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ABSTRACT

With the increased number of space related studies, it has become a significant study field in both
dependable and long term biology based life support systems for long term space flights. Plants
have been the major focus of this research. The capability of cultivate plants in space can help to
provide astronauts with essential nutrients as well as improve their psychological health. Simulating
the space environment, detailed gene analysis, and detailed growth analyzes reveal the effects of the
space environment on plants. From the first photosynthetic otganisms in the sea to today's
terrestrial higher plants, they have survived millions of years on the Earth with the power of
adaptations and evolution. Therefore, compared to the Earth, in the space environment, plants will
react differently to decreased gravity, increased radiation rate, lost light source, and they will have
altered stress gene regulation. In this review, which is about the adaptation of plants to the space
environment, how plants react when they encounter stressful conditions that cause changes in their
structures in the space environment and the results are discussed with various experiments. As a
result, with using different plant species, it looks like even though these tiny greens faced with the
hard condition in space environment they have shown a resistance mechanism to all these tough
environments.

Keywords: Spaceflight, Astrobotany, Microgravity, Radiation, Light.




o - s . . < L T ol o autica ssociati
Tiirk Hava Kurumu Universitesi ‘ /4’1 University of Turkish Aeronautical Association

Havacilik ve Uzay Calismalar Dergisi b_ Journal of Aviation and Aerospace Studies

Uzay Ortaminda Bitkilerde Yagam: Ebedi Karanlikta Minik
Yesillikler I¢in Zorlu Bir Gérev

OZET

Uzayla ilgili calismalarin artmast ile beraber, uzun sireli uzay ucuslari icin hem gtvenilir hem de
strdirtlebilir biyoloji temelli yasam destek sistemleri 6nemli bir arastirma alant haline gelmistir. Bu
calismalarin en o6nemli odak noktasi ise bitkiler olmustur. Uzayda bitki yetistirme yetenegi,
astronotlara gerekli besinleri saglamanin yani sira, psikolojik sagliklarini iyilestirmeye de yardim eder.
Uzay ortaminin simulasyonu, detayli gen analizleri ve detaylt biiyime analizleri, uzay ortaminin
bitkiler tzerindeki etkilerini ortaya koymaktadir. Denizdeki ilk fotosentetik organizmalardan
gunimuzin karasal yiksek bitkilerine kadar, adaptasyon ve evrimin guctyle bitkiler, Diinya'da
milyonlarca yil hayatta kalmislardir. Bu nedenle Diinya ile karsilastirildiginda, uzay ortaminda bitkiler,
azalan yercekimine, artan radyasyon oranina, kayip 1sik kaynagina farkli tepkiler verecek ve stres gen
regiilasyonunu degistirecektir. Bitkilerin uzay ortamina adaptasyonunu konu alan bu detlemede,
bitkilerin uzay ortamindaki yapilarinda degisikliklere neden olan stresli kogullarla karsilastiklarinda
nasil tepki verdikleri ve sonuclart cesitli deneylerle tartistlmistir. Farklt bitki tirleri kullamilarak
yapilan ¢esitli deneyler sonucunda bu minik yesillikler uzay ortamindaki zorlu kosullarla karst karsiya
kalsalar da tim bu zorlu ortamlara karst bir diren¢ mekanizmasi géstermislerdi.

Anahtar Kelimeler: Uzay Ucusu, Astrobotanik, Mikro Yer¢ekimi, Radyasyon, Isik.

1. INTRODUCTION

Astrobotany is a new field of the research branch of science in which plants are
studied under conditions that prevailing in spaceflight for helping to understand life on the
space environment. After researchers embarked on spaceflights, the path of growing plants
has been embarked on flights too (Barker & Gilroy, 2017). There are two primary aims for
cultivating plants in space. The first reason is that researchers can investigate the effect of
gravity in the control of biological processes in spaceflight. As a result, we can be able to
conduct experiments in a one kind of laboratory environment that would be impossible on
Earth. Thus, we can find answers to three questions: Can plants grow safely in space? How
can plant damage be minimized? What methods may use to improve their production? The
second reason is that we can develop a bio-regenerative life support system to provide
astronauts with food and psychological benefits during long-duration spaceflight
(Vandenbrink & Kiss, 2016). However, as a result of the experiments, it has been understood
that working with plants in a life support system is not that easy.

Microgravity is one of the most serious problems in the space environment. It has a
major role in plant growth and development and plant yield with both cellular and
physiological effects on the plant. Cell wall-related processes have been reported to be
disturbed in the microgravity environment, resulting in alterations in the gene regulation of

cell wall-modifying proteins in Arabidopsis plants (Kitaya, 2019). Many biological functions
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that rely on directional sense are likewise disrupted by the microgravity environment. The
root cannot grow downwards, and the stem cannot grow upwards in the absence of gravity.
Gravity is more than just a sense of up and down, it offers much more to biological
approaches. For example, natural convection, is provided by gravity on Earth. With an
unbalanced temperature, free convection can occur naturally on Earth. However, under
microgravity conditions in space, only a small amount of free convection would occur. Plant
growth would be hampered by decreased convection because heat and gas exchanges on
plant leaves would be constrained (Barker & Gilroy, 2017). When plants leave the earth's safe
and protective atmosphere, another member of "stressful components of the space
environment" awaits these tiny greens in there. This member is radiation itself. Radiation is a
type of energy that is produced or transmitted rays, electromagnetic waves, or particles.
Thanks to the Earth's atmosphere and magnetic field, the biosphere and living things can be
protected from radiation damage. However, the many radiation sources in space, as well as
the lack of atmosphere and magnetosphere, can cause a wide range of negative effects on
living organisms, ranging from chromosomal problems to morphological abnormalities.
Light and warmth are the main environmental factors that affect plant survival, dry mass
distribution, and crop yield. According to the Earth, the space environment has a low
temperature and a lack of light, for these reasons, we can add these two circumstances to the
list of factors that make plant life in space challenging (Rehman, 2017). Controllable light
environment elements utilized in the space environment include factors for greatly affect
plant growth, such as light intensity that impacts photosynthesis and plant morphology, light
quality that predominantly affects morphology, and lighting length that affects plant
dormancy and flower bud production. On the other hand, the primary function of
temperature on plants is to ensure the persistence of biochemical reactions that necessary for

plant physiology (Kitaya, 2019).

2. EFFECT OF MICROGRAVITY ON PLANTS

Gravity is a signal that plants use to organize their body plans as they evolve through
life on Earth, providing a clue to the plant's directional movements. Gravity is used by plants
to control and coordinate their development throughout their life cycle in order to optimize
the availability of light, water, and nutrients. Also, gravity is necessary during germination to
orient the plant so that the shoots grow upwards, and the roots develop downwards (Taiz &

Zeiger, 2008).
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2.1. Effect of Microgravity on Root

On Earth, the gravity vector is the fundamental determinant of root growth
direction. The gravity vector is detected in the columella cells situated in the roots’ core. The
presence of starch-containing amyloplasts within these cells is the most important factor in
the gravity response. Root tropisms arise in certain root areas due to variably controlled cell
proliferation on opposing sides of the root tip. The buildup of auxin at the root tip causes
this unequal growth. In a space environment, gravitational vectors exist in the same way as
microgravity does. There are significant variances in gravity levels above the Moon: 0.17g,
Mars: 0.38g, and Earth: 1g. For this reason, we need to learn more about the orientation
stimulus and root growth response necessary to drive root development in the appropriate
direction (Muthert, Izzo, Van Zanten & Aronne, 2020). In addition, gravitropism is a
coordinated process of differential growth carried out by the plant in response to gravity.
When auxin accumulates in the plant's root and is produced in the columella cells, it causes a
decrease in elongation and leads the root to bend in the direction of the gravity vector.
Gravity perception occurs in the columella cells in the core of the root cap, which are
specialized cells found in all flowering plants' roots and shoots. The amyloplasts located in
statolites inside columella cells are the default gravity sensors. These are thick, starch-filled
organelles that migrate within the cell reaction to gravity. With their high mass and starch
content, they are deposited in aggregates within the cell in response to gravity. Auxin
concentration gradients induce a growth response. This hormone is located in the root's
lower regions rather than its upperparts. The root's response to gravitropism has been
detected in a microgravity simulation environment. It has been found that the nucleus is
more centrally located in statolith cells grown in microgravity than on Earth. Thus, it is
assumed that the location of the nucleus is related to gravity (Muthert et al., 2020).

Mutant forms with lower bending reflexes in their roots were used in an experiment
to generate more linear root growth as an alternative to microgravity condition. Only the
shoots of complex plants are exposed to light in their natural growing environment, while
the roots grow in the dark. However, using the traditional agar-plate culture system, both
roots and shoots can be light-treated. Researchers claimed that light impacts root growth and
responses, so they prefer to investigate the tropic effects using an agar medium. When
Arabidopsis seedlings were cultivated on a rigid agar plate tilted 45° degrees to the direction
of gravity, the agar surface produced a wavy growth pattern, which appears to represent a
barrier to vertical development. Researchers focused on Arabidopsis thaliana mutant plants
to better understand the processes that produce root tip rotation and root twisting in

response to obstacle contact. The Waw2 mutant is one of these altered plants. The Wav2
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gene encodes a protein from the BUD Emergence 46 family, a transmembrane domain at the
N-terminus, and an a/b-hydrolase domain at the C-terminus. Its mutants ate more capable
than wild-type Arabidopsis thaliana for not only tactile stimuli, but also gravity, light, touch,
and hydrotropic simulation. Wav2-1 roots exhibited acute bending and a confined radius
when gravitropic responses were examined using agar media. Wild-type roots, on the other
hand, exhibited gradual bending and a significant radius of curvature (Table 1). When the
phototropic response of the wav2-1 mutant was researched using a white light source for 24
hours, a slight but noticeable increase in curvature was observed with both right and left
irradiation. In conclusion, while the wav2 mutant inhibits root tip rotation and thus
negatively regulates stimulus-induced root bending, it is not adequate for sensing and
responding to environmental stimuli. While the use of mutant forms has proven to be useful
for specific parameters, space-based research is required to corroborate the findings in the

genuine microgravity environment of space (Mochizuki et al., 2005).

Figure 1 Root Gravitropism of Arabidopsis thaliana in Wild Type (Left) and WAV 2-1 Mutants (Right)

Source: Mochizuki et. al., 2005: 3.

2.2. Effect of Microgravity on Leaf

The Biomass Production System is a space shuttle equipped with a double mid-deck
lock that is used to cultivate plants on a space station and it has four growth chambers
(PGC). Each PGC governs the ambient temperature, humidity, light level, CO2
concentration, and matrix potential in the root zone. Each PGC has a light source that is
cool white fluorescent lights. In an experiment that conducted by Stutte et al. (2006), the
parameters of chloroplast development and cell morphology were investigated with the 21-
day-old Triticum aestivum inside this shuttle in the space environment (Table 1). There was

no difference in chloroplast density between pg (microgravity) and 1g (earth gravity), but
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chloroplasts produced in pg conditions were slightly more rounded than chloroplasts
produced in 1g earth gravity controls. The growth of thylakoid membranes differed between
the ug and 1 g samples, although there was no statistical difference in the quantity of
thylakoids per grana stack. There was no change in starch content or chloroplast number
between 1 g of control plants and those grown in the experiment under pg. The transverse
thickness of the leaf showed no difference. The linear length of the leaf has decreased in the
ug, and this decrease has grown proportionally with the plant's aging. Leaf cell density was
found to be 13% higher in the pg condition than in the 1g condition. There was no
difference in leaf cell structures when gravity was changed. There was no difference in lignin
content with increasing gravity. Based on these findings, we can conclude that simulated
microgravity does not affect leaf development or photosynthetic function (Stutte et al.,
2000).

Table 1: Cell Morphology and Chloroplast Development Characteristics of
Triticum aestivum Leaves Grown in pgand 1g

Measurement ng lg P = 0.05
Cell density (#/mm°) 1,786 1,581 ok

Cell area (um?) 728 79.8 NS
Chloroplast density (#/cell) 104 9.8 NS
Chloroplast area (um?) 0.534 0.522 NS
Chloroplast L/W 2.06 2.23 o
Thylakoid density (#/grana) 12.23 114 NS
Thylakoid spacing (nm) 18.4 19.3 ox

Source: Stutte et al., 2006: 7.
2.3. Effect of Microgravity on Plant Growth and Morphogenesis

Plants must be the right size and form to carry out their physiological and
biochemical functions effectively. Growth and morphogenesis are two closely related terms
that reflect the total growth rates and directions between different regions of the plant.
Throughout their life, plants have relied on gravity as the most stable and reliable signal since
it always moves in the same direction. As a result, it is assumed that the stressful
environment of space with microgravity conditions will have a significant impact on plant
growth and morphogenesis. Parabolic flight (a zero-gravity flight mode) experiments can be
performed in the earth's environment to provide microgravity conditions, although this is a
very short-term technique to observe biological phenomena that occur in protracted
processes such as morphogenesis and growth. Consequently, machines having a horizontal

axis known as clinostats have become a common tool for simulating microgravity (Hoson,
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2014). Clinostats, which were introduced near the end of the nineteenth century, is the most
basic and least expensive technology for manipulating gravity on Earth. It simulates
microgravity by taking and averaging the gravitational vector over time and simulating the
absence of directional gravity input. Clinostats are divided into distinct classes based on their
rotation speed and the number of rotation axes, and they are utilized in a variety of
applications. The vertical axis of the organism in 1D clinostats is a continuation of the
clinostat's axis of rotation; in 2D clinostats, the organism is rotated in a plane perpendicular
to the axis of rotation; and in 3D clinostats, it consists of two gimbal-mounted frames
rotated separately by two unique motors. Aside from clinostats, diamagnetic levitation is
another method for simulating microgravity on Earth (Fig. 1). The diamagnetic levitation
operating principle is based on the fact that the material to be analyzed by the force created
by the magnetic field remains in the air without support (Ferranti, Del Bianco, & Pacelli,

2021).

Figure 2: a: 1D Clinostat; b: 2D Clinostat; ¢: 3D Clinostat/ RPM; d: Diamagnetic 1 evitation. Clinostats
and RPMs are Devices that Employ Rotation to Counteract the Effects of Gravity on Plant Growth and
Development. 1D and 2D Clinostats Rotate Around a Single Axis, whereas 3D Clinostats Rotate
Apround Two. Diamagnetic 1evitation is a Method of Suspending an Organism in the Air Without the
Need for Any External Support by Balancing the Weight of the Organism Employed in the Experiment
with the Repulsive Force Imposed by a Magnetic Field. Depending on its Position in the Magnetic Field
Gradient, xg; Double the Usual Gravity, ug; Zero Gravity

a b

External
Support —,
Structure

Motor

Source: Ferranti et al., 2021: 3.
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Land plants were subjected to a variety of environmental forces during their
evolution more than 400 million years ago. In the case of submersion, the force of gravity is
the one that causes the most mechanical stress for plants. Underwater, the force imparted to
the plant body has a much diminished impact (Hoson, Saito, Soga & Wakabayashi, 2005). In
a microgravity simulation experiment, water was used as the medium for microgravity
simulation, and the development of coleoptiles was studied by submerging them in water. As
a semi-aquatic plant, the rice coleoptiles employed in the experiment grew quickly and
thinner than the underwater-grown version; it was discovered that despite simulating
elongation, it inhibited lateral growth (Fig. 2). It has also been discovered that when rice
coleoptiles are submerged, they produce different changes in the amounts and metabolism of

cell wall components (Hoson, 2014).

Figure 3: Rice Seedlings Growing on Land (Left) and Rice Seedlings Growing Underwater (Right)

Underwater

11

Source: Hoson, 2014: 4.

Many Many ground-based studies utilizing various types of simulators have been
done in recent years to elucidate gravity's impact on plant growth and morphogenesis, and
we have been able to gain great information about the gravity-dependent phenomenon using
these simulator experiments. Besides all these good aspects, we may encounter some
disadvantages. Many researchers have not taken the opportunity to compare their
experiments on simulators with results from experiments with "real" microgravity in the
space environment. Since this comparison has not been performed, and each simulator has a
unique feature, it is difficult to determine both the biological reactions or the responses of

the living things are caused by the simulated gravity itself or are a side effect created by the
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simulation technique (Herranz et al., 2013). Although opportunities for space research were
previously restricted, the situation has substantially improved since the International Space
Station's scientific operations commenced (Hoson, 2014).

An experiment called RICE on Space Shuttle STS-95 was aimed for observing
changes in factors such as growth, cell wall characteristics, and morphogenesis of rice
seedlings during space flight. In this experiment, rice seedlings were grown under dark
conditions and the temperature difference was minimized by 0.2°C when compared to the
ground-based experiment. When the length of coleoptile was measured, rice seedlings that
grown in space were observed to be greater than in the ground seedling. When the
elongation rate of coleoptiles kept frozen at 4°C in space was measured, it was found to be
greater than that of control coleoptiles. When the mechanical characteristics of coleoptile cell
walls were investigated, it was discovered that the cell wall extension of plants growing in a
space environment was larger than that of control plants (Hoson et al., 2002). In another
experiment, it was conducted to clarify their changes in growth by growing wild-type
Arabidopsis thaliana and ethylene resistant mutant (etrl-1) hypocotyls in the dark on the
Space Shuttle STS-95 (Fig. 3). As a result of these experiments, the elongation rate of
Arabidopsis increased in the microgravity environment and growing under microgravity
conditions seedlings gave greater lengths of hypocotyls. As a result of both experiments, we
can conclude that the microgravity environment of the space environment can regulate plant
clongation by increasing the plant's elongation rate (Soga, Wakabayashi, Kamisaka & Hoson,
2002).

