme KstekIlilifji
Boliim Soru No |Olcek Maddesi 18-35 Yas 36-50 Yas 51-iizeri Yas
Evet % Haywr % | Evet % Hayir % | Evet % Hayr %
O 1 |Busigorta icin diizenli prim 6demeyi kabul ederim. 0,30 0,70 0,50 0,50 0.60 0.40
Odeme 02 |Gelirimin belirli bir kismim bu sigorta igin ayirabilirim. 0,30 0,70 0,50 0,50 0,70 0,30
Istekliligi 03 |Emeklilik dsnemim icin bu sigortaya yatirim yaparim. 0,40 0,60 0,30 0,70 0,60 0,40
O 4 |Bakun giivencesi saglayacag i¢in prim ddemeye deger buluyorum. 0,60 0,40 0,80 0,20 0,90 0,10
(O35 |isterim ama ekonomik kosullarim uygun olmadi1 i¢in yapamam. 0,60 0,40 0,40 0,60 0,60 0,40
tal ékxkmamézarembhunkguly@mé,l i Kk uzun d°nem bakém sigort
il erl edi kg-°es taerrtnteékjtéendé r . D¢zenld i prim °deme istefji
(2) ve emeklilik dP°nemine y©°neblli ky aski gvcer ¢ la ey d lp $gé kurnpat
ul akmék olup, ileri yak grubunun gel ecekteki bakeém
Buna larkiaean gsvendesii -sanf lpayiac@ demeyi degjne rylaik bguluagn
yé¢ksek ol makl a bi Iikte yakla birlikte artarak %6
sigortaséneéen sajladejé finansal %Yreema&réedii Jgicwvie n@wretsa )
¥te y asvnidgaor, t a yapt eér ma i steji bul unmaséna raj me

ger-eklexktiremeyece]i t835beviei rilenyew iwne ogaarei (Fypl
seyrederken, 36 0 y akn da udB40' a d¢e¢kmektedir. Bu bul gu, ©°dem¢
bireylerin ekonomik yeterlilikleriyle de yakéndan
yaygeéenl aktéerél masénda geinirndeseéemkhieyoci ayankoyg mak

Gelir d¢zeyine g°re -aléexkma incelendijinde -ékan s
Tabl o 35. ¥ d 8mbe YKaxt e KDlighkkfokkp eCkel Gerl i r Keér el é ml
18-35 vas
Biliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Havir % Evet % Hayr %

O 1 |Bu sigorta igin diizenli prim 6demeyi kabul ederim. 020 0280 0,60 0,40

Odeme O 2 |Gelirimin belirli bir kismim bu sigorta icin ayirabilirim. 020 0280 0,40 0,60

istekliligi O 3 |Emeklilik donemim icin bu sigortaya yatirim yaparum. 040 0,60 0,40 0,60

O 4  |Bakim giivencesi saglayacag icin prim ddemeye deger buluyorum. | 040 0,60 0,80 0,20

05 |isterim ama ekonomik kosullanm uygun olmadig1 i¢in yapamam. 090 0,10 0,20 0,80

Tabl o 36. ¥ d e&eme YKaxt e kDlighkfokkp eCked @el i r Keér el & ml
36-50 vas
Biliim Sorn No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Hayir % Evet % Havir %
01 |Busigorta igin diizenli prim 6demeyi kabul ederim. 040 0,60 0,40 0.60
Odeme 02 Gclir'up'%n belirli bu kllsmml b.u sigorta icin ayirabilirim. 0,60 040 0.40 0.60
Istekliligi 03 |Emeklilik dsnemim icin bu sigortaya yatirim yaparm. 040 0,60 0,20 0.80
04 |Bakum giivencesi saglayacag icin prim 8demeye deger buluyorum. | 040 0,60 0,60 0.40
(05 |isterim ama ekonomik kosullarim uygun olmadii i¢cin yapamam. 040 0,60 0,40 0,60
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Tabl o 37. ¥deme Kstekl ilTliY¢ik stelk VvGee llizre rKié r¥ed ké |
51- Uzeri yas
Biliim Soru No |Olcek Maddesi Diisiik Gelir Yiiksek Gelir
Evet % Hayr % Evet % Haymr %
O 1 |Busigorta icin diizenli prim ddemeyi kabul ederim. 040 012 0,80 0,20
Odeme O 2 Gelir'np'%n belirli bu 1.(1.sm1m b.u sigorta icin ayirabilirim. 060 012 0,80 0,20
istekliligi O 3  |Emeklilik dénemim icin bu sigortaya yatirim yaparim. 040 016 0.80 0,20
O 4  [Bakim giivencesi saglayacag igin prim ddemeye deger buluyorum. | 0.80 0,08 0.80 0,20
05  |isterim ama ekonomik kogullarim uygun olmadidi icin yapamam. 090 0,10 0.40 0,60