Figure 4: Effect of Microgravity on Elongation in Arabidopsis thaliana plants.

15
Columbia etr1-1
12t L
E
E
Z 9t L
8
g
>
g —e— Control —e— Control
£ 6 —O— Space I —0— Space
2
3
3} L
ol e
60 84 108 132 60 84 108 132
Time (h)

Source: Soga et al., 2002: 3.



University of Turkish Aeronautical Association

Journal of Aviation and Aerospace Studies

Tiirk Hava Kurumu Universitesi
Havacihik ve Uzay Calismalan Dergisi

2.4. Effect of Microgravity on Plant Molecular Structure

Plants that perceive gravity as a force throughout their evolution, developed growth
models with tropisms based on the gravitational vector. Plants are particularly sensitive
creatures to environmental changes, even single-celled photosynthetic organisms can
petceive changes in the gravitational environment. It has been observed that when plants
with a coordinated system for a response to environmental changes were transferred to the
International Space Station, they change their gene expression models by fine-tuning their
metabolic processes with the coordinated system they have in order to adapt to this

unfamiliar environment (Zupanska, LeFrois, Ferl & Paul, 2019).
2.4.1 Changes in heat shock proteins (hsp)

After a period, misfolded proteins precipitate and concentrate in the cell, causing a
lot of problems. Heat Shock Proteins (HSPs) arise at this phase and operate as molecular
chaperones. It allows misfolded and aggregated proteins a second chance to refold properly
and prevent misfolding. While HSP synthesis increases, transcription of other proteins
begins to decline. This response is triggered by heat shock factors (HSFs), which are
involved in the transcription of HSPmRNA (Taiz & Zeiger, 2008).

With an experiment that conducted by Zupanska et al. (2019), it was observed that
Arabidopsis plants perceived the space flight and induced gene regulation of HSPs and
HSFs. Stress responses are classified as eatly or late at the molecular level, depending on the
duration or intensity of the stimulus. Tolerance and adaptation occur against the stress factor
after the responses. On the other hand, the changes in gravity that occur with space flight
cause stress responses in both stages and cause the HSPs to be stimulated. Thus, it is
hypothesized to play a role in cell shape preservation, along with HSP induction, by
preserving the cytoskeletal architecture. 2D clinorotation were utilized to imitate
microgravity in an experiment with cultures of wild-type Arabidopsis thaliana hypocotyl cells.
Undifferentiated cells sense gravitation in the microgravity environment encountered during
space flight, and in response to prolonged microgravity circumstances, HSP genes are
activated. The experiment was carried out together with the effect of decreasing gravity in
the space environment, it was observed that the most increased HSPs were Hsp17.6A, which
inhibits protein aggregation, and Hsp101, which plays a role in the separation of formed

protein aggregates (Zupanska, LeFrois, Ferl & Paul, 2019).
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2.4.2 Changes in chromosomes

Many experiments conducted during space flight have revealed that chromosomes
are negatively affected. Chromosomal abnormalities were found in the seeds of plants
brought back from space and grown. In another set of spaceflight experiments, Crepis
capillaris seeds showed chromosomal abnormalities and poor germination. In addition,
chromosomal abnormalities in Crepis plant seeds and early maturation during Arabidopsis
plant germination were observed during the 827-day space flight. Instead of attributing
radiation to this condition, the researchers suggested that it is the result of a negative
influence on the cellular DNA repair machinery. Thus, it has been proposed that
microgravity and the time of space flight cause chromosomal damage by altering the effect of

other mutagenic agents (Kitaya, 2019).
2.4.3 Changes in meristematic cell

Plant development begins with the vegetative stage of embryogenesis and continues
throughout the plant's life. Embryogenesis establishes the plant's basic structural plan and
forms meristems, which will later give rise to other organs in the mature plant. Meristems, on
the other hand, provide cell growth and differentiation by their ability to divide continuously.
As a result, the tissues and organs that make up the plant's overall size, shape, and structure
are produced. Cell growth and division in meristems are coordinated by signals sent between
different sections of plant organs. The ability to perceive and respond to these signals is
known as "meristematic competence" (Taiz & Zeiger, 2008).

The activity of meristematic cells may alter as environmental conditions change. In
an experiment with lentil seedlings, results from the microgravity environment of space
studies revealed a decrease in S phase and an increase in G1 phase in meristematic cells. In
addition, it was requested to observe the seedling development by performing tests in three
different environments. These are, during space flight, microgravity simulation with RPM
machine, and 1g control. RPM is a machine that eliminating the gravity vector and distributes
it equally, instead of at a single point, thus causing no response to a specific gravity vector
(Fig 5). Experiments were carried out with all three _Arabidopsis thaliana seeds in a dark place
for 4 days. As a result, for both during space flight and in RPM machine: Etiolated seedlings
with high germination rate (more than 75%), no green parts, and highly developed

hypocotyls were produced (Matfa et al., 2010).
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Figure 5: a; Dimensions of Arabidopsis Seedlings During Spaceflight (Left), Inside the RPM
Machine (middle), and in the 1g Control Medium (right). b,; Quantitative Measurement of Growth
Dimensions
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Source: Matia et al., 2010: 4.

3. RADIATION EFFECTS ON PLANTS

The space environment has got high radiation levels that can be lethal to living
organisms. This high radiation nature differs from the earth's shielding nature. While the sun
is our planet's primary source of radiation, this situation alters in space. To beginning,
consider cosmic rays, which are composed of high-energy protons and atomic nuclei
traveling very near to the speed of light. The solar proton activity, which occurs when the
sun ejects high-energy protons can be given as a second example. These generate extremely
high radiation levels and enough to cause death from severe radiation poisoning. Finally, we
can use the energetic charged particle radiation belts (Van Allen Belts) as an example (Perez,
2017; Arena, De Micco, Macaeva & Quintens, 2014). Several strategies have been used to
study the impact of radiation on plants in spaceflight and on Earth. According to the results
of space experiments, it has been discovered that plant reactions vary significantly depending
on the influence of radiations kind, dose, and time (De Micco, Arena, Pignalosa & Durante,
2011).

3.1. Radiation Effects on Plant Genomic Material

The more chromosomes a plant has, the more sensitive it is to radiation and the less
radiation can cause damage or death. According to this, because chromosomal volume varies

during cell division, the organism may react differently to radiation depending on the phase
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of these cycles. Polyploidy occurs when an organism has more than two copies of each
chromosome. It is a widespread occurrence in plants, and it provides plants with an
evolutionary advantage that encourages adaptation and speciation. Polyploids are shielded
against the harmful consequences of mutations due to gene redundancy. Polyploidy is also
known to conceal recessive mutations. As a result, any mutations that cause negative features
can be concealed by a healthy allele of the same gene, allowing the organism to sutrvive
deadly circumstances. Plants' radiosensitivity is also reduced by polyploidy. In an experiment
that conducted by De Micco et al. (2011), two Arabidopsis thaliana, one with a tetraploid
chromosome and one with a diploid chromosome, were exposed to high LET radiation, and
it was observed that the tetraploid plant lived longer than the diploid plant. Alterations in
organisms' DNA generated by ionic radiation can result in a variety of phenotypic changes.
These modifications have a variety of side effects, including abnormal plant growth in plant
morphology, increased pubescence, physiological and cytological changes, anthocyanin
accumulation, phenolic compound production, changes in photosynthetic cells, antioxidative
system modulation, and thylakoid membrane expansion (De Micco et al., 2011).

In an experiment that conducted by Shui et al. (2014), the effects of radiation on the
genome and epigenome were investigated in rice, treated with low and high heavy ion
ground simulation and during space flight. 200 rice seeds wete fixed on China's 20th
recoverable satellite for 18 days, for the observing space radiation effects. On the other hand,
ground-based control rice seeds were positioned in the chamber at the Heavy lon Research
Facility and it separated to two radiation group. From the spaceflight group (SP) and two
radiation groups (R1 and R2), cight seeds were randomly selected for mutation rate analysis
using the AFLP and MSAP methods. On the other hand, the same number of control plants
from each group were also randomly selected. For the AFLP test, the average polymorphism
rates of SP, R1, and R2 were respectively; 2.9%, 3.4%, and 3.2%. A significant increase in
polymorphic rate was detected in all three groups when compared with their controls. The
polymorphic ratios of the three groups SP, R1, and R2 treated for the MSAP test were
respectively: 5.6%, 4.6%, and 4.2%. In the MSAP assay, polymorphic areas that were visible
only in the spaceflight and irradiated group but not in the control group were defined as
mutation areas. Four mutation sites were identified in this experiment, that used Hpall and
Mspl restriction enzymes. These are hyper-methylation in the CG region, hyper-methylation
in the CNG region, hypo-methylation in the CG region, and hypo-methylation in the CNG
region. According to the data that they had, all of these mutations were found in both the
spaceflight and radiation groups. While more than half of the mutations in the radiation

groups occurred in the CG region, the CNG mutation was more common in the space flight
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group. With these results, it has been suggested that space flight could induce the epigenome.
Even though the mutation rates of rice in spaceflight and on the ground were similar, the
location of mutations in the genome differed between the radiation groups. Two factors
have been proposed as the cause of this difference. To begin with, although radiation is
simulated on Earth in the experiment, the types of radiation that exist in space have become
more complex and diverse. As a result, the mutagenesis effects on the genome of the living
organism vary. Second, it is suggested that the microgravity and magnetism of the space
environment can increase the effects of radiation on living organisms (Shi, Lu & Sun, 2014).

3.2. Radiation Effects on Plant Morphology

Along with the researches, it has been found that radiation causes physiological
changes in living organisms by damaging components such as DNA. With an increase in
radiation level, the amount of reactive oxygen species (ROS) increases in the cell. ROS can
initiate free radical chain reactions in which various free radicals are formed and cause the
formation of various free radicals in the cell such as carbon-centered organic radicals,
peroxide radicals, alkoxy radicals, thiyl radicals, sulfenyl radicals. For example, after gamma
irradiation, the accumulation of hydrogen peroxide (H20Oz), a key component of ROS,
increased, especially in the plasma membranes of leaf tissues and in the middle lamellae.
Living organisms have an endogenous enzyme defense mechanism that includes superoxide
dismutase, peroxidase, and catalase to defend themselves from and control the potentially
harmful effects and damage of ROS (Wi et al., 2007). These endogenous enzymes that
provide defense against ROS emerge with a tissue and plant-specific response in resistance to
radiation. In addition, plants may be more resistant to radiation alongside a prokaryotic
organism because their genetic material is membrane-enclosed, and they have more
complicated organelle organizations than prokaryotes. Furthermore, phenolic compounds
are secondary metabolites generated by plants that include one or more hydroxyl groups
connected to the benzene ring and functional group. These compounds, which can be found
in the fruit portions of plants too for providing taste, primarily defend the plant when it is
subjected to stressful circumstances. Phenolic compounds, which contain flavonoids,
phenolic acids, tannins, stilbenes, and lignins, provide an excellent defensive mechanism for
plants against radiation. It is also known that trichomes in plant epidermis play a function in
protecting the plant's meristem and shielding the plant from UV rays (Fig. 6) (Arena et al.,
2014).
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Figure 6: Properties that Gives to Plants Radio-resistance.
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In an irradiation experiment that conducted by Wi et al. (2005), with high x-ray
doses at 50 and 100 Gy, reduced growth of bean plants was observed. After irradiation,
although flower development was observed in the plants and chlorosis and tissue necrosis
did not occur, a great decrease in stem elongation and leaf growth was observed. In another
experiment, it was observed that Arabidopsis plants exposed to low dose (1-5 Gy) irradiation
showed a typical structure with arranged thylakoid membranes of different grana and stroma
regions with an ellipsoidal shape compared to control plants. On the contrary, when exposed
to a high dosage of 50 Gy irradiation, the normal shape of chloroplasts altered dramatically,
their thylakoid membranes were destroyed, and numerous plastoglobulin and starch grains
appeared. Damage and disorientation of the grana and thylakoids, as well as restriction of
carbohydrate transport, were seen in association with these deposits. However, there was no
apparent difference in chloroplast size and structure between low- and high-dose irradiated
plants. Aside from the change in photosynthetic apparatus, no change in mitochondria was

observed after low-dose irradiation, however, this condition altered after high-dose
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irradiation, resulting in distorted mitochondria, and swollen endoplasmic reticulums in the
plant. Furthermore, no damage to the nuclear envelope was found at both high and low

irradiation levels (Fig. 7) (Wi et al., 2005).

Figure 7: Phenotypes of Arabidopsis of Control (Left) and Treated After 6 Days with 50 Gy (Righ?)

Gamma Irradiation

Source: Wi et al., 2005: 2.

Pectins are the most radiosensitive molecules among the matrix components. With
its degradation, we can see the dissolution of the middle lamellae visibly. With the dissolution
of the middle lamella, the pores that support tissue softening and water absorption are
increased. Radiation-induced change in cell wall materials will reduce mechanical constraints
during turgor pressurized cell expansion. Thus, there will be an increase in the cell size of the
leaves exposed to radiation. Although mechanical protection or metabolic responses cannot
prevent cell/tissue/organ degradation, plants are adaptable organisms that can continue to

develop and are more likely than mammals to survive radiation exposure (Arena et al., 2014).

3.3. Radiation Effects on Plant Morphology

Photosynthesis is a physiological mechanism that affects plant development directly
and is extremely susceptible to environmental stress. Along with the experiments, it has been
revealed that X-rays, gamma rays, and heavy ions cause damage to the photosynthetic

apparatus of the plant. Therefore, such damage also suppresses photosynthesis. The major
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cause of this damage due to the photosystem II (PSII) complex's susceptibility to radiation
damage. Photosystems (PSI and PSII), located on thylakoid membranes; are systems made
up of chlorophyll, proteins, and other smaller inorganic molecules. PSII, one of these
photosystems, is a complex of various pigments and proteins found in both higher plants
and cyanobacteria, with the electron transporter plastoquinone, which transfers electrons by
water oxidation. It consists of more than 25 polypeptides in its complex structure. The
primary antenna complex is that the light-harvesting chlorophyll protein complex, which
collects light energy and transports it to the chlorophyll reaction center (P680). Second, the
oxygen-evolving complex (OEC) is the site of photo-oxidation in water. Finally, D1 and D2
proteins are found in the PSII reaction center as heterodimers. Because the D1 protein is the
primary target of radiation stress, we can obviously observe radiation-induced damage in the
PSII region (Rea et al., 2008).

In ultrastructural studies on the peel of banana fruit, induced expansions between
thylakoid membranes and losses in grana stacks were observed at exposures above 0.2 kGy
with gamma irradiation. lonizing radiation has also been demonstrated to suppress
chlorophyll production in etiolated wheat and batley leaves, as well as potato tubers. In
addition, 1kGy gamma irradiation changed the chloroplast structure in fruits containing
chloroplasts in their hypodermis at harvest time. The plastids of the maintained control plant
became senescent, with few distinct plastoglobulins and faintly colored inner membranes.
The plastids preserved a large amount of their inner membrane as somewhat inflated
thylakoids packed with an electron-dense material in the group of plants exposed to
irradiation during storage. The grana stacks were even absent in some plastids. Based on the
findings, it was expected that irradiation affects plastids in two ways: first, it inhibits
senescence, and second, it causes dedifferentiation in the agranal stage (Kovacs & Keresztes,
2002). Another experiment with the Phaseolus vulgaris, revealed that the photosynthetic
apparatus efficiency decreased after being exposed to high levels of irradiation around
50/100 Gy, resulting in a considerable drop in total chlorophyll content. The reduction in
photosynthetic pigments was assumed to be a negative outcome of oxidative stress induced
by free radicals as a result of ionizing irradiation. At the anatomical level, high-dose radiation
had no negative impact on the leaf structures of Phaseolus vulgaris. Exposure to large doses of
X-rays, on the other hand, boosted the synthesis of phenolic chemicals. High phenolic levels
are well recognized to give radiation resistance to plants and successfully protect cells from
DNA damage. Aside from all of these experiments, it is known that the seed phase is more

radiation-resistant than the other phases of plants life. On the other hand, because water
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deprivation decreases radiolysis and the overproduction of free radicals, dried seeds are more

radiation-resistant (Arena et al., 2013).
4. OPTIMUM LIGHTING FOR PLANTS IN SPACE

4.1. Effects of Light on Plants

Light has a variety of affects on plant life. To begin with, plants are photosynthetic
organisms that require light to generate energy. They can also use the power of light to grow.
In addition to all these two, light acts as a morphogenic signal, controlling several plant
processes. Finally, it participates in a variety of light-dependent metabolic processes in the
plant (Fig. 8). Light, for example, causes the production of phytochrome hormones, which
play a vital role in plant growth and development. The plant's pigments absotb light energy
and send it to the reaction center; all of these pigments are found within the chloroplasts.
The proteins required for photosynthesis are found within the thylakoid membranes. In
thylakoid membranes, chlorophylls and light-gathering accessory proteins are attached to
proteins by very special bonds. As a result of this special bonding, the energy transferred in
the antenna complexes and electron transfer is carried out in the reaction center in an

optimum way (Berkovich et al., 2017).