¢cal Kk mameé

zén Dbukiul agreél i rg °ds¢tzeerymi, kK thiirr eyl erin sigort a
czerinde doj

rudan belirleyici bir faktordg¢r.
D¢kek gelir degzeyine (388ibi pyaken-prkant éldéemceé | vaer dlag t - e
dekektegr (wa@ Hvéekpt Aekici b i-5r0 kveek i85 1d+e ,y ayka)k di ¢J ke¢rkl

b¢t-e ayérma ejiliminin %60"' a y¢kseldiji g°°r ¢l mekt
b¢gt-eye rajmen si gorstermekiedray ékéné teti klediJini g°

Yée¢ksek Gel iz élrluibluliBabagyeank-) (vie8 i | er i yak (51+ yack) 'y
d¢zenl i prim °demeyi kabul etme (¥1) ve gelirleri
yéksektir., rblyypyakwsekegekir | katéel émcél arén %80" i

vermi ktir. Bu dur um, finansal gésvenceye sahip ol
kol ayl aktérdéejé kKeklinde yorumlanabilir

Kikiler, b'ue ma lgloirltiaky éy abtigr emé" ol ar ak g°r me dur uml
sergilemektedir.-3Ggngeyan dgrrazlrymndan( Y&t éerém al géseé
g°r ¢l mektedir. -5Qr)t ai sgea kdi¢gki¢ukbenda (%80), y¢ksek gel
bir emekl il i k yatéréemé olarak g°r me e]ilimi daha
ara-|laréna (borsa, gayri menkul Vbexrxeerni girmipt al ma €€
Y¢ksek gelirlilerin %80'"i bunu bir yatérém ol ar ak

Bakém g¢vencesi sajlayacajémaddesipritmabBlidedaelic arj\e

sahip maddelerden biridir.

D¢kek Gelir agr ufbaukntd®ar,eyl e birli kte degkegk gelirl il e
art makt3dee365.0 1lyBak grupl arénda %4mle%d8deanre konnakn adet .y &
"bakém i htiyacé" realitesinin, dekegk gelirli birey
finansal keséetlara rajmen dejer algésénén y¢ksel di
Yéksek Gelir tgmuyawmdgr uplear énda ye¢ogksek gelirli bir
oranlarda (%60 ile %80 arasé) °demeye dejer bul mak
"Ksterim ama ekonomi k kokul |l afamesygenvel mheaj §aine
rol ¢h¢gaade] r ubammalk t Galéird. ywah i pg¥WBO U nwer 51 ve ¢zer.i
-0k b¢yek bir kesmé ekonomi k yetersizlifji ana enge
"Evet" diyenlerin orhfncakl8lyengbdk ogarubiéundagkic ky ¢ ksek
maddeye "Hayeér" demesi (yani ekonomi k duruml ar énén
uyumludur.

¥zetl emekgagleirre kdgisegegita satéhial mpokiitindeiy °gathipiir. dti &k
Finansal refah d¢zeyi y¢ksek ol an bireyler, sigort
talep etmektedir.

¥te ydgdahk, gel irngenbb¢yeéck bafdiikérrdkond Ml .y Buenrms

bireylerdey a k i | €r3l6e dfjiakk- v e sonrasé) bakém g¢gvencesi ne v
g°stermektedir. Bu dur um, yakl anma sg¢r eci bireyferdeget i
finansal kesétlaré zorl ama pahaséna bir "g¢vence a
Bul gul arén geneline bakeéldéjénda, geliktirilen ©°1-
kabul ¢n¢g ayeért ettmelde® balklairlell €r pg9 Ktoenremi Kt i r .