Figure 8: Role of Light in the Plant 1ife
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4.2 LED Lighting Systems and Reactions in the Plant

There are three important advantages of working with LED in plants: First of all,
there is no need for electronic ballasts used to limit the amount of current in the electrical
circuit like other light sources (e.g. fluorescence), it offers the flexibility to choose
monochromatic light and different wavelengths and it can be used in small areas without
problem proximity to the plant, owing to its very low heat emission (LED Systems Target
Plant Growth., nd). For an example for these advantages of LED systems: VEGGIE
(Vegetable Production System) are small vegetable production rooms where NASA
developed the concept of using photosynthetic higher plants to provide bioregenerative life
support for NASA astronauts during long-duration space flights (Fig. 9). The LED lighting

system is the source of plant growth in these rooms (Burgner et al., 2020).

Figure 9: “V'eggie” 1 egetable Production Unit on the International Space Station.

Source: Burgner et al., 2020: 2.

Besides from Led lighting system, we can use high-pressure sodium or metal halide
to cultivate plants too, but different types of lamps provide different proportions of radiant
flux, which affects both photosynthetic efficiency and thermal balance. Parallel to this, when
compared to LED light sources, it is required to place them at more remote points to avoid

damaging plants. Thus, additional working power is required to produce sufficient
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photosynthetic photon flux (PPF) at the leaf level (Bula et al., 1991). Let's go through this
topic in detail with an experiment. Photosynthetic photon flux (PPF) is a unit of
measurement that represents the overall quantity of photosynthetically active radiation
generated by the lighting system once per second. The purpose of this experiment was to
evaluate the quality of the LED light system by exposing the Chinese cabbage grown in
space to continuous red (650 nm) and blue (470 nm) rays. Control plants were cultivated
with high-pressure sodium lights. A set of plants developed with PPF 100 were transported
to a point where the PPF ratio was 400, and the differences in PPF ratios were controlled. In
addition, three unique parameters of chlorophyll fluorescence, indicative of photosynthetic
energy conversion, were computed:  PSII quantum yield (Fv/Fm), photochemical
fluorescence quenching (qP), and non-photochemical fluorescence quenching (NPQ). The
following are the results of the PPF 100 plant assessments: There were no significant
variations in photosynthetic pigment content on the 15th day when compared to control
plants grown with HPS lamps; however, plants cultivated with LEDs had higher Fv / Fm,
NPQ, and photophosphorylation rate than plants grown with HPS lamps. While no change
in the Fv/FM ratio was observed on the 28th day, the NPQ ratio was less than the
photophosphorylation ratio in LED plants, and the rate of photophosphorylation was
percentage times higher. As a result of this phenomenon, plants grown under LED light
have a very high energy storage capacity during photosynthesis. When the experiments were
carried out with the PPF400, the differences between the control and the plants growing
under LED light were more apparent. The outcomes are as follows. LED plants produced
more photosynthetic pigment than control plants. The photosynthetic system is anticipated
to adjust to the altered illumination circumstances as a result of this situation. Surprisingly,
the rate of photophosphorylation in the control plants' leaves was two times lower than in
PPF100. Furthermore, a high shoot/root dry weight ratio was discovered in plants grown
under LED on the 28th day, indicating that the plant's organ development was unbalanced.
In all of the results obtained, the chlorophyll concentration did not respond to the light
spectrum and hence did not suggest changes in plant production. The photophosphorylation
rate, on the other hand, was the greatest and varied with PPF and light spectrum. More
research into the development of LED illumination sources for plant growth and yield must
quantify the finer physiological parameters that affect plant yields, such as plant hormone
activity and cell homeostasis. Employing LED lights, it may be feasible to influence
physiological processes in the greenhouse by using light sources with different spectrums. As
a result, it may generate a variety of light sources that are most useful in a variety of

applications (Avercheva et al., 2014).
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5. RESULT

We aimed to examine the impacts of space environment conditions on plants in this
review by bringing together key studies and observations. The following are the broad
conclusions taken from these effects: Plants have exhibited a resistance mechanism to all of
these tough environments, as demonstrated by experiments wherein long-term space
journeys or tough circumstances such as microgravity and radiation are simulated. For
example, despite a decrease in response due to microgravity conditions, the plant was still
able to perform gravitropism movement, there was no loss in the cell structures and
functions of the leaves, only the shape and position of the cell changed with environmental
factors, and when exposed to high levels of X-rays, these tiny greens stimulated the
production of phenolic compounds as natural shields against radiation. As a consequence,
we may infer that the growth and development model is an intrinsic genetic ability for plants
and that environmental factors determine whether this innate genetic ability develops in a
positive ot negative direction. The plant's capacity to detect the environmental change and
adapt to it in order to live is beneficial to both present and future astrobotanical research.
Almost all research encountered difficulties, but these obstacles did not prevent plant
development in space. As space exploration increases and technology develops,
astrobotanical studies will progress parallel within. We believe that the overtime, many
different planets will be discovered in other stars. Such as Earth-like planets, oceanic planets
formed entirely of water, planets like Mars that have lost their atmosphere because of solar
wind influence, and planets like Venus that have distributed their seas into deep space with
uncontrolled greenhouse effects... With these increasing discoveries, both astrobiology and
astrobotanical research, which recycles the habitability of these flights, will increase every

year.
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ABSTRACT

This study was carried out for the purpose to research the relationship between pilot’s leadership
styles and crew resource management practices. The data obtained were collected from 104 pilots
working at the airports in Istanbul by survey data collection method; 3 of them were deemed invalid
and 101 questionnaires were tested in the SPSS'21 package program. Factor analysis was executed to
test the validity and reliability of the scales and as a result of the normality analysis applied,
spearmen correlation analysis was applied based on the assumption that the distribution was not
normal; linear regression analysis was applied to test the effect hypothesis. As consequence of the
regression analysis, 1t has been revealed that has a meaningful and positive effect on attitudes
towards the cockpit management of the pilot's autocratic leadership style; on attitudes towards
individual performance in stress, fatigue and emergency situations of democratic leadership style; on
attitudes towards communication, coordination and teamwork of libertarian leadership style. It is
thought that the study will contribute to the understanding of the "leadership approaches of pilots"
in crew resource management practices and thus contribute to flight safety.
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Havayolu Operasyonlarinda Pilotlarin Liderlik Tarzlar1 ve Ekip
Kaynak Yénetimi (EKY) Uygulamalar1 Arasindaki [ligkinin

Incelenmesi

OZET

Bu c¢alisma, pilotlarin liderlik tarzlari ve ekip kaynak yonetimi uygulamalart arasindaki iliskinin
incelenmesi amaciyla gerceklestirilmistir. Elde edilen veriler, Tstanbul’daki havalimanlarinda calisan
104 pilottan anket veri toplama yéntemiyle toplanmis; 3 tanesi gecersiz saytllmis olup 101 adet anket
formu SPSS’21 paket programinda test edilmistir. Olgeklerin giivenirlilik ve gegerliligini test etmek
icin faktor analizi yapilmis ve uygulanan Normallik Analizi sonucunda dagilimin normal olmadigt
varsayimina dayanarak spearmen korelasyon analizi uygulanmis olup; etki hipotezlerini test etmek
icin dogrusal regresyon analizi kullandmistir. Yapilan regresyon analizi sonucunda, pilotlarin
otokratik liderlik tarzinin kokpit yonetimine iliskin tutumlar tGzerinde; demokratik liderlik tarzinin
stres, yorgunluk ve acil durumlarda bireysel performansa iliskin tutumlar tzerinde; liberal
(serbesiyetci) liderlik tarzinin iletisim, koordinasyon ve ekip calismasina iliskin tutumlar tzerinde
anlaml ve porzitif yonde bir etkisinin oldugu ortaya konmustur. Bu dogrultuda, ¢aligmanin ekip
kaynak yoOnetimi uygulamalarinda “pilotlarin  liderlik  yaklasimlarinin®  anlasilmasina  katkida
bulunacag: ve boylelikle ugus emniyetine katki saglayacagr dustunilmektedir.

Anahtar Kelimeler: Liderlik, Liderlik Tarz1, Ekip Kaynak Yoénetimi, Ugcus Emniyeti

INTRODUCTION

Leadership, by its nature, is one of the subjects that aviation is most interested in
(Bass, 1990: 3). Given the complex nature of leadership, there is no single familiar accepted
definition of leadership. The word leader was brought to the literature by the english writer
Samue Johnson in 1755; The word meaning is expressed as commander, leading person and
captain (Antonakis et al., 2004: 3). Considering that the concepts of leader and leadership are
different from each other, leadership; it is possible to define it as the ability to bring
individuals together around organizational goals and to act in line with these goals (Guney,

2015: 336).

As in every field, it is also known that leadership and managerial attitudes affect
employee performance in the aviation industry. At this point, crew resource management
practices carried out important in order to increase the efficiency of flight crews, to realize
the importance of the human factor in aviation and to reduce possible errors. Crew resource

management practices are critical to improved operational performance; it focuses on “non-
g 5
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technical abilities” as leadership, situational awareness, decision making, teamwork and

communication (Flin et al., 2002: 68).

In addition to the individual's social and cognitive abilities and experiences; it is
known that crew resource management develops within the framework of issues included in
the organizational climate, such as strong team performance, trainings that support behavior,
measures against possible accidents and problems. The key element in this cyclical process is
safe operational performance. Pilots in the "leader" profile in crew resource management

practices play a critical role in determining and supporting operational team performance.

Within the framework of this information, this the study focuses on the concepts of
leadership and crew resource management and the traditional leadership behaviors known as
autocratic, democratic and liberal leadership styles; its relationship with attitudes towards
crew resource management such as communication and coordination, stress and emergency
management, and cockpit management has been examined. Through the data obtained from
the pilot participants, considering the assumption that the distribution is not normal, it was
applied “spearmen correlation analysis” to evaluate the relationship between the variables

and “linear regression analysis” to test the effect hypothesis.

CONCEPTUAL FRAMEWORK

1.1. Leadership Concept

The leadership process in which the leader is involved turns into a social impact process
with the attendance of the subordinates in the endeavour to reach the organizational aims. A
leader is someone who empowers or effects others to succeed certain aims; also leadership
can explain as the skill to mobilize individuals for these purposes (Nanjundeswaraswamy &
Swamy, 2014: 57). It is known that leadership characteristics are effective on social cohesion,
constructive behavior and internal motivation (Birol & Yazici, 2011: 115). At this point, if
the tasks within an organization are highly configured and the leader has good relations with

his employees, the level of effectiveness for the employees will be expected to be high.

1.1.1. Leadership styles

Leadership style is known as the total of characteristic and abilities that leaders use
when interacting with his subaltern (Ojokuku et al., 2012: 202). Leadership has become one
of the issues that can cause many accidents, have an impact and isolate in the aviation
industry. Considering that leadership is in a constant relationship with flight safety and risk

management issues, the effect of leadership behavior applied by pilots on flight safety is

26



University of Turkish Aeronautical Association
Journal of Aviation and Aerospace Studies

Tiirk Hava Kurumu Universitesi
Havacihik ve Uzay Calismalan Dergisi

inevitable. The fact that flight safety is possible with a successful flight crew represents the
integrated process of technology and human factor. Therefore, responsible captain pilot’s in
flight operations need to establish a systematic, rigorous and comprehensive environment of
trust at the point of decision-making and prioritize the communication factor (Ayiei et al.
2020: 2). With the separation of leadership styles as traditional and modern in the literature,
this study will be carried out within the framework of autocratic, democratic and libertarian

leadership behaviors, which are among the traditional leadership styles.

1.1.1.1. Autocratic leadership

Autocratic leadership style arises because the leader has absolute power in a group or
organization. The leader, as the person who takes the responsibility for the execution and
conclusion of the work alone, expects his colleagues to follow his instructions and
implement the decisions that he took (Wang, Liu & Liu, 2019: 2). Autocratic leadership
represent centralization of control in teams. This situation have both positive and negative
effects on team climate and team performance. Autocratic leadership can limit the control of
subordinates on decisions and hence team members can feel worthless. Conversely, when
the admissibility of autocratic leadership is considered to be related to the organizational
culture in which leadership is practiced, leaders can benefit from the psychological safety of
the team and thus team performance. At this point, it is also known that autocratic leaders

support team members by providing direction and clarity (Hoogh, Greer & Hartog, 2015: 3).

1.1.1.2. Democratic leadership

Democratic leadership, also known as participant leadership; it is a leadership style in
which employees are further active in the decision-making process. In a democratic structure,
the decision-making process is not centricalization; for this reason, it is known that there is
the potential to make wrong decisions depending on the additive made by the subaltern
(Jony, Alam, Amin & Alam, 2019: 30). Even though, a democratic leader will make the final
decision; he include all the team members to the decision-making process. This not only
increases job satisfaction by including team members in what is happening; but also provide
to improve their abilities. Because of feedback takes time, this leadership approach results in
slower development of events, but generally the conclusion is better. Democratic leadership
style is preferred more when teamwork is required and productivity is more important than

speed (Gastil, 1994: 955).
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1.1.1.3. Libertarian Leadership

Libertarian leadership is also known as a "hands-on" style of behavior. It refers to a
situation where the leader gives little or no direction, giving employees as much freedom as
possible. All authority within the organization is given to employees; goals are set and
finalized by them. The most distinctive feature of the libertarian leadership style is
independence and capability. It is an effective style that can be used when employees are
highly skilled, experienced and trained (Sharma & Singh, 2013: 55). Leaders who adopt a
libertarian leadership style have little control over their subordinates and allow their
subordinates the freedom to actualize assigned tasks without direct control. While this
attitude gives his subordinates the authority to make decisions; it is also an indication that
they have agreed to abide by the decisions that they have taken (Tarsik, Kassim &

Nasharudin, 2014: 3).

The pilots are the leaders who plan the missions and make the final decision during
the flight; it is known that they have the authority to assign flight crews to new duties in case
of emergency during normal flight operations, while carrying out the common duties
included in the SOP (standard operation procedures). In order to achieve  this,
communication between the captain who the natural leader and the flight crew is
important. Almost all of the leadership types mentioned above have certain authority
dynamics (Ginnet, 1993: 74). Although the leadership behavior of the captain pilot changes
as one of the 3 leadership styles mentioned above, especially in normal situations, the captain
makes the final decision; The responsibility rests with the captain pilot. Studies show that
autocratic leadership is effective during an emergency (Yun, Faraj & Sims, 2007:
1288). Basically, it is thought that the effective leadership behavior exhibited by the captains
in flight operations is to establish a balance between democratic and autocratic
leadership. Standardized commands in aviation language significantly affect the way of team
communication. It is thought that cockpit leaders should influence members through less
direct commands and behaviors suggesting consideration of expected behavior using the

directive type of communication.

1.2. Crew Resource Management Concept
Crew resource management designed to perform safe flight operations and reduce
human errors, can be express as the best use of all available resources (knowledge, material
and labor) by an air crew. Pilots who use high-tech machines and whose main responsibility

is to ensure flight safety, sometimes conflict with their colleagues and the system they are
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in; these conflicts result in undesired errors. In order for the responsibilities given to the
pilots to address the purpose, the cabin crew must successfully perform their roles (Laukkala
et al, 2018: 95). Crew resource management practices cover a series of attitudes and
strategies that the flight crew has and should follow in the name of safety; cleatly emphasizes

the importance of the human factor in the aviation industry.

1.2.1. Attitudes towards crew resource management

In aviation, "non-technical abilities" are as important as flight behavior regarding
technical knowledge and skills for pilots and cabin crew. In addition to the cognitive and
social talents necessary for safe and secure flight operations, there are also human factors
that can affect these skills. As it is known that pilot's attitudes towards crew tresource
management affect the quality and success of crew resource management practices, it is clear
that technical skills alone will not be sufficient to carry out a flight operation (Flin & Maran,
2015: 31). In this regard, the televant study is aimed at pilot's crew resource management
applications; such as communication, coordination and teamwork, cockpit management,
stress and fatigue will be examined within the framework of attitudes related to individual

performance.

1.2.1.1. Attitudes towards communication, coordination and teamwork
In aviation, it is known that effective communication between cabin crew and pilot
is a supportive element in coordinating tasks and being prepared for possible risks. In this
respect, it can be said that communication plays an intermediary role in achieving the goals

set for safe and effective flight operations.