-187-



/ /
@ 26th International Sf:lentIfIC Research Congress C/
11 - 12 July 2026
UBAK UBAK

- 1835,3650 ve 51 ve czeri ol mak ¢zere 3 grupta vy

d¢zeye g°re konuya bakékéen dejiktiji farkéndal é
- Yéksek sokyagreaelpdmorhiar kéndal ek, kabul ve °deme i
- Buna karkén, ailede demans °yk¢gs¢ veya bakéem

d¢zeye rajmen sigorta kabul ¢ belirgin olarak ar
- Ejitim d¢gzeydy zawrimans dDidgrita farkéendal ejeée ile

korkusu sigorta yaptérma niyetinin bajémséz bel
- Sigorta sistemine duyulan g¢ven ile °deme istek

Sonu-:
¢tal ékmamez, T¢rkiye'de demansa y°nelik uzun d°nem
kapsamlé psikometrik -alékmalardan biridir.
- Yakam s¢igresinin uzamaseé, bireylerin yakl el ék ¢
konusunda bireylerin duyarl éel ék kazandér mekteéer .
- Dejiken yakam kokull aré ve yeni jenerasyonla be
hastalejée °zelinde uzun d°nem bakémé ve bakéem s
- Kamu destehklliar® zelersinglemt al énacak hi zmet. S¢rdy
- Yakl él ején zorlukl ar e ve -oklu hastal ekl arl a
getirecefji farkeéendal eéjé& toplumda onmeuskimuxdama &«
ol kel erdeki hi zmetl er -%z¢m ol arak gormekt edi
- ¢tal @ékmamézén bulgul ar e, sigorta yaptérmanén ya
bakém deneyimi, risk algésé ve sigomektedirrsi st emin
Ol ukan °Il -ejin, toplum temelli araktérmalarda, saj
uzun d°nem bakéem politikal arénén geliktiril mesind

sajl ayacaj euedir. d¢gkegndegr m
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Amag:Ev I i | i k; duygusal, sosyal ve psikolojik y°nlerden bireyler
bir il kki sistem ol arak nitelendiril melet ediorl. deEvjliikliinki es §r €
°ng°r ¢l emeyen durumlar, -iftlerin -eki tli belirsizliklerle
tahamme¢l s¢gzl ¢k i se bireyin belirsiz durumlarreakk edldgé&l aemdda cej, i Ir
eden °nemli bir psikolojik yapé olarak adlandeér él makt aa/dk . Bu
ilikkilerinin nitelijini etkileyebil mekbeldirsiBuijfal eamammpl s
odakl anan araktérmalaré inceleyerek alanyazéndaki mevcut dur
belirlemektir.

Yéntem: Ar akt ér ma, gel eneksel alan yazén taramaséna dayaleé bir
s¢recinde dok¢gman i ncel emesi y°nt emi kull anél mex, el de edil en
Dergi Par k, Te¥K Mélrikseali, TR Dizin ve Google Scholar veri tabanl:
201012026 yeéellarée arasénda yayémlanan -al é@&kmal ar ; Abelirsizlifje
evliili ko anraihtlhul Is@2reel;kdae®k incelenmiktir. ¢al ékmal arén se-i mi
ol masé, katél éemcélarén 18 yak ve ¢zerinde ol masé, T¢rk-esiyayén
t e mel ol - ¢thdleenmil mtriakk. bel i

Bulgular:Bel i rl enen °I| -¢tler dojrultusunda toplam 15 -al ékma defj e
bireylerden olukmayan °rneklemlere sahip olan, hamilehl| B 2eg¢a
dékénda kalan 9 -alékma kapsam dékeé bérakél mek; ©°1-¢t | drair éknar k
dord¢gnegn yegksek i sans tezi, birinin doktora tezi twenabmémiéemi mi a
araktérma y°ntemleriyle yeé¢regtelde] e goreéel megktgr. Bul gul ar , b e
baka - é&kma finansal iyilik holi, evlilikte ©°z yezteelrlliikk,erkar &
beIirS|ink ve partner duyarl el e&jée gibi bireysel ve eiikkki se
doyumunun, en sék incelenen ilikkisel dejikken olarak °ne - @&k
Sonug: T¢r kiye' de evl i bireylerde belirsizlije tahamm(;lsg,zlg,k I
anl akeél maktadér. Mevcut bulgular, belirsizlije tahammegrinde¢gzl| ¢7
°nem|i|eb|sahl|op ol dujunu ortaya koymaktadeér Bu dojrultuda, |
arakteéermal arén konuya ilikkin daha derinlemesine bilgi sunaca
Anahtar Kelimeler: Belirsizlige Tahammiilsiizliik, Eviilik, Evlilik Doyumu, Evii Bireyler, Alan Yazin Taramasi

1. GKRKKk

Dinami k bir s¢re- olan yakam, dojasé gereji bir-ok
gel ecekte yakamasé ol aséhépeasal da HdayamEar et ng?t
yordayamamaktadeéer (Budner, 1962; Robi chaud, 2013)

davraneéexsal s¢re-lerini etkileyen ka-énel nraizidk bi r
duruml arénda verdi kIl eri tepkiler ki kinin ge-mik di
becerilerine bajleé olarak farkleéeléek g°stermektedir
di kkatl e Emasenderdken al anl aréndan biri de evlili
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ilerin en kurumsall akméek ve dina
k bir gelecdlukiukisal etbtoiyjuit | ad @y du
. Evliilik s¢reci boyunca karkél ake
problemleri ve geleceje dair erleg°r ¢
berakabil mektedir. Bu noktada ekl er
K uyumu" a-éséndan b¢gyéek bir °nem t akeém:
Bu noktada S@gfame earweuyulmMmuw;6)-iftlerin ilikkilerindek
kapsayan, tek bir dejikkenle a-éklanamayacak kadar
evlilik kalitesi ve evlilik doyumu gibi kavramlarlabil i kt e el e al eénmakta; il eti kKir
karkél ekl é& g¢ven ve ortak dejerlere ilikkin uzlack
Wallace, 1959; Spanier, 1976; Olson, 2000; Fincham ve Beach, 2010).

Belirsabkamingl s¢zl ¢J ¢n kayge, depresyon ve endike g
sayeda -aléekma (Andrews vd., 2023; Morriss vd
i ik i i kkileri venalexr emyumuncegz eryiemd ekriaky &m sna
I ir ¥zelli kle T¢rkiye'de ger-eklexktiri
r K i ejilimlerin, ar akt ér ma nblik gelekskiilarin € n é r
siyet, evliilik s¢gresi, -ocuk sahibi ol ma dur um
takémaktader . Bu dojrultuda hazérl anan bu de
hamml, ¢l i konusuna odakl anan araktérmal arén incel
aktérma ejilimlerinin belirlenmesi ama-|l anméxter

KURAMSAL C¢ERCEVE
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] biliksel, duygusal ve davranéksal t ey
un endi Ke, ka-énma davraneéxkl ar é, kar ar

Ekeéedion ve ark., 1994) Bu y°n¢yl e beli
jil, kikileraraseée ilikkilerin nitelijini d
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irilmektedir.
izl ijJe tahamm¢¢gl s¢gzl ¢jén kay
-al é@ékma bul unmaseé
ma&lrdreénolsdduju g°r ¢ ¥zellikle Tg¢grk
ndiril mesi, mevcut i teratg¢rdeki ej il imler:i
gereksini mhePinembéelakemahmasiéra- 8ssédoarul tu
asénda, Te¢rkiye' de evloi bireylerde belirsiz]
enmesi ve alan yazénén genel rg°r¢negméenegn ort a
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akKter ma, bel irli bir konuya ilikkin mevcut bil gi
etl emeyi, yorumlamayé ve sentezl emeyi ama-1l ayan
Wan g, 2Mm1I8g) deayeaelme -al ékmaseé ol arak ye¢er et el mekt
nt emi kull anél mék (Bowen, 2009), el de edilen ver
rgi Par k, Y¥K Ul usal Tez Marke=zir,| TRbRANTaméwndaGobe
rama s¢ri0RP6dgeRDAanNné arasénda yayémlanan - al ékma
elirsizlije tahamm¢l s¢gzl ¢k ve evliliakaramaltlstear md
reylerden olukan °rneklem grubuna sahip ol masé,
[