The concept of communication between the flight crew is an important element of
the concept of coordination. In the reports filed about flight 173 of United Aitlines in 1978,
it was stated that the main cause of the accident was fuel depletion, in addition to the lack of
communication between the captain and cabin crew (NTSB, 1978: 18). Several of studies
have provided results confirming the inadequacy of flight crew coordination at critical
moments. It is seen that the main reason for the accidents is the inadequacy of information
exchange in the cockpit and the inability to communicate (Aktas & Tekarslan, 2013: 281). It
is a fact that the success of the communication between the flight crew contributes to the
coordination and teamwork. At this point, it is thought that pilots should exhibit leadership

behavior in a way that raises awareness of the element of inter-team communication.
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1.2.1.2. Artitudes towards cockpit management

Crew resource management practices that express the efficient use of all sources in
the cockpit and during flight operations to ensure safe and effective flight operations; flight
safety improvement efforts, selection of flight personnel, special training in resource
management focused on the flight crew interplay process and its relationship with flight
performance (Gregorich, Helmreich & Wilhelm, 1990: 684). As it is known that authority is
an important element in leadership; If the captain's authority is high, the 2nd pilot's power to
observe and control the flight actions of the captain may decrease. If the authority is low, it
may cause that the captain pilot does not fulfill his duty to control the 2nd pilot. In both
cases, errors related to cockpit management bring along various risks and accidents.
Therefore, the leadership behaviors of both the captain and the 2nd Pilots have a direct
effect on the crew resource management practices. It is known that behavioral problems and
disruptions experienced in cockpit management cause problems that may arise not to be

managed.

1.2.1.3. Attitudes towards individual performance in stress, fatigue and
emergency situations

Flight operations requires being able to manage complexity, uncertainty,
unpredictable situations and unknowns. To reach high levels of safety and performance, it is
important for pilots to use adequate cognitive strategies and to ensure stress
management (Fornette, etal., 2012: 210). It is known that flight operations are directly
related to the stress level and the reasons under stress. Studies show that stress-interrelated
sleep disorder and fatigue may be particularly an important factor (Lowenthal et al., 2000:
179). It is the monotony of the activities performed that mainly influences formation of pilot
error in terms of fatigue. The state of getting used to a routine of the human body which is
exposed to the same factors for a long time reduces the amount of energy source required
for the body to work more. Therefore, pilots unconsciously fall into the monotony
characterized by other causes, but experience symptoms similar to exhaustion. There are
many factors that affect fatigue for pilots (Maciejewska & Galant-Golebiewska, 2020:
360). These factors are separated to two groups by their nature. The first one includes
external factors such as frequent changing of time zones, reduction in pressure inside the
aircraft and thus lack of oxygen in the air, noise, vibrations, inactivity and boredom; the latter
refers to psycho-physical factors such as stress, confusion, distractibility, sensitivity to

caffeine and nicotine, noise, light, physical resistance to certain stimuli, which are described
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as individual characteristics (Luczak & Zuzewicz, 2006: 22). At this point, it is clear that

internal and external factors are triggers of stress and exhaustion.

RESEARCH METHOD

1.3. Purpose of Research
The purpose of this research is to reveal the relation between the leadership styles of
pilots and their crew resource management practices. Determining the relation between
pilot's practices regarding crew resource management attitudes and leadership behaviors is a

condition for flight safety; in addition to important for the research topic.

1.4. Research Universe and Sample
The universe of the research consists of 412 pilots working in airline companies of
Turkish origin in Istanbul, and company naming rights are kept confidential due to operating
policies. The pilots constituting the main body were informed about the research via e-mail
and various written channels; 104 pilots participated voluntarily and formed the sample of
the study. 3 questionnaires with missing data were deemed invalid and 101 participant data

were analyzed.

1.5. Research Question and Hypothesis
The research question expressed based on the relation between leadership and crew
resource management was determined as follows: among 3 important dimensions trepresenting
crew resource management practices (attitudes towards communication, coordination and
teamwork; attitudes towards cockpit management; attitudes towards stress, fatigue and
individual performance in emergency situations) and 3 mportant dimensions representing the
leadership styles of pilots (autocratic leadership, democratic leadership, libertarian

leadership), 1s there a statistically significant relation?

Hi. There is a meaningful relation between pilot's autocratic leadership styles and

cockpit management attitudes.

Hoz. There is a meaningful relation between pilot's autocratic leadership styles and

their attitudes towards communication, coordination and teamwork.

Hs. There is a meaningful relation between pilot's autocratic leadership styles and

their attitudes towards stress, fatigue and individual performance in emergency situations.

Ha.: There is a meaningful relation between pilot's democratic leadership styles and

cockpit management attitudes.
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Hs. There is a meaningful relation between pilot's democratic leadership styles and

their attitudes towards communication, coordination and teamwork.

Hg: There is a meaningful relation between pilot's democratic leadership styles and

their attitudes towards stress, fatigue and individual performance in emergencies.

Hy7. There is a meaningful relation between pilot's libertarian leadership styles and

cockpit management attitudes.

Hsg. There is a meaningful relation between pilot's libertarian leadership styles and

their attitudes towards communication, coordination and teamwork.

Ho. There is a meaningful relation between pilot's libertarian leadership styles and

their attitudes towards stress, fatigue and individual performance in emergency situations.

Hio. Autocratic leadership style of pilot’s has a positive impact on their attitudes

towards cockpit management.

Hii: Democratic leadership style of pilot’s has a positive impact on their attitudes

towards individual performance in stress, fatigue and emergency situations.

Hiz. Libertarian leadership style of pilot’s has a positive impact on their attitudes

towards communication, coordination and teamwork.

1.6. Research Model

Figure 1: Research Model
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In the research model, the relation between the independent variable of leadership
style and the dependent variable of crew resource management attitudes was illustrated by

associating them in terms of sub-dimensions.

1.7. Data Collection Technique

In the related research, quantitative research techniques were used to examine the
relation and differences between variables experimentally. Questionnaire method consisting
of 3 parts was used as data collection tool. In the first part of the questionnaire, gender, age,
educational background, professional origin and flight experience, which are called personal
information; in the second part, 32 statements of the crew resource management attitude
scale; in the third part, there are 30 statements belonging to the leadership style
scale. The expressions in the “leadership style scale” developed by Clark (2008); 1t
represents 3 dimensions as autocratic leadership, democratic leadership, and libertarian
leadership. In the scale, there are 10 statements related to "autocratic leadership” style; 10
statements related to "democratic leadership" style; 10 statements related to "libertarian
leadership" style. The statements in the “flight crew resource management attitude
scale” developed by helmreich et al. (1988), helmreich et al. (1993) and (metritt, 19906); " as
“attitudes towards communication, coordination and teamwork”, "attitudes towatrds cockpit
management”, " attitudes towards individual performance in stress, fatigue and emergencies”

" 10 related to communication,

represents 3 dimensions. There are statements that
cootdination and teamwork attitudes; " 14 related to cockpit management attitudes”; 8
related to “individual performance in stress, fatigue and emergency situations attitudes” on
the scale. The expressions in the scales were directed to the participants utilizing a 5-point
likert style scale with 5 options: "I strongly agree", "1 agree", "1 indecisive ", "1 do not agree",
"1 strongly disagree". Factor analysis was executed to measure the structural validity of the
scales used; as a result of the analysis, some expressions in the "ctew resource management
attitude scale" were removed from the scale because they carry a negative factor load. On the

contrary, the "leadership style scale”" was used in the same way as there was no statement

with a negative factor load.

Personal information in the questionnaire, leadership style inventory and resource
management team descriptive statistics and hypothesis testing of the expression of the scale
were analyzed by software package SPSS'21. According to the kolmogorov-smirnov test
statistic which was taken into account depending on the number of samples in the normality

analysis applied, p<0.05 was found for all sub-dimensions of the scales and it was assumed
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that the distribution was not normal. Under this assumption, it was applied "spearmen

correlation analysis" for the purpose of test the relation between variables and “linear

regression analysis” to test effect of this relation. The margin of error in all analyzes was

accepted as 0.05.

FINDINGS

1.8. Demographic Findings
Table 1: Frequency Analysis

VARIABLES

N %

Gender Woman 2 2

Man 99 98

Age 25-30 4 4
30-35 14 13,9

35-40 6 59
40 and over 77 76,2

Educational Status Associate degree 3 3
Bachelor degree 59 58,4
Master degree 36 35,6

Doctorate 3 3
Vocational Origin Military origin 69 68,3
Civilian origin 32 31,7
Flight Experience 1-5 years 17 16,8
5-10 years 7 6,9

10-15 years 2 2
15 years and over 75 74,3
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When the frequency analysis results given in table 1 are examined; 99% of the pilot
participants were male; It is seen that their age is 40 years and over with a weight of 76.2%.
The number of those with undergraduate (58.4%) and graduate (35.6%) education levels is
higher. Among the participants, pilots with military vocational origin (69) are more in
number. From the point of view of flight experience, it is seen that 74.3% of the pilots have

15 years or more flight experience.

1.9. Validity and Reliability Analysis
Table 2: Reliability Analysis of Leadership Style Scale

Scales Number of Expressions Cronbach’s Alpha Value
Leadership Style 30 0,823
Crew Resource 21 0,708
Management

Reliability is defined as that measurements made on the same individuals give the
same result under similar conditions, that is, consistency, and it is obtained with the
coefficient a. This method is more about the reliability of common factors than the reliability
of group differences, and in this method, the common variance values that maximize the o
coefficient for the factors are estimated by the iteration method. In alpha factor analysis, it is
aimed to maximize the alpha reliability coefficient (Karaman, 2015: 42). In the light of this
information, factor loads that had a negative effect on the alpha coefficient were determined
and removed from the scale in this study. As a result of the extracted statements, the
reliability coefficients increased. In addition to component factor analysis was implement to

measure the construct validity of the scales.

In the factor analysis applied to the leadership style scale developed by Clark (2008),
the KMO value representing the construct validity was found to be 0.711>0.05 and the value
x2=1182,310 and herewith the "component factor analysis" which was found to be
significant at the p=0.000<0.05 level and no expression carrying negative factor load was
found. As a result of the reliability analysis given in table 2, the cronbach's value of the scale
is seen to be 0.823 with a confidence level of 82.3%. "Kaiset-meyet-olkin (KMO)" sample
sufficiency test and "bartlett's test of sphericity” was applied in order to determine the

construct validity of the crew resource management attitude scale by Helmreich et al. (1988,
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1993) and (Merritt, 1996) and to test its suitability for confirmatory factor analysis. KMO
value was found significant as 0.651>0.05; value of X2 =5206,873 and at the p=0.000<0.05
level was confirmed to be suitable for factor analysis. As another consequence of the
reliability analysis given in table 2, the cronbach's alpha value was found to be
0.553; therefore, after confirming their suitability for factor analysis, 11 expressions (10, 12,
14, 18, 27, 29, 31, 13, 19, 28, 32) included in the scale and having negative factor load were
removed from the scale with "component factor analysis". According to the analysis results
after the scale was reduced to 21 statements, the cronbach's value was increased to 0.708 and

the scale was found to be 70.8% reliable.

1.10. Examining the Scales of Leadership Style and Crew Resource Management

Table 3: Descriptive Statistics towards the Sub-Dimensions of the Leadership

Style Scale and Crew Resource Management Attitude Scale

Sub-Dimensions N Min Max Arithmetic Standard
Mean Deviation

Autocratic 101 2 4 2,87 0,40
Leadership
Democratic 101 1 3 2,04 0,41
Leadership
Libertarian 101 1 3 2,36 0,45
Leadership
Communication, 101 1 3 1,80 0,43
Coordination and
Teamwork
Cockpit 101 1 4 2,73 0,58
Management
Stress, Fatigue 101 1 4 2,09 0,67

and Emergencies

According to the descriptive statistics results of the leadership style scale in table 3;

the standard deviation value of the expressions about the autocratic leadership
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style showed that some of the participants moved away from the average answer score by
40%; the standard deviation value of the expressions related to the democratic leadership
style showed that some of the participants moved away from the average response score by
41%; libertarian leadership the standard deviation of the expressions regarding the leadership
style shows that 45% of the average response points out some of the participants. In this
case, it is seen that the pilot's level of perception of the expressions given in the leadership

style scale is equally acceptable for all three sub-dimensions.

Similarly, according to the descriptive statistics results of the crew resource
management attitude scale in table 3; the standard deviation value of the expressions about
communication, coordination and teamwork attitudes showed that some of the participants
moved away from the average response score by 43%; the standard deviation value of
the expressions about cockpit management attitudes showed that some of the participants
moved away from the average response score by 58%; stress, fatigue and emergency
expression of the standard deviation about the attitudes shows that 67% of the average
response points out that some of the participants. In this case, the most of expressions
perceived by the pilots in the crew resource management attitude scale are; it is seen that

there are expressions about the dimensions of communication, coordination and teamwork.

1.11. Findings towards Research Hypothesis
1.11.1. Examining the relationship between leadership style and crew

resource management attitudes

Table 4: Spearmen Correlation Analysis of Leadership Style and Crew

Resource Management Sub-Dimensions

Autocratic Democratic Libertarian

Leadership Leadership Leadership
Cockpit Management r 0,419 0,221 0,127

p 0,000** 0,026* 0,207

Communication, r 0,293 0,513 0,465
Coordination and p 0,003* 0,000%* 0,000
Teamwork
Stress, Fatigue and r 0,201 0,207 0,131
Emergencies p 0,044* 0,038* 0,193
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As per the correlation analysis in table 4, there is a moderately positive (+=0.419) and
significant (p=0.000<0.05) relationship between autocratic leadership style and cockpit
management attitudes (H; is accepted);a weakly positive (=0.293) and significant
(p=0.03<0.05) relationship between communication, coordination and teamwork attitudes
(Hz is accepted); there is a weakly positive (r=0.201) and significant (p=0.044<0.05)
relationship between stress, fatigue and emergency attitudes (Hs is accepted). Likewise, there
is a weakly positive (r=0.221) and significant (p=0.026<0.05) relationship between
democratic leadership style and cockpit management attitudes (Hs is accepted); a moderately
positive (t=0.513) and significant (p=0.000<0.05) relationship between communication,
coordination and teamwork attitudes (Hs is accepted); there is also a weakly positive
(r=0.207) and significant (p=0.038<0.05) relationship between stress, fatigue and emergency
attitudes (Hs is accepted). However, libertarian leadership style was found to have a
moderately positive (t=0.465) and significant (p=0.000<0.05) relationship with
communication, coordination and teamwork attitudes (Hsg is accepted); it is seen that there is
no significant relationship with cockpit management and stress, fatigue and emergency
attitudes (H7 and Hy is not accepted). According to the analysis findings obtained; there is a
moderately relationship between autocratic leadership styles and cockpit management
attitudes; a moderately relationship between democratic leadership and stress, fatigue and
emergencies attitudes; a moderately relationship between libertarian leadership styles and
communication, cootrdination and teamwork attitudes. For this reason, it was decided to
perform a regression analysis between these variables and to include them in the hypotheses
in order to determine the effect level between this binary variables that having the highest

level of relationship.
1.11.2. Examining the effect of leadership styles on crew resource

management attitudes

Table 5: Regression Analysis towards Examining the effect of leadership

styles Sub-Dimensions on Crew Resource Management Sub-Dimensions

Independent Dependent P R? F
Autocratic Cockpit 0,000%+* 0,213 26,722
Leadership Management

Democratic Stress, Fatigue, 0,012%* 0,062 6,598
Leadership Emergency
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Table 5 (devam) : Regression Analysis towards Examining the effect of

leadership styles Sub-Dimensions on Crew Resource Management Sub-

Dimensions
Libertarian Communication, 0,000*** 0,213 26,816
Leadership Coordination,

Teamwork

wx p< 0,015 %% p< 0,05

In Table 5, the impact of autocratic leadership style on the cockpit management
dependent variable was tested by regression analysis. Autocratic leadership styles of pilots
explain 21.3% of attitudes towards cockpit management. The beta value shows that the unit
increase in the autocratic leadership style increases the attitudes towards cockpit management
by 46.1%. The results support positive impact of autocratic leadership style on attitudes
towards cockpit management. The regression model is a meaningful at p<0,000.

Accordingly, the hypothesis Hiois accepted.

The impact of democratic leadership style on the individual performance in stress,
fatigue and emergencies dependent variable was tested by regression analysis. Democratic
leadership styles of pilots explain 6.2% of attitudes towards individual performance in stress,
fatigue and emergency situations. The beta value shows that the unit increase in the
democratic leadership style increases the attitudes towards individual performance in stress,
fatigue and emergency situations by 25%. The results support positive impact of democratic
leadership style on attitudes towards individual performance in stress, fatigue and
emergencies. The regression model is a meaningful at p<0,012. Accordingly, the hypothesis

Hiy is accepted.

The impact of libertarian leadership style on communication, coordination and
teamwork dependent variable was tested with regression analysis. Libertarian leadership
styles of pilots explain 21.3% of attitudes towards communication, coordination and
teamwork. The beta value shows that the unit rise in the libertarian leadership style increases
the attitudes towards communication, coordination and teamwork by 46.2%. The results
support positive impact of libertarian leadership style on attitudes towards communication,
coordination and teamwork. The regression model is a meaningful at p<0,000. Accordingly,

the hypothesis Hiz is accepted.
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CONCLUSION AND DISCUSSION

Leadership has become an important issue in aitline operations as it is in every
field. As it is known that flight safety is at the forefront in aviation, it is thought that knowing
the quality of the relationship between pilot's crew tesource management practices and
leadership styles will effect positively to flight safety. This research was realized with aim to
measure the relationship between pilot's leadership styles and crew resource management
practices and to determine the differences created by socio-demographic variables on this

relationship.

Based on the findings obtained as a conclusion of the analyzes, it was seen that there
is a moderately relation between the autocratic leadership styles of the pilots and their
cockpit management attitudes. On the other hand, there is a weak correlation between pilot's
autocratic leadership styles and their attitudes towards communication, coordination and
teamwork. This result is thought to support the idea that autocratic leadership behaviors of

pilots reduce communication and coordination in flight operations.

While there is a weak relationship between pilot's democratic and libertarian
leadership styles and cockpit management attitudes; it has been observed that there is a
moderately relationship between attitudes towards communication, coordination and
teamwork. At this point, it can be said that autocratic leadership behaviors of pilots are
related to crew resource management practices towards cockpit management; democratic
and libertarian leadership behaviors of pilots are related to crew resource management

practices towards communication, coordination and teamwork.

When the effects on this relationship between the sub-dimensions are examined; it has
been revealed that has a significant and positive effect pilot’s autocratic leadership style on
attitudes towards cockpit management; pilot’s democratic leadership style on the attitudes
towards individual performance in stress, fatigue and emergencies; pilot’s libertarian
leadership style on attitudes towards communication, coordination and teamwork. As it is
known that autocratic leader undertakes the planning, taking and implementation of
decisions on its own, it can be said that this situation is an indication that the positive effect
on cockpit management attitudes will result in a faster decision-making and problem-solving

process.
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It is thought to be the aim of minimizing the conflict environments that the reason
for the high relationship between the democratic leadership style with the attitudes towards
individual performance in stress, fatigue and emergency situations which belong to crew
resource management and attitudes towards communication, coordination and teamwork, by
moving with opinion to sharing the authority with team members and reaching a common
decision. When we examine it in terms of libertarian leadership, it can be argued that the lack
of effect on attitudes towards cockpit management and the attitudes towards individual
performance in stress, fatigue and emergencies is ineffective on more technical elements,
because of the leader in this leadership style delegates all authority to team members and sees

himself as no different from team members.

Considering the analysis conclusions, 1t was appeared that the leadership styles of the
pilots have a positive and meaningful effect on the crew resource management practices
based on Hio, Hi1, Hiz. Considering that exhibiting effective leadership behaviors during
flight operations is important for flight safety, it is clear that crew resource management

practices which aim to minimize human errors, are affected by these attitudes.

When past studies are examined, it has been argued that individual's belief in a
successful organizational climate and organizational justice perception will keep human-
induced errors at a minimum (Basdemir, 2020: 68). In a study on the relationship between
crew resource management and personality, it is argued that personality structures are
effective on the behavior of pilots during the operation (Aktas & Tekarslan, 2013: 297). In a
study conducted in the literature on the leadership behaviors of pilots, taking into account
their flight experience, pilots were divided into 3 groups according to their experience level.
According to the experience factor of the 2nd pilots, there were meaningful differences
between the directives given to the captain pilot and the behavior of reaching the
organizational goals. This situation was showed that the experience factor had guiding effect
in the reactions of the 2nd pilots to the situations (Prince et al. 2010: 387). In an accident of
air india express aitlines in 2010, it was seen that the captain pilot's failure to change the
route by ignoring the warnings of the second pilot and thus exhibiting autocratic leadership
behavior caused the death of many people. It is thought that realizing the significance of the
human factor in aviation and examining the factors on which human behavior is based can
prevent air accidents. For this reason, it is known that the leadership behaviors of the pilots
who are in the decision-making position have an effect on safety. Since there is no previous

study in the field that measures the relation between leadership styles and crew resource
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management, it is thought that this study is important in terms of determining the relation
between pilot's leadership styles and crew resource management practices when socio-
demographic characteristics are taken into consideration. For future reseatch, it can be said
that using the research model developed in the research can contribute to the literature with

a larger sample.
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OZET

Diinyada havacilik sektorii, askeri havaciliktaki bulus ve yeniliklere baglh olarak baslamustir. Ttrk
askeri havaciiginin da bunlara bagl olarak temeli atlmistir. Havacilik sektorii, zaman igerisinde
teknolojik gelismelerin sayesinde hem askeri havacilik olarak hem de sivil havacilik olarak giivenli ve
emniyetli bir sektér haline gelmistir. Fakat buna ragmen; insan faktori, mekanik problem, hava
durumu, sabotaj ve diger sebeplerden dolayr kazalar yasanmaktadir. Bu calismada 1943 ile 2021
yillar1 arasinda ilkemizde yaganan askeri ugak kazalarina yonelik veriler toplanmugtir. Toplanan
veriler frekans dagilimlarina gore analizleri yapilmis olup bu analizler yorumlanarak elde edilen
bulgular sirayla verilmigtir. Yasanilan kazalara ve olaylara bakiddiginda 1951, 1957, 1959, 2001 ve
2015 yillarinda Slimli kaza ve olay sayistnin diger yillara gbre fazla oldugu tespit edilmigtir.
Calismanin genelinde yer alan kazalarin rota bilgileri incelendiginde ise, kazalarin daha cok Ankara-
Balikesir-Eskisehir ve Konya cevrelerinde yasandigt sonucu elde edilmistir. Bu kazalarda yer alan
ucak tiplerine bakildiginda da Douglas ve CASA firmalarina ait ucaklarin daha ¢ok kaza kirima
ugradigy gorilirken tlkemizdeki en ¢ok oSlimli kazalarin ise 1981 ve 2003 yillarinda yasandigt
sonucuna ulagilmistir. Yapilan literatiir incelemesinde askeri ucak kazalarinin arastirilmasina yénelik
yapilan c¢alismalarin ekip kaynak yonetimi ya da insan faktorleri perspektifinde ele alindigr tespit
edilmistir. Bu calisma ile askeri ucak kazalarina yonelik genis kapsamlt bir calisma literatire
kazandirilacagi ve bu yoniyle de ¢alismanin énemli ve 6zgiin oldugu disunilmektedir.

Anahtar Kelimeler: Askeri Havacilik, Frekans Dagilimi, Tirkiye, Ucak Kazalari

! Bu calisma, INTAVIC 2021, 5.Uluslararast Havacilik Yonetimi Konferansinda sunulan “Tirkiye’de
Meydana Gelen Askeri Ucak Kazalarinin Incelenmesi” basliklt bildirinin genisletilmis halidir.
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A Study on Military Aircraft Accidents in Turkey

ABSTRACT

The aviation industry in the world started depending on the inventions and innovations in military
aviation. Based on these, the foundation of Turkish military aviation was laid. The aviation industry
has become a safe and secure industry, both as military aviation and civil aviation, thanks to
technological developments over time. However accidents occur due to human factor, mechanical
problems, weather conditions, sabotage and other reasons.In this study, data on military plane
crashes in our country between 1943 and 2021 were collected. The collected data were analyzed
according to frequency distributions, and these analyzes were interpreted and the findings were
given in order. When the accidents and incidents are examined, it has been determined that the
number of fatal accidents and incidents in 1951, 1957, 1959, 2001 and 2015 was higher than in other
years. When the route information of the accidents included in the study was examined, it was
concluded that the accidents were mostly experienced in Ankara-Balikesir-Eskisehir and Konya
environments. Looking at the types of aircraft involved in these accidents, it was seen that the
aircraft belonging to Douglas and CASA companies suffered more crashes, and it was concluded
that the most fatal accidents in our country were experienced in 1981 and 2003. In the literature
review, it has been determined that the studies on the investigation of military aircraft accidents are
handled in the perspective of team resource management or human factors. With this study, it is
thought that a comprehensive study on military aircraft accidents will be brought to the literature
and in this respect, the study is important and original.

Keywords: Military Aviation, Frequency Distribution, Turkey, Aircraft Accidents

1. GIRIS

Diinyada tarih boyunca ordulara her zaman ihtiya¢ duyulmustur. Ozellikle egemen
toplumlarda “ordusuz devlet olmaz” anlayisi hakimdir. Tarihte ordular temel olarak kara ve
deniz kuvveti olarak ikiye ayriliyorken 20’nci yiizyildan itibaren havacihkta yasanian
gelismeler bu iki kuvvetin yanina bir de hava kuvvetlerini eklemistir (Sen, 1992: 1).

Askeri havacilikla ilk girisim 1783 yilinda Montgolfier kardeslerin trettikleri balonun
Fransa semalarda gorilmesiyle baslamustir. Askeri olarak ilk balon smifini 1794 yilinda
Fransizlar kurmustur. Fransizlart 1879’da ingilizler, 1884’de Ruslar, 1885°de de Almanlat,
Ispanyollar ve Italyanlar takip etmisti. O dénemki iilkenin icinde bulundugu maddi
durumlar, savaglarda alinan yenilgiler ve toprak kayiplari nedeniyle Glkemizde boyle bir smnif
kurulamamugstir (Sen, 1992: 1-2).

Balonun maliyetinin fazla olusu ve her hava kosuluna uygun olmayisi insanligi farklt
arayislara yoneltmistir. Bu arayislara 1903 yilinda ilk motorlu ucagr tretip, havalandiran
Amerikalt Wright kardesler son vermistirt. Yaganan bu gelisme hem ucak sanayisinin
temellerini atmis hem de ucaklarin askeri alana getirecegi etkiyle Ulkelerin bu alanda
teskilatlanmalarint saglamustir. Bu alanda ilk teskilatlanmayr 1909 yilinda Amerika Birlesik
Devletleri (ABD) yapmustir. Yine ayni yil; Fransa, Ingiltere, Almanya, Rusya, Italya ve
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Avusturya‘da bu alanda teskilatlanmayt baslatan iilkeler olmustur. Ulkemizde ise, 1909
yilindan itibaren diinyadaki havacilik alanindaki gelismeler yakindan takip edilmistir. Genel
Kurmay Bagkanligt havacilik alaninda teskilatlanabilmek i¢in 1911 yilinda havacilik
komisyonunu kurmustur. Kurulan bu komisyon, havacilik alanindaki ilk resmi girisimdir.
Ayrica bu girisim; 1911 yilinda temeli atdan Tirk Hava Kuvvetleri Komutanligi’'nin diinyanin
ilk askeri havacilik teskilatlarindan birisi oldugunu da ispatlamaktadir (Sen, 1992: 2-15).

Turk Hava Kuvvetleri Komutanligt diger kara ve deniz birimleri gibi cetin sartlar
altinda tlke givenligini saglamaktadir. Basta savas pilotlart olmak tzere alanda yer alan
denetleyiciler ve teknisyenlerle birlikte bir bitin olarak faaliyet g&stermektedir. Calisma
kosullarinin uzun stirmesi ve zor olmasi, her an degisen calisma programlarina ayak uydurma
zorunlulugu ve Slimcil sonuglarla karsilasma ihtimali insan fizyolojisi agisindan yipratici
olmakta ve hata yapmaya yoneltebilmektedir (Dénmez ve Uslu, 2018: 162-163). Ozellikle
askeri alanda yasanilan ucgak kazalar1 ve olaylart incelendiginde temel etkenin insan oldugu
hatta uluslararasi kaza inceleme Orgiitleri, tim havayolu sirketi kazalarinin ve olaylarinin %70-
80 oraninda insan kaynakli oldugunu tespit etmislerdir (Basdemir, 2020: 55).

Bu ¢aligmanin amacy; 1943 ile 2021 yillart arasinda tilkemizde meydana gelen askeri
ucak kazalaring; “yillara gore olay sayist ve Slimli kaza sayist”, “kazalarin meydana geldigi
tarihler ile kazaya konu olan hava kuvvetleri veya devlet unsuru ve ugus rotalar’”, “kaza
olayinda s6z konusu ucagin diistigii veya hasar aldigt bolge (kaza mahalli), ucak tipi ve ucak
tescil yili bilgileri” ve “kaza olayinda séz konusu ucakta bulunan asker sayilari ile gehit
olan/hayatint kaybeden personel sayilar’” olmak tzere dort ana baslik altunda incelemektir.
Bu amaca yonelik veriler toplanmis ve frekans dagilimina gbre verilerin analizi yapilarak
sonuglara ulasiimistir. Bu genis kapsamli ¢alisma sayesinde Tirkiye’de meydana gelen askeri
ucak kazalarinin fotografi cekilerek, havacilik literatiiriine 6nemli bir katki yapildigi ve yapilan
literatir incelemesinde ise askeri ugak kazalarna yonelik bir calismanin  yapidmamis
olmasindan dolay1 da bu ¢alisma sayesinde literatiirdeki boslugun dolduruldugu ve ¢alismanin
Ozgiin oldugu dustnilmektedir.

Calismada oncelikle ¢alisma konusunu igeren bir literatiir arastirmast verilmis, takip
eden uygulama asamasinda Turkiye’de meydana gelen askeri ucak kazalarina iliskin toplanan
verilerin analizi yapilmis, bulgular yorumlanmustir. Son kisimda sonug¢ bélimi ile analiz

sonugclart degerlendirilmistir.
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Tablo 1°de Tirk askeri havaciligin tarihine, kazalarinin nedenlerine, tlkemizde ve

dinyada meydana gelen ugak kazalarina iliskin calismalardan Grneklerin oldugu literatiir

taramasi verilmistir. Yapian literatir taramasinda, tlkemizde ve dinyada askeri ugak

kazalarina yonelik uygulama kisminda bahsedilen dort detayli ana baslkta yapilmis boyle

kapsamli bir ¢alismaya rastlanmamustir. Bu nedenle bu ¢alismanin 6zellikle yerli literatiire

katki yapacagt diisintilmektedir.

Tablo 1: Literatiir Taramas1

Calismanin Yazar/lar

Calisma Konusu

Kullanilan Metodoloji

Isildak, Keles ve Ozdagoglu
2021)

Tirk hava sahasinda 1909-2020
yillart arasinda meydana gelen
sivil ucak kazalarinin analizi
yapilmistir. Elde edilen bulgular
ise su sekilde yer almaktadir:
2018 ve 2020 vyularinda kaza
sayisinin artti@i tespit edilirken
kazalarin  genellikle  Tstanbul-
Ankara-Tzmir-Adana
cevrelerinde yogunlastigt
gbzlemlenmistir. Bununla
beraber Douglas ve Boeing
firmalarina ait ucaklarin daha cok
kazaya karistugi elde edilitken en
cok oSlimla kazalarin ise 1970,
2003 ve 2007 yillarinda yasandigt

sonucuna ulasilmistir.

Frekans Dagilimi

Yalcin (2021)

Tirk askeri havaciligin tarihsel
sirecine yonelik bir calismadir.
Bu calismada Tirk havaciliginin
tarihsel gelisimi mercek altina
alinarak kurulus ve teskilatlanma
strecleri anlatdmustir.

Olay Caligmasi

Jazayeri ve Ghaedi (2021)

9 Aralik 2017 tarihinde Ukrayna
Havayollar’na ait yolcu ugagt
hava savunma fiizeleri tarafindan
dusurildi. Bu kaza sonucunda
ortaya ctkan yasal prosedirlerin
incelemesi yapilmugtir.

Olay Calismast

Myslik vd. (2021)

Rusya’nin  Smolensk
disen ucagin
degerlendirmesi
Degerlendirmede  kazaya dair
Polonya ve Rusya
hikimetlerinin  yapmis oldugu
aciklamalar nicel icerik analizine
gore
calismada; politik aciklamalarin
halkin  Gzerindeki etkisi de
Olcilmistir.

sehrinde
olay
yapilmustir.

yorumlanmustir.  Ayrica

Nicel Icerik Analizi
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Tablo 1 (devam): Literatiir Taramasi

Tamer (2020)

Askeri havacilik ve savunma
yatirimlarina yonelik uygulamali
bir  arastirmadir.  Uluslararasi
havacilik ve savunma
endistrilerinde  yer alan 20
sirketin 2001-2015 yillart
arasindaki ~ Ar-Ge  yatirimlart
degerlendirilmistir.

Panel Veri Analizi

Miyamoto,  Whitehead
Santos (2020)

ve

Diinya’da son 10 yilda yasanmis
ucak kazalarinin buytk ve kictuk
olarak  farkli  iki  boyutta
incelemesi  yapimustir. Bu
incelemelerde ucak kazalarina
neden olan faktorler
belitlenmistir.  Bu  faktotler
cercevesinde iyilestirmeler
yapilarak  migteri  glveninin
arttirtlmast sonucuna ulastlmistir.

Watson Analizi
Analizi

ve

Cognos

Gumanti vd. (2018)

28  Aralk 2014  yiinda
Endonezya’dan Singapur’a giden
Air Asia ugaginin Endonezya’da
ki Java Denizi'ne dusmesi
sonucu Air Asia sirketinin
Malezya borsasindaki  degisimi
analiz edilmistir. Kaza sonrast
sitketin borsa degerleri distigu
gozlemlenirken kaza oncesi ve
sontast durumlar
birlestirildiginde ise, anormal bir
kaybin  olmadigt  sonucuna
ulagtlmistir.

Olay Calismast

Kilic (2017)

Sivil ve askeri ucak kazalarindaki
insan  etkeni  arastirilmigtir.
Yapilan arastirma neticesinde
son 15 yilda ulusal ve uluslararas
sahalarda meydana gelen
kazalarin %70’inin insan faktorli
oldugu ve bu durumun ortadan
kaldirilmast icin gerekli
onlemlerin  ifade edildigi  bir
calismadir.

Olay Calismast

Celikkol (2017)

Askeri havacilikta meydana gelen
olay ve kazalara yonelik bir
arastirmadir.  Bu  arastirmada
insan  faktorinin  yorgunluk
yonuyle degerlendirilmesi esas
alinmustir. Yorgunlugun olusumu
ve fizyolojik etkilerin emniyet
yonetim  sistemi  icerisindeki
O6nemi anlatimistir.

Kaza, Risk Analizi
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Tablo 1 (devam): Literatiir Taramasi

Ottu, Essien ve Lawal (2017)

2012 yihinda Nijerye’nin Lagos
kentinde maydana gelen ucak
kazast degetlendirilmistir. Ayrica
calismada; yas, cinsiyet, pilot
tercihi ~ ve  yasam  inanci
noktasindaki demografik
durumlar da analiz edilmistir. Bu
analizle katilimcilarin ucak kazast
sonrast  Olim  kaygilart  ele
alinmistir.

Olay Caligmasi

Mengenci (2014)

Diinyada meydana gelen sivil
ucak kazalarinin nedenleri ele
alinarak Tiurkiye 6rnegi tizerinde
durulmustur.  Ekip  kaynak
yonetimi  konusunda;  kanun,
yonetmelik ve pilotluk meslegi
egitimleri incelenmistir.

Ekip Kaynak Yonetimi

Karal (2012)

Arastirma,  ucak  kazalarini
onlemede insan faktorintn ekip
kaynak  yOnetimi  noktasidir.
Calismada ucak kazalarint
onlemede ekip kaynak ydnetimi
programlart  incelenmistir. Bu
inceleme  neticesinde  kokpit
ekibinin kazalara yonelik
sergilemesi gereken tutum ve
davraniglar degerlendirilmisgtir.

Ekip Kaynak Yoénetimi

Erdemli (2011)

Eskisehir ilinin Tirk havacilik
tarihindeki ~ yeri  ve  6nemi
arastirtlmistir.  Calismanin - ilk
bolimutnda Turk havacilik tarihi
incelenmis olup ikinci
béliminde Eskisehir'de faaliyet
gosteren  havacilik  kuruluglart
tanittdmustir. Sonda da gelecekte
Eskisehit’in havacilik
noktasindaki  konumunun ne
olacagt hakkinda varsayimlarda
bulunulmustur.

Olay Calismast

Kesici (2000)

1987 ile 2000 yillar1 arasinda
Tirkiye’de meydana gelen sivil
ucak kazalarinin analizi
yapilmugtir. Kazalarin ~ olus
nedenleri arastirtip  ayrt  ayri
siniflandirilmstar. Calisma
neticesinde  kazalarin;  insan
hatals, mekanik hatal,
meteorolojik hatali, sabotaj ve
diger nedenlerle meydana geldigi
sonucuna ulasilmistit.

Olay Calismast
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Tablo 1 (devam): Literatiir Taramas1

1996  yilinda  Hirvatistan’da
disen ABD askeri nakliye
ucaginin  dasiis  nedenlerinin
arastirtlmasidir. Bu kazay1 6nemli
kilan unsur ucak icerisinde ABD
Ticatet Bakant Ron Brown’un
yer almasidir. Kazada bakanla
beraber 30 yolcu ve 5 miirettebat
hayatini kaybetmistir. Calismada;
kazanin  nedenleri,  kazanin
sorusturma raporlart ve kazada
gbrevli  kurulun  tutanaklar
Romzek ve Ingraham (2000) degerlendirilmistir. Veri Analizi

3. UYGULAMA

Calisma kapsaminda Tirkiye’de meydana gelen askeri ugak kazalarina iligkin veriler
toplanarak frekans dagiim analizine tabi tutulmus olup bu analizler yorumlanarak elde edilen
bulgular sirayla verilmistir.

Calismada frekans analizi yapilan basliklar su sekildedir:

. Yillara gore olay sayisit ve 6lumlii kaza sayist,

. Kazalarin meydana geldigi tarihler ile kaza konu olan hava kuvvetleri veya
devlet unsuru ve ucus rotalari,

. Kaza olayinda séz konusu ugagin distigi veya hasar aldigs bolge (kaza
mahalli), ucak tipi ve ucak tescil yilt bilgileri,

. Kaza olayinda s6z konusu ucakta bulunan asker sayilari ile sehit
olan/hayatin1 kaybeden personel sayilar1.

1lk olarak Tablo 2’de calisma kapsaminda Tiirkiye’de yasanan ucak kazalarina ait,

kaza olan yil, olay sayisi ve yaganan 6limlii kaza sayisina ait bilgiler verilmistir.

Tablo 2: Askeri Ucak Kazas1 Olay ve Kaza Frekanslari

Kaza Olan Y1l Olay Sayis1 Oliimlii Kaza Say1st
1943 2

1947 1

1949 1

1950 2

1951 3
1

3

1952
1957

W = | N [= |~ O
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Tablo 2 (devam): Askeri Ugak Kazas1 Olay ve Kaza

Frekanslari
1958 1 1
1959 4 3
1977 2 2
1981 1 1
1982 1 1
1985 1 1
1993 1 1
2001 3 3
2003 1 1
2015 2 2
2018 1 1
2020 1 1
2021 1 1

Kaynak: Aviation Safety Network, Datebase, Accident Database, https://aviation-

safety.net/database/, (Erisim Tarihi: 27.09.2021).

Tablo 2’de yer alan olay ve kaza frekanslarina ait bulgular incelendiginde; yasanilan
kazalara ve olaylara bakildiginda 1951, 1957, 1959, 2001 ve 2015 yillarinda 6lumli kaza ve
olay sayisinin ¢alisma kapsamindaki yillar arasinda fazla olduguna ulasilmistir. 1951 yilinda 3
kaza ve 1959 yilinda da 4 kaza yasandigi tespit edilmistir. Bu kazalarda; Tiirk Hava Kuvvetleri
9, ABD Hava Kuvvetleri 2, Alman Hava Kuvvetleri 2, Hindistan Hava Kuvvetleri ise 1
askeri ucak kazasi yasamistir.

Bu kazalarin arasindaki en Slimli olay 16 Mayis 2001 yilinda yasanmustir. TGrk Hava
Kuvvetleri envanterinde yer alan CASA CN-235 tipli Diyarbakir-Ankara seferini yapan ucak,
kumanda ar1zast sonucu Malatya’da dismils ve 1 binbast, 3 yiizbast, 3 Gistegmen, 16 astsubay,
1 uzman gavus, 10 er toplamda 34 asker sehit olmustur.

Askeri ucak kazalarinin meydana geldigi tarihler ile kaza konusu olan hava kuvvetleri

veya devlet unsutru ve ucus rotalart Tablo 3’de verilmistir.

Tablo 3: Askeri Ucak Kazasi Tarihi, Havayolu ve Rota Bilgileri

Bagli Oldugu Hava
Kuvvetleri veya Devlet
Kaza Tarihi (giin-ay-yil) Unsuru Ugus Rotas1
1 Kasim 1943 Pazartesi Kraliyet Hava Kuvvetleri -
16 Kasim 1943 Sals Kraliyet Hava Kuvvetleri -
9 Aralik 1947 Salt ABD Hava Kuvvetleri -
14 Agustos 1949 Pazar Tirk Hava Kuvvetleri Ankara-Tzmir
6 Ocak 1950 Cuma ABD Hava Kuvvetleri Ankara Cevresi
11 Kasim 1950 Cumartesi Tirk Hava Kuvvetleri Kayseri-Afyon
6 Ekim 1951 Cumartesi Hindistan Hava Kuvvetleri Malta-Letkosa
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Tablo 3 (devam): Askeri Ugak Kazas1 Tarihi, Havayolu ve Rota Bilgileri

19 Kasim 1951 Pazartesi

Turk Hava Kuvvetleri

Kayseri-Balikesir

25 Aralik 1951 Salt

Turk Hava Kuvvetleri

Ankara-Tstanbul

14 Kasim 1952 Cuma

Turk Hava Kuvvetleri

Ankara Cevresi

11 Haziran 1957 Sali

Turk Hava Kuvvetleri

Adana Cevresi

25 Temmuz 1957 Persembe

Turk Hava Kuvvetleri

Balikesir Cevresi

28 Kasim 1957 Persembe

ABD Hava Kuvvetleri

Trablus-Ankara

18 Eyliil 1958 Persembe

Turk Hava Kuvvetleri

Ordu-Rize

31 Mart 1959 Salu

ABD Hava Kuvvetleri

Adana Cevresi

16 Nisan 1959 Persembe

Turk Hava Kuvvetleri

Ankara Cevresi

1 Temmuz 1959 Carsamba

Alman Hava Kuvvetleri

24 Temmuz 1959 Cuma

Alman Hava Kuvvetleri

Balikesir Cevresi

17 Ocak 1977 Pazartesi Tirk Hava Kuvvetleri Eskischir-Antalya
28 Haziran 1977 Salt Turk Hava Kuvvetleri Eskisehir Cevresi
22 Eylil 1981 Salt Tirk Hava Kuvvetleri Kirklareli Cevresi

13 Nisan 1982 Sali

ABD Hava Kuvvetleri

Erzurum-Erzincan

4 Nisan 1985 Persembe

Turk Hava Kuvvetleri

Balikesir Cevresi

17 Subat 1993 Carsamba

Turk Hava Kuvvetleri

Ankara-Diyarbakir

9 Subat 2001 Salt

Turk Hava Kuvvetleri

Konya Cevresi

16 May1s 2001 Carsamba

Turk Hava Kuvvetleri

Diyarbakir-Ankara

18 May1s 2001 Cuma

Turk Hava Kuvvetleri

Ankara Cevresi

26 Mayis 2003 Pazartesi

Ispanyol Barts Giicii

Bigkek-Trabzon

5 Subat 2015 Persembe

Turk Hava Kuvvetleri

Malatya Cevresi

5 Mart 2015 Persembe

Turk Hava Kuvvetleri

Konya Cevresi

17 Ocak 2018 Carsamba

Turk Hava Kuvvetleri

Eskisehir Cevresi

T.C. Emniyet Genel

15 Temmuz 2020 Carsamba
8 Nisan 2021 Persembe

Mﬁdiirliigii
Turk Yildizlart

Van Cevresi

Konya Cevresi

Kaynak: Aviation Safety Network, Datebase, Accident Database, https://aviation-
safety.net/database/, (Erisim Tarihi: 27.09.2021).

Tablo 3’de ilk olarak kazalarin meydana geldigi tarihler incelendiginde; 1943 ile 2021
yillart arasinda en fazla kazayr Turk Hava Kuvvetleri ve ABD Hava Kuvvetleri’nin yaptigt
gorilmektedir. Tiurk Hava Kuvvetleri 20, ABD Hava Kuvvetleri 5 6lumctl kazaya
kartismistir. ABD Hava Kuvvetleri’nin tlkemiz hava sahasindaki en 6liimctl ucak kazast 13
Nisan 1982 yilinda Erzincan Refahiye’de yasanmustir. 74-1678 kuyruk numarali Lockheed C-
130H Hercules tipi iginde 9 mirettebat 18 yolcu toplamda 27 asker tasinan nakliye ucagi
Erzurum—Incirlik Hava iissii seferini yaparken Erzincan’in Refahiye ilgesi yakilarinda
motorlarin alev almast sonucu dismiis ve ucaktan kurtulan olmamistir.

Tabloda yer alan bir diger baslikta yer alan kaza rotalarina baktgimizda ise, Ankara
cevresinde meydana gelen kaza oraninin daha fazla oldugu gorilmeltedir. Bu kazalarin daha
cok ilk yillarda meydana geldigi icin kaza nedenleri, mekanik yani teknik arizalardan
kaynaklanmustir. Bu bilgi kaza kayitlarinda da mevceuttur (Gok, 2018: 29-39).

Askeri ucak kazalarinda s6z konusu ucagin diistigli veya hasar aldig bolge, ucak tipi
ve ucak tescil yilt bilgileri Tablo 4’te verilmistir.
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Tablo 4: Kaza Mahalli, Ugak Tipi ve Ugak Tescil Yili Bilgileri

Hasar Aldig1 &

Kaza Tarihi Digtagi Bolge Ugak Tipi Ugak Tescil Yili
1 Kasim 1943
Pazartesi - Douglas DC-3 1943
16 Kasim 1943 Sali Bodrum Douglas DC-3 1943
9 Aralik 1947 Sali Izmir Douglas DC-3 1945
14 Agustos 1949 Pazar Ankara Douglas DC-3 1944
6 Ocak 1950 Cuma Ankara Douglas DC-3 1944
11 Kasim 1950
Cumartesi Afyon Douglas DC-3 1944
6 Ekim 1951
Cumartesi Mersin Douglas DC-3 -
19 Kasim 1951
Pazartesi Balikesir Douglas DC-3 1944
25 Aralik 1951 Salt Ankara Douglas DC-3 1944
14 Kasim 1952 Cuma Ankara Douglas DC-3 -
11 Haziran 1957 Sali Adana Douglas DC-3 1945
25 Temmuz 1957
Persembe Bursa F-84 -
28 Kasim 1957
Persembe Ankara Douglas C-124 -
18 Eylil 1958
Persembe Ordu Douglas DC-3 1944
31 Mart 1959 Sali Adana Douglas C-124 -
16 Nisan 1959
Persembe Ankara Douglas DC-3 -
1 Temmuz 1959
Carsamba istanbul Douglas DC-3 -
24 Temmuz 1959
Cuma Bursa Nord Noratlas -
17 Ocak 1977
Pazartesi Isparta Douglas DC-3 1943
28 Haziran 1977 Sali Afyon F-4 -
22 Eylil 1981 Sali Kirklareli F-5 -
13 Nisan 1982 Sali Erzincan Lockheed C-130H 1976
4 Nisan 1985
Persembe Balikesir Lockheed TF-104G -
17 Subat 1993
Carsamba Ankara Beriev Be-200 1991
9 Subat 2001 Salt Karaman F-5 -
16 Mayis 2001
Carsamba Malatya CASA CN-235 1995
18 May1s 2001 Cuma Ankara CASA CN-235 2001
26 Mayis 2003
Pazartesi Trabzon Yak-42 1988
5 Subat 2015
Persembe Malatya RE-4E -
5 Mart 2015 Persembe Konya Konya -

17 Ocak 2018
Carsamba Isparta CASA CN-235 -
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Tablo 4 (devam): Kaza Mahalli, Ugak Tipi ve Ugak Tescil Yili Bilgileri
15 Temmuz 2020

Carsamba Van Beechcraft B300 2015
8 Nisan 2021
Persembe Konya F-5 -

Kaynak: Aviation Safety Network, Datebase, Accident Database, https://aviation-
safety.net/database/ , (Erisim Tarihi: 27.09.2021).

Tablo 4’de yer alan kaza mabhalli, ucak tipi ve ucak tescil yilt bilgileri incelendiginde;
tlkemizde meydana gelen kazalarda ¢ogunlukla iki farkli firma olan Douglas ve CASA’ya ait
ucak tiplerinin yer aldig1 gbrillmektedir. Douglas firmast Amerika mengeili bir firma olup bu
tirmanin DC-3 (ya da askeri adiyla C-47) tipli ucagt 15 kazayla en fazla kaza yapan ugak tipi
olmustur. Kazalarin 12’si éliimcil olup kazalarda 68 askerden 61’1 gehit/hayatini kaybeden
olmustur. DC-3 tipi ugak, Tkinci Dinya Savag’'ndan sonra Amerika Bitlesik Devletleri’nden
30 ugakla filoya dahil olmustur. Gegirdigi kazalar ile 1950’]i yillara damgasini vuran DC-3’ler,
196071ara gelindiginde bir bir filodan ayrilmaya baslamistir. Bazilar cesitli tlkelere satilmus,
bazlart da ABD’ye geri iade edilmistir (Gok, 2018: 39). CASA firmasi ise, Ispanya ve
Endonezya menseili bir firma olup askeri nakliye ucagt olarak adlandirilmaktadir. CASA tipi
askeri ucaklar tilkemizde cogu zaman yasadig1 kazalarla adindan s6z ettirmistir. Ulkemizde ilk
olarak 2001 yilinda arka arkaya iki CASA ugag dismistir. Bu iki kazada toplam 38 asker
sehit olmustur. CASA’ya ait tilkemizde yasanan en son kaza 17 Ocak 2018 yilinda Isparta
Yalvag’ta yasanmustir. Eskisehir 1. Ana Jet Us Komutanligrndan egitim amagcl kalkis yapan
CN-235 CASA tipi nakliye ugagi yogun sisten dolayt dismesiyle yasanan kazada 1 pilot
binbasi, 1 pilot yiizbast ve 1 teknisyen astsubay olmak tizere toplamda 3 asker sehit olmustur.

Kaza mahalleri incelendiginde; insan hatasi, teknik ariza ve meteorolojik etkenlerin
yaninda ayrica bu bolgelerde yer alan; Ankara 4. Ana Jet Us Komutanligrnin, Balikesir 9. Ana
Jet Us Komutanligrnin, Eskisehir 1. Ana Jet Us Komutanligrnin ve Konya’daki 3. Ana Jet
Us Komutanlig'nin yer almast Ankara-Balikesir-Eskisehir ve Konya cevrelerinde kazalarin
daha ¢ok yasanmasinda etkili olmustur.

Ugak tescil yillart incelendiginde ise; 1943-1945 yillari araligindaki tescilli ucaklarin
daha fazla kazaya karistig1 ve kaza yillarina gore genellikle 2 ile 34 yaslarindaki ucaklarin yer
aldig1 sonucuna ulastlirken ¢alisamanin geneline bakacak olursak; ortalama 5 ile 7 yaslarinda
ucaklarin kazaya karistigt sonucu elde edilmistir.

Kaza olayinda s6z konusu ugakta bulunan yolcu ve mirettebat sayilari ile hayatini

kaybeden yolcu ve miirettebat sayilart Tablo 5’te verilmistir.
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Tablo 5: Askeri Ugak Kazas1 Olayindaki Askeri Personel ve Sehit/Hayatin
Kaybeden Asker Sayilar:

Sehit Olan/Hayatini
Kaza Tarihi (giin-ay-y1l) Asker Sayis1 Kaybeden Asker Sayis1

1 Kasim 1943 Pazartesi - _
16 Kasim 1943 Salt

|
|

9 Aralik 1947 Sali 4 4
14 Agustos 1949 Pazar 7 7
6 Ocak 1950 Cuma 4 4
11 Kasim 1950 Cumartesi 4 4
6 Ekim 1951 Cumartesi 7 5
19 Kasim 1951 Pazartesi 4 4
25 Aralik 1951 Sali 6 6
14 Kasim 1952 Cuma 4 4
11 Haziran 1957 Sali 5 5
25 Temmuz 1957 Persembe 1 1
28 Kasim 1957 Persembe 8 3
18 Eylil 1958 Persembe 9 9
31 Mart 1959 Sali 9 4
16 Nisan 1959 Persembe 2 2
1 Temmuz 1959 Carsamba 5 0
24 Temmuz 1959 Cuma 6 6
17 Ocak 1977 Pazartesi 7 7
28 Haziran 1977 Sali 2 2
22 Eylal 1981 Sali - 65
13 Nisan 1982 Sali 27 27
4 Nisan 1985 Persembe 2 1
17 Subat 1993 Carsamba 5 5
9 Subat 2001 Sali 1 1
16 Mayis 2001 Carsamba 34 34
18 May1s 2001 Cuma 4 4
26 Mayis 2003 Pazartesi 75 75
5 Subat 2015 Persembe 4 4
5 Mart 2015 Persembe 2 2
17 Ocak 2018 Carsamba 3 3
15 Temmuz 2020 Carsamba 7 7

8 Nisan 2021 Persembe 1 1
Kaynak: Aviation Safety Network, Datebase, Accident Database, https://aviation-

safety.net/database/ , (Erisim Tarihi: 27.09.2021).

Tablo 5de yer alan kaza olayindaki s6z konusu ugakta bulunan asker sayilari ile

sehit/hayatini kaybeden personel sayilart incelendiginde; tlkemiz sinirlart icerisinde yasanan

illc askeri ugak kazast 1 Kastm 1943 tarihinde Ingiliz Kraliyet Hava Kuvvetleri’ne ait Douglas
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DC-3 tipli ugakla yasandigi goriilmektedir. Kraliyet Hava Kuvvetleri, 1 Nisan 1918 tarihinde
Ingiltere’yi her tiirlii hava saldirisindan korumak amaciyla kurulmustur.

Ulkemiz hava sahasinda en cok olimli kazalar ise 1981 ve 2003 yillarinda
yasanmistir. Ulke sinirlart icinde meydana gelen en biiyiik ve en 6liimciil askeri ucak kazast 26
Mayis 2003 yilinda yasanmustir. Kirgizistan'in Biskek kentinden, Ispanya'nin Zaragoza sehrine
gitmek tzere havalanan Ukrayna'ya ait YAK-42 tipi ucak, Trabzon'da yakit ikmali yapmak
igin alcalirken Macka yakinlarda diismiis ve kazada Ispanyol Baris Giici’'nden olan 62 asker
ve 13 Ukraynali asker olmak tzere toplamda 75 asker hayatint kaybetmistit.

22 Eylil 1981 tarihinde Turk Silahli Kuvvetleri’nin “Yildirim-81 tatbikati esnasinda
Nortrthop F-5 tipi jet ucagmn Kirklareli’nin Pancarkéy mevkisinde yer alan 65. Piyade
Tumeni 241. Alayina bagl 2. Piyade Taburu Karargih ve Karargih Destek Bélugu
askerlerinin tizerine diismesi sonucu ucagt kullanan pilot ve ictima alaninda yer alan 64
askerle beraber toplamda 65 asker sehit olmustur. Bu trajedik olay Turk Silahli Kuvvetleri

tarihinin en 6limciil kazast olarak hala kayitlarda yerini almaktadir.

4. SONUC

Havacilik  sektoriine, toplumlar tarih boyunca 6nem vermislerdir; havaciligin
gelismesi, ilerlemesi yoniinde caligmalar yapmuslardir. Balonun icadi, sonrasinda motorun
ucaklarda kullaniabilirligi neticesinde ilk teskilatlanmalar hep askeri olarak planlanmistir.
Bunun en 6nemli nedenleri arasinda egemen toplumlarin birbirleri Gzerindeki dstinlik savast
ya da topraklarin savunulmast 6ne ¢tkmaktadir. Bunlara ek olarak havacilik sekt6riiniin hizl,
konforlu ve giivenli olusu da inkar edilemez bir gercektir.

Sektor, hem askeri havacilik olarak hem de sivil havacilik olarak giiven ve emniyet
olusturmaktadir. Buna ragmen; insan faktorii, mekanik problem, hava durumu, sabotaj ve
diger sebeplerden dolayt havacilik sektdriinde kazalar yasanmaktadir.

Bu calismada 1943 ile 2021 yillart arasinda iilkemizde yasanan askeri ucak kazalarina
yonelik veriler “yillara gbre olay sayist ve Slimli kaza sayist”, “kazalarin meydana geldigi
tarihler ile kazaya konu olan hava kuvvetleri veya devlet unsuru ve ugus rotalar”, “kaza
olayinda s6z konusu ug¢agin diistigi veya hasar aldigi bolge (kaza mahalli), ucak tipi ve ucak
tescil yilt bilgileri” ve son olarak “kaza olayinda s6z konusu ucakta bulunan asker sayilart ile
schit olan/hayatini kaybeden personel sayilatr” olmak tzere dort ana baglik altinda
toplanmistir. Toplanan verilerin frekans dagilimlarina gore analizleri yapilmugtir.

Yasanilan olay ve kaza frekanslarina ait bulgulara bakildiginda; dlimli kaza ve olay

saytstnin 1951, 1957, 1959, 2001 ve 2015 yillarinda oldugu goriilmektedir.
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Kazalarin meydana geldigi tarihler ile kazaya konu olan hava kuvvetleri veya devlet
unsuru ve ugus rotalart incelendiginde; 1943 ile 2021 yillart arasinda en fazla kazayr Turk
Hava Kuvvetleri ve ABD Hava Kuvvetleri’nin yaptit sonucuna ulasilmustir. Ttrk Hava
Kuvvetleri 20, ABD Hava Kuvvetleri 5 Sliimcil kazaya karismistir. Ucus rotast olarak ise;
Ankara cevresinde meydana gelen kaza oraninin daha fazla oldugu sonucu elde edilmistir.

Kaza olayinda s6z konusu ugagin diistiigii veya hasar aldigi bélge (kaza mahalli), ucak
tipi ve ucak tescil yilit bilgileri incelendiginde; tlkemizde meydana gelen kazalarda cogunlukla
iki farkll firma olan Douglas ve CASA’ya ait ucak tiplerinin yer aldigt gériilmektedir. Bu
kazalarin ¢cogunlugunu ise, 15 kazayla Douglas firmasmnimn DC-3 (ya da askeri adiyla C-47) tipli
ucagl yapmustir. Kaza mahalli ve ugak tescil yili olarak; Ankara-Balikesir-Eskisehir ve Konya
cevrelerinde yasandigi ve 1943-1945 yillar aralifindaki tescilli ucaklarin daha fazla kazaya
karistig1 gorilmistiir.

Kaza olayinda s6z konusu ucakta bulunan asker sayilari ile schit olan/hayatint
kaybeden personel sayilari incelendiginde; en oSlimcil kazalarin 1981 ve 2003 yillarinda
yasandigl sonucuna ulasilmustir. Tirk Silahli Kuvvetleri tarihinin en Sliimcil kazast olan 22
Eylil 1981 tarihinde meydana gelen kaza, Kirklareli’nin Pancarkéy mevkisinde meydana
gelmistir. Sonbahar tatbikati esnasinda Nortrhop F-5 tipli jet ucaginun birlik icinde yer alan
ictima alanina diismesi sonucu Tiirk Silahli Kuvvetlerinden 65 asker sehit olmustur. Ulke
sinirlart icinde meydana gelen en biylik ve en 6limcil askeri ucak kazasi ise 26 Mayis 2003
yilinda Trabzon’un Magka ilgesinde yasanmustir. Kazada Ispanyol Baris Giici'nden olan 62
asker ve buna ek olarak ucaktaki 13 Ukraynali asker olmak tizere toplamda 75 asker hayatini
kaybetmistir.

Bundan sonra yapilacak calismalarda, tlke siniri icerisinde meydana gelmis farklt
birimlere ait ugak kazalart veya helikopter kazalari vb. konular incelenebilir. Ayrica havacilik

sektoriinde gorev yapan farkli birimler i¢in de frekans dagilimi kullanilabilir.
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OZET

Misyon cumlesi bir isletmenin var olus sebebini acgiklamaktadir. Guniimiizde pek c¢ok isletme
kurumsal internet sayfasinda misyon ciimlesini paylagmaktadir. Misyon, isletmeleri birbirinden ayirt
eden bir kavram gibi gbziikse de ayni Orgutsel alanda faaliyet gOsteren isletmelerin birbirine
izomotf/esbicimli hale gelmeleri nedeniyle misyon ifadeletinin de birbitine benzemesi s6z konusu
olmaktadir. Ulkemizde Sivil Havaciltk Kurumlari ve Yiiksekégretim Kurumlart kendi biinyelerinde
glicli kural koyucu 6rgltlerle sekillenmekte ve kendi i¢lerinde birbirine benzer hale gelmektedir. Bu
calismada Pearce ve David’in ortaya koydugu misyon ciimlelerinde olmast distnilen 9 bilesen
kapsaminda, biinyesinde sivil havacilikla ilgili en az bir 6n lisans programi bulunan Meslek
Yiksekokullartnin misyon ctimleleri, resmi internet sayfalarindan temin edilerek igerik analizi ile
incelenmis ve kurumsal izomorfizm kapsaminda degerlendirilmistir. Bunu yapabilmek i¢in 6nce
yogun bir literatiir taramast yapilarak, misyon climlelerine iliskin daha 6nceden yapilan aragtirmalara
deginilmistir. Bu calismayi, benzer diger calismalardan ayiran 6zellik, Pearce ve David’in ortaya
koydugu 9 bilesenin ilk defa bir Yiksekogretim kurumunda uygulanmis olmast ve daha 6nce
universitelerin misyon ciimleleri bir¢ok kez incelenmis iken Meslek Yiiksekokullarina ait bir misyon
ciimlesi incelemesinin ilk defa ele alinmasidir. Arastirmaya konu olan Meslek Yiksekokullarindan
higbiri ayni anda misyon ifadelerinin 9 bilesenini kullanmamaktadir ancak Meslek Yuksekokullarinin
% 81’nin, 5 ve tzerinde misyon bilesenini kullandigi yorumu yapilabilmektedir. Bu 9 bilesenden
sirastyla en ¢ok kullanilanlar, Girtin/hizmet, benlik kavrami ve musteriler iken en az kullanilant ¢aligan
bileseni olarak bulunmustur.

Anahtar Kelimeler: Kurumsal Izomorfizm, Sivil Havacilik, Meslek Yiiksekokullart, Yiksek6gretim,
Misyon Climlesi

60


mailto:bbaltin@thk.edu.tr

Tiirk Hava Kurumu Universitesi University of Turkish Aeronautical Association

Havacilik ve Uzay Calismalan Dergisi Journal of Aviation and Aerospace Studies

Analysis of Mission Statements of Vocational Schools of Higher
Education Which Are Trainning Human Resources To Aviation

Industry in the Scope of Instituional Isomorphism

ABSTRACT

The mission statement explains the reason of existence in organizations. Today, many organizations
mission statements are declared on their website. Although the mission seems to be a distinguishing
factor between organizations, the mission statements became similar due to organisations tend to
become isomorphic; operating in the same organisational field. In Turkey, Civil Aviation
Institutions and Higher Education Institutions are shaped by strong rule-setting organizations
within themselves and became similar. In this study, the mission statements of Vocational Schools,
which have at least one associate degree program related to civil aviation, were obtained from the
official websites and, examined within the scope of 9 components considered to be in the mission
statements by Pearce and David, through content analysis and evaluated within the scope of
institutional isomorphism. In order to achieve that, an intensive literature review and previous
researches were studied. The distinguishing quality of this study is; for the first time the 9
components by Pearce and David were applied in a Higher Education institution and also the first
time to examine the mission statements of Vocational Schools, while the mission statements of
universities have been examined many times before. None of the Vocational Schools studied in this
research, use the 9 components of the mission statements at the same time, however, this study
shows that 81% of the Vocational Schools use 5 or more mission components. The most used
components of the nine ate; product/service, self-concept and customers, while the least used one
was the employee component.

Keywords: Institutional Isomorphism, Civil Aviation, Vocational High Schools, Higher Education,
Mission Statement

1. GIRIS

Orgiit ortak amaglart gerceklestirmek icin bir araya gelen insanlar tarafindan
olusturulan bir biitiindiir. Universiteler de toplumdaki degisikliklere ayak uydurulmast igin var
olan orgiitler olarak tanimlanmaktadir. Orgiitler stratejik acidan ele alindiginda bir takim
benzerlikleri ve farkhiliklart ortaya gtkmaktadir. Genel olarak Orgiitlerde problemler aynidir,
genel amaglar da benzerdir; farkliik ise stratejiler ve Orgiit misyonu gibi unsurlarda

olabilmektedir (Dicer,2013:472--475).

Orgiit misyonu bir yénetim aract olarak o kadar kabul gérmiistiir ki isletmelerin
misyon ifadeleri disinda baska hicbir sey icermeyen bestseller kategorisinde pek ¢ok kitap
bulunmaktadir (Bart ve Hupfer, 2004 :92). Bu hususta Graham ve Havlick’in (1994) misyon
beyanlar: ile ilgili olarak ortaya koyduklart “Mission Statements” adli eserleri Amerika ve
Kanada’da degisik sektorlerden 622 isletmenin misyon climlesini icermektedir. Bart
(2001,360) misyon ifadelerinin internet sayfalarinda yayinlanmasini konu alan bir calisma
yaparak bir cok isletmenin kendi internet sayfalarinda misyon ifadelerine yer verdigini ortaya

koymustur.
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Kelime anlami, goérev olarak cevrilebilecek misyon kavraminin biinyesinde neler
barindirdigt veya batrindirmast gerektigine dair pek ¢ok gbriis vardir. Bu dogrultuda, bu
calismada kullanilan ve genel kabul géren Pearce ve David(1987) tarafindan yapilan
calismadir. Bu calismada O6nce misyon ifadesinde bulunmast gereken 8 degisken ortaya
konulmus ama sonradan yazatlar tarafindan gelistirilerek 9 6zellikli bir yap: haline gelmistir.
Misyon ifadeleri icin kullanilacak b&yle bir model aslinda kurumlara 6zgii ve farkli olmalar
gerektigi belirtilen misyon ifadelerini belitli bir oranda standartlastirmaktadir. Farkl sektrde
faaliyet gosteren isletmelerin misyon ifadeleti dogal olarak birbirinden farklilasacak iken, ayni
sektorde faaliyet gosteren isletmelerin de misyon ifadeleri ister istemez benzeyecektir. Bu

durum da Kurumsal Kuram cercevesinde Izomorfizm kavrami ile aciklanmaktadir.

Bu calismada, sivil havacilik sektoriine ara insan kaynagl yetistiren meslek
yuksekokullarinin misyon ctimlelerinin incelenmesi, kurumsal izomorfizm kapsaminda ele
alinacaktir. Pearce ve David’in ortaya koydugu misyon ifadelerinin bilesenleri “miisteri”,
“Urin”, “pazar”, “teknoloji”, “varhgini strdiirme ve biyime”, “felsefe”, “benlik kavrami”,
“kamusal imaj” ve “calisanlar” bashgt altinda ele alinarak, biinyesinde sivil havacilik alaninda
en az bir 6n lisans programina sahip Tirkiye’deki MYO’larin misyon ciimleleri resmi internet
sayfalarindan temin edilmek suretiyle bu dokuz bilesen kapsaminda incelenecektir.
CGalismanin temel sorusu aymi alanda faaliyet gosteren isletmelerin misyon ctumlelerinin
birbirine benzeyip benzemedigidir. Bunun icin 6ncelikle misyon ctimlelerine iliskin literatir
taramast  yapilmis ve bu dogrultuda gesitli arastirmalara  rastlanilmistir.  Ozellikle
Yiksekogretim kurumlarinda misyon ctmlelerinin incelenip incelenmedigine bakilmis ve
genellikle tek bir Gniversitenin misyonunun incelenmesi ya da birden fazla iniversitenin
misyon ifadelerinin karsilagtirilmasi seklinde aragtirmalara rastlanilmis ancak, Meslek Yiiksek
Okullart ele alinarak 6n lisans diizeyinde bir misyon ifadesi aragtirmasina rastlanilamamustir.
Ayrica Pearce ve David’in ortaya koydugu misyon ifadelerinin bilesenleri kapsaminda da
Turkiye’de yapilan arastirmalara rastlanilmis olup bunlarin  higbirinde  yiiksek6gretim
kurumlariyla ilgili bir kapsama rastlanidlamamustir. Bu calismada nitel bir arastirma yontemi
olan igerik analizi yardimiyla arastirmact tarafindan misyon ciimlelerinde Pearce ve David’in
ortaya koydugu misyon ifadelerinin bilesenleri aranacak ve elde edilen bulgular tablolar

yardimiyla yorumlanacaktir.

Izomorfizm kapsaminda iniversiteler sadece YOK (Yiiksekogretim Kurumu)
tarafindan sekillendirilirken havacilikla ilgili egitim veren yitksekogretim kurumlart SHGM

(Sivil Havacihik Genel Mudurligi)nin de yonetmeliklerini takip etmek zorundadirlar. Bu
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dogrultuda arastirma kapsaminda ele alinan misyon climlelerinde izomorfizmin etkilerinin

gorillmesi beklenmektedit.
1. KAVRAMSAL CERCEVE
1.1. Kurumsal Izomorfizm

Esbicimlilik anlamina gelen izomorfizm kavrami, hem Orgiitsel Ekoloji hem de
Kurumsal Kuram cercevesinde ele alinmaktadir. Sargut ve Ozen (2020:26) bu iki kuram
cercevesinde izomorfizmi ele almis ve kuramlarin temel sorulari acisindan farkldiklarini
belirtmislerdir. Orgiitsel Ekoloji, 6rgiitler neden bu kadar gesitlidir sorusu tizerinde dururken,
Kurumsal Kuramda, orgiitler neden bu kadar benzer sorusuna yanit aranmaktadir. Birbirinin
karsitt gibi gOriinen temel sorular, aslinda iki kuramda da, Orglitsel etkilesim siirecinin
birbirini izleyen asamalari Uzerinde durdugu icin, kolayca butiinlestirilebilmektedirler.
Orgiitsel Ekoloji, 6rgiit topluluklarini evrim kurami gergevesinde ele alarak ve esbicimlilik
strecini ekolojik sartlarda degerlendirerek 6rglitsel ¢esitlilik  kavramini  anlatmaya
calismaktadir. Kurumsal Kuram ise, bir 6rgiitsel alan icinde 6nce 6rgitsel bigimlerde gesitlilik
oldugunu ancak zamanla aynt Srgiitsel alandaki Srgiitlerin birbirine benzeyerek egbicimli hale

geldiklerini savunmaktadir.

Orgiitsel Ekoloji kuramina gore, niifusa siirekli yeni 6rgiitler katilmaktadir. Bu siireg
cesitlenme, aytklanma ve korunma seklinde ortaya c¢ikmaktadir. Cesitlenme ile farkls
Ozelliklere sahip degisik 6rglitlerin ortaya ¢ikmasi anlatilmaktadir. Cesitlenme siireci sonunda
ortaya cikan Orgiitlerin ¢evre tarafindan secilip yasama olanad verilmesine ayiklanma
denilmektedir. Ayiklanma sonucu hayatta kalan o6rglitler ise kurumsallasarak korunma
asamasina ulagsmaktadirlar (Sargut, 2001: 117-121).  Orgiitsel Ekoloji kuramindaki
kurumsallasma stirecinde tek belitleyici unsutr ¢evre olarak ele alinirken Kurumsal Kuramda

cevre ve Orglt birlikte ele alinmaktadir.

Kurumsal Kuram ile bitlikte 6rgiit arastirmalarinda ¢evreye bakis acist degismistir.
Bu kuram ile sadece 6rgiitin kendisi veya teknik ¢evresi yerine, Srgiitiin yer aldigi sosyal
cevreye odaklanmanin, 6rgiitsel faaliyetleri anlamada daha agciklayict olabilecegi anlasilmistir
(Yildirim, 2018: 99). Kurumsal Kuruma gore, Orgitler iginde yer aldiklari kurumsal cevre
igerisinde, mesruiyetlerini saglamak ve yasamlarini devam ettirebilmek icin, 6rgiit yapilart
anlaminda birbitlerine biiyitk oranlarda benzemek durumundadirlar (Ozkan Canbolat ve
Celiksoy, 2018: 140). Belirsizlikten kaginmanin yolu kurumsallasma ile mimkiin olmaktadir,
bu nedenle bu yénde 6nlemler alan 6rgltler gevrelerine uyum saglama cabast igerisinde

birbirine benzemekte ve esbicimli hale gelmektedirler (Oztiirk vd, 2019:34) Ozetle, Kurumsal
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Kuram temelde orgiitlerin kurumsal bir ¢evrede var olduklari iddiasina dayanmaktadir
(Leblebici,2004:286). Dolaysiyla Kurumsal Kuram kapsamindaki izomorfizm kavrami da

kurumsal izomorfizm olarak ele alinabilmektedir.

Kurumsal Kurameilar literatiire kurumsal izomorfizm kavramint kazandirmislardir.
Kurumsal izomorfizm 6rglitsel yasamt anlamak igin ¢ok yaratlt bir aractir ve zorlama, taklit ya
da normatif baskilarla ortaya ¢tkmaktadir (DiMaggio ve Powell, 1983: 150). Baska bir ifadeyle
Kurumsal Kuram o6rgiitlerin  birbirlerine benzeme nedenlerini arastirmakta ve bu
benzerliklerin sebeplerini zorunlu haller, belirsizliklerden kaginmak ve mesleki 6zellikler
nedeniyle kurumsallasmis yapilarin ve uygulamalarin benimsenmesi olarak ifade etmektedir

(Oztiirk vd, 2019:47).

Orgiitler bir yandan tarihsel olarak olusmus ve igine dogup biiyiidiikleri kurumsal
cevre tarafindan bicimlenirken, bir yandan da ayni ¢evre icindeki diger orgiitlerle etkilesim
icine girerek, var olan kurumsal c¢evreyi yeniden sekillendirmekte ve degismesini
saglayabilmektedirler (Sargut ve Ozen, 2020: 24). Aslinda kurumsal kuramin anlatmak
istedigi, cevrenin koymus oldugu normlara uymak suretiyle 6rgiitlerin hayatlarina devam
edecegi stratejik bir tercih yapmak zorunda olduklaridir (Leblebici vd 2012; 101). Bu durum

izomorfizm cesitletiyle aciklanabilmektedit.

Izomorfizm ti¢ degisik sekilde ele alinabilmektedir (DiMaggio ve Powell, 1983:
150):

1. Siyasi etkilerden ve mesruiyet sorunundan kaynaklanan zorlayici izomorfizm;

2. Belirsizlik karsisinda verilen standart cevaplar nedeniyle olusan mimetik (taklitei,

Oykiinmeci) izomorfizm
3. Uzmanlagsma nedeniyle normatif izomorfizm.

Zotlayict Izomorfizmde o6rgiitiin kendi inisiyatifi disinda bir benzesme séz
konusudur ve genellikle devlet kurum ve kurulugslart araciligiyla ortaya ¢ikan baskilart ifade
etmektedir. Oykiinmeci Izomorfizm insanlar gibi kurumlarin da bilmedigi bir ¢evrede
digerine benzeme egilimine girecegini savunmaktadir. Bu tlr izomorfizmin belirsizlige karst
bir savunma yontemi olabilecegi degerlendirilmektedir. Belirsizlik Orgiitleri taklitcilige
itmektedir ve bagarili olabilmek icin bagarili olan orgltleri taklit etmeye yoneleceklerdir.
Normatif ya da Kuralct izomorfizm aymi meslekteki uzmanlasma nedeniyle firmalarin
birbirine benzemesini ifade ederken bu benzesmenin nedeni profesyonellesme olarak

adlandiridmaktadir. (Di Maggio, Powell, 1983: 147-150).
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1.2. Misyon Ciimleleri

Isletmelerde misyon olusturma, stratejik yonetim acisindan oldukca 6nemlidir
(Bolon, 2005, 2). Misyon, uzun dénemde isletmenin bagarili olabilmesi adina bir baslangic
noktast olarak ele alinabilir (Dicer,2013:9). Isletme yénetimi acisindan misyon, isletmeye yon
veren, anlam kazandwan ve benzerlerinden ayiran ortak deger ve gorevler olarak ele

alinmaktadir (Ulgen ve Mirze, 2013:173).

Misyon, Orgiitin kimligini, gidecegi yere ulasmak icin ne yaptugint belirtmekte ve
béylece var olus nedenini agtklamaktadir. (Cetin,2008:51) Orgiitsel misyonunun iki 6nemli
islevijisletmeleri benzer isletmelerden ayirt edebilecek Ozellikler tasimast ve Orglitteki tim

insan kaynaklarinca paylasilarak bir ortaklik saglamasidir (Ulgen ve Mirze, 2013:176).

Orgiitlerin  misyonlarint  dile getitebilmek ve bagkalarina aktarabilmek igin,
misyonlarint yazili hale getirmeleri esastir. Yabanct literatiirde “mission statement” olarak
ifade edilen bu durum icin tlkemizde kullanilan karsiliklar, misyon ctimlesi, misyon beyani,
misyon ifadesi ya da misyon bildirisi seklindedir. Bu hususta literatiirdeki ortak goriis ise
misyon climlelerinin az ve 6z olmasi, ancak kurumun amacint agikca ifade edebilecek kadar

bilgilendirici olmast yoniindedir.

Bir misyon bildirisi, bir par¢a kagittan daha fazlast olmal, isletmenin felsefesini ve
amacint da actklamalidir. Bu bildiri 6rgiit Gyelerine bilgi ve ilham veren, adeta yasayan, nefes
alan bir belge olmalidir. Bir misyon ifadesi degetlerimiz nelerdir? ve nigin variz? sorularint
cevaplamalidir. (Benowitz, 2001:29) Misyon cimlelerinde isletmeye 6zgl yeterliliklerin nasil
farklilastigin, rekabet dstinligiinin ne oldugunun belirtilmesi gereklidir.Misyon ctimlesinde
kritik basart faktSrlerini ayrintili olarak ortaya ¢ikarmak gerekli degildir, ancak kalite, kalifiye
isgici, arastirma ve gelistirme nedeniyle, sunulan Uriin veya hizmetlerin neden rakiplerinden
daha iyi olduguna dair bir genel bakis vermek, sirketi ilging hale getirebilmekte ve satislarin

yanu sira yeni yatirimlarin da yapilmasini saglayabilmektedir (Calfee, 1993:55).

Misyon ifadelerinde genellikle ti¢ unsur bulundugunu ifade eden Powers (2012:281)
bunlari, ilk olarak tiim Orgiitsel kararlarin ve cabalarin uymasi gereken bir semsiye, ikincisi
calisanlari motive etmek igin bir ara¢ ve tgciinciisi kurulusun ne yaptigini paydaslara iletmek
i¢in yapilan bir acitklama olarak ifade etmektedir. Dinger de (2013:9) misyon kavraminin bir
gbrev tanimindan ziyade bu gorevi gerceklestirmek i¢in yapilmakta olan islere de bir anlam

kazandirmast gerektigini sGylemektedir.
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Misyon ifadelerinin icermesi gereken hususlarda da Onerilerde bulunan Powers
(2012:287), en 6nemli unsurun misterilere odaklanmak oldugunu belirterek, bir isletme icin
esas misyonunun migteri memnuniyeti olmasi gerektigini ifade etmektedir. Ayrica misyonun
uzun 6mirli ve engin bir yapida olmasi gerektigi ancak mumkiin oldugunca kisa, sade ve
basit bir sekilde ifade edilmesi gerektigini agiklamaktadir. Bunlara ilaveten misyonun tg farklt
kullanimi oldugunu, bunlarin planlama, motivasyon ve tanitim faaliyetleriyle ilgili oldugunu
anlatmaktadir. Oyle ki misyon, alt diizey planlarin gelistirilmesi icin net bir yon belirlemeli,
tim calisanlar giinliik isleriyle nasil ilgili oldugunu agik¢a anlamali ve tim paydaslar sitketin

neyle ilgili oldugu konusunda net ve gercekei bir izlenime sahip olmalidir.

Kendi misyonu ve kimliginin farkinda olan bir isletmenin, var olus nedenini tam
olarak anlayamamis ve tamimlayamamus bir isletmeye oranla daha basarli olacag
beklenmektedir (Ulgen ve Mirze, 2013:176-177). Bu sebeple, iyi bir misyon ifadesi, ortak ve
iyi anlastlmis hedefleri gerceklestirmek icin Orgiitteki herkesi aynt yonde hareket ettirmeye
odaklanmali, kritik beceri ve yetenenekleri gostermelidir (Calfee,1993:54). Tyi bir misyon
ifadesi, hangi misterilere hizmet edilecegini, hangi mal ya da hizmetlerin Uretilecegini,
lokasyon olarak bu mal ve hizmetlerin nerde tretilecegini, felsefe olarak hangi ideolojinin
izlenecegini icermelidir (Benowitz, 2001:29). Tyi bir misyon ifadesinin 6rgiit performansini
artirabilecegine dair ¢alismalar bulundugunu belirten Bart ve Taggar (1998, 18 -22) calisanlant
motive etmek ve kaynaklarin verimli bir sekilde tahsis edilmesine yardimci olmak igin
kullanilabilecek bir misyon beyaninin Srgiitler icin faydalar saglayabilecegini belirtmekteditler.
Actkea formiile edilmis bir misyon bildirgesinin, c¢alisan memnuniyetini, 6rglite uyumu ve
sirkete baghhg artirabilecegini ve béylece olumlu ¢alisan davranisi ortaya ¢ikacagint ifade
eden yazarlar, bunun da 6rgiit performanst tizerinde olumlu bir etkiye neden olabilecegini

dile getirmektedirler.

Her isletmenin bir varlik nedeni veya misyonu olmasina karsin bunlar her zaman
yazili olmayabilir. Ancak buylk isletmeler genellikle misyon agiklamalarini yazili olarak
yapmaktadirlar (Ulgen ve Mirze, 2013:176). Etkili bir misyon ifadesinin ¢ok uzun olmamast
gerektigini belirten David’e gére (2011:50), misyon ifadesinin kelime sayist 250’den az
olmalidir. Ayrica bir misyon ciimlesinin etkili olabilmesi i¢in isletmenin kendisiyle ilgili 6nemli
konularda hem topluma hem de c¢alisanlarina yeterince bilgi verebilmesi gerekmektedir
(Ulgen ve Mirze, 2013:176). Etkili bir misyon ifadesi bir kurulus hakkinda olumlu his ve
duygular uyandirmali, uzlastirict, ilham verici ve kalict olmahdir. Isletmenin sundugu mal ve
hizmetlerin faydasini tanimlamali, isletmenin sosyal sorumlulugu oldugunu ve cevreye karst

sorumlulugunu ortaya koymalidir. Etkili bir misyon ifadesi, firmanin basarili olduguna,
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zamana ve yatirima deger oldugu izlenimini vermeli, ancak parasal tutarlari, sayilari, ylizdeleri,
oranlart veya hedefleri igermemelidir. Gelecekteki biiylime yonleri ve ileriye déniik dis ve i¢
analizlere dayanan stratejiler hakkindaki yargilari yansitmali ve alternatif stratejiler arasindan

secim yapmak icin yararl kriterler saglamalidir (David, 2011:50-52).

Misyon ifadeleri ile ilgili olarak Pearce ve David tarafindan 1987 yilinda yapilan bir
calisma bu alandaki en 6nemli ve kapsamli calisma olarak kabul edilmektedir. Pearce ve
David (1987:109-110)  Fortune 500 listesine giren 61 isletmenin misyon ifadelerini
inceleyerek daha iyi performans gosteren sirketlerin daha kapsamli misyon beyanlari oldugu
sonucuna varmis ve bir misyon ifadesinin icermesi gereken sekiz bilesen ortaya koymuslardur.

Bunlar:”

Hedef miisterilerin ve pazarlarm ozellikler,

Ana mal ve hizmetlerin tanimlanmasi,

Cografi alann belirlenmest,

Temel teknolojilerin tanimlanmasi,

Siirdiiritlebilirlige, bifyiime ve karliiga baglisk ifadesi,
Sirket felsefesindeki anabtar unsurlarm ozelliklers,
Sirket benliginin tanimlanmasi,

Firmanen istenen kamun imajimm tammlanmasider.”

NS RN~

David (1989) yilinda 75 buyik isletme tzerinde yaptigi benzer bir ¢alismada
inceledigi isletmelerin genel mudurleri tarafindan belirtilen misyon ciimlelerine dayanarak bu
bilesenlere ek olarak “caliganlar” ile ilgili dokuzuncu bir bilesen eklemistir. Bdylece
isletmelerin misyon ciimlelerinin icermesi gereken 9 Ozellik ortaya konulmus ve birgok
calismada kullandmistir.  Kemp ve Dwyer,(2003), 50 uluslararast havayolu sirketinin misyon
ifadelerini