masé ve be rsizlije tahamm¢l s¢gzl ¢k dejikkenini
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4. BULGULAR
Belirlegnémr®°ldojrultusunda toplam 15 -al ékma dej er|
Tablo 1 Derlemeye Alman Calismalar
No Yazar (Yél) Tg¢r Konu / Kncelenen Dejikke
1 Aktay & Bozkurt (2023) Makale Belirsizlije tahamm¢l s¢z
analizi
2 Aky¢z (2023)DoktoraTezi Kl i kki sel belirsizlIlik, c
evlilik doyumu
3 Aky ¢z & B-¢ Makale EvliilikteBeKirekizések ¥ |
Sunal (2024) uyarl anmasé
4 Al t épar mak Makale Gebeli kte risk algése, k
Bozal (2025) dayanékl el &k
5 Arslan, MuyanY € | Makale Belirsizlije tahamm¢l s¢z
Bakalém, Ba farkéndal ék
ve Sajl éekl e
6 celi k (2024)Y¢ksek Engel |l bireylere y°neli
Tezi anlam ve belirsizlije ta
7 Damar (2019) Yé¢ksek Belirsizliije tahammegl s¢z
Tezi doyumu
8 Demirkéran (Y¢ksek Belirsizlije tahamme¢l s ¢ z
Tezi -%zme stratejileri
9 Ge-gin & SalMakale Belirsizlije pahkhomeg] Bk z
10 Oktay (2022) DoktoraTezi Ail e °ng°r¢l emezliji, be
d¢zenl eme ve stresle back
11 ¥z & Damar (Makale G°- eden kadénlarda beli
baka -é&kma ve evlilik do
12  Sakman (2025) Yéksek Romanti k i i kloirll amd & th
Tezi belirsizlije tahamm¢gl sy¢z
13 kentekin (2(Y¢ksek Riskli gebelerde olumlama, bilgilendirme, stres
Tezi belirsizlije tahamm¢gl sy¢z
14  Turhan (2026) Y¢éksek EvIoi bireylerde ©°z yetki
Tezi ve karar verme becerisi
15 Y¢ksel (202¢«Y¢ksek Belirsizlije tahamm¢gl s¢z
Tezi doyumu
Yapéelan inceleme sonucunda evli bireyl erden ol ukme
konul ara odaklanan ya da belirlenen tarih araleejé
kar kél ayan 6 - allékendai |imnm xdlieameykenck®leinen -al ékmal ar
doktora tezi vV e birinin araktérma makal esi ol duj
yontemleriyle yeéegregteldel e g°r ¢l mgdejpr Kk eBruil giul aey | |
stresle baka -é&kma, finansal iyilik holi, evlilikt
°czellikleri, i i kkisel belirsizlik ve p&ttned edwy a
g°stermektedir. ¥zellikle evliilik doyumunun, en seé
Tablo 26de -alékmaya dahil edilen ilgili -alékmal a
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Tablo 2 Dahil Edilen Calismalar
Yazar( YéIl ) Tg¢r ¥rnekl ¥rnekY%°ntem Birlikte Knce
Sayés Deji kkenl er
Péenar DeY¢iksek Evl 108 Tanéml aStresl e baka
(2019) Tezi kadénl ni cel aevlilik yaxkar
Fat manurYg¢ ks ek Evlimavi 315 Ni c el , Finansaliyilik hali, evlilik
(2024) Tezi yakal e tarama doyumu
bireyler
Aysun Turhan Y ¢ k s e k Evli bireyler 269 Nicel, EvIilikte ©°z
(2026) Tezi tarama karar verme
Yeliz Y ¢ k disaks Evli bireyler 375 Nicel, ¢atékma -°2zme
Demi r k &r Tezi arakterkikilik tiple
(2025)
Ay ke Nu r Doktora Tezi Yenianne 407 Nicel, KIlikkisel bel
(2023) ol muck Ekitli kduy artopaumsal] e,
kadeéenl cinsiyet rolleri, evlilik
doyumu
Aky ¢z & Makal e Evlibireyler 353 ¥| - ek Evliilikte ili
B¢y ¢ kk al Uyarlama) uyarlama evlilik doyumu
Sunal (2024) (AFA-DFA)
5. TARTI kMA, SONU¢ VE ¥NERKLER
Bu derl eme -alékmasé kapsaménda el de edilen bul gu
konusunu dojrudan el e al an araktérmal ar én sayése
-al exmal ar én t amameémléenr iryil cely ¢aréa ktl argma oy °nratses k on
araseéendaki ilikkiler czerinden ele aléndéj éné; bi
ili kkil erine yansémal aréné derinl émenail me@ Eénndcealee ywee
ol madéejénée ortaya koymaktader. Al anyazén, bel irsi
psi kolojik belirtilerle ilikkili, bir-ok psikoloji
ortaya g°stermektedir (Rosser, 20109; Dugas et al
dojrultuda belirsizlije tahamm¢ls¢gzl ¢Jén yalnézca
- ékma, evliiliktemez syetedleirk, kat@&@kma -°zme strat e
gi bi evlilik yakaméneén °neml i bil ekenlerini de
tahamme¢l s¢zl ¢] én, evlilik kurkobapnk nf akt ?fli aei den
edilebilir
Gel ecekte ger-eklextirilecek arakteéermal arda farklI &
ve karma y°ntemli desenlerin tercih e¢dipl masmase@nar i
dyadi k araktérmal arén, belirsizlije tahamm¢l ségzl ¢
ortaya koyacajé d¢kegnegl mektedir Bunun yané séra e
bajnima bi-imleri, iletikim °r¢gnteéegleri ve -atékma -°
iliT kkin daha bg¢gt ¢gncegél bir bakék a-ésé sajlayacakt e
psi koejitim bredgmrainlzan &heda back et me becerilerini
g¢-lendiril mesine vV e koruyucu ruh sajl ejeé hizm
dejerlendiril mektedir.
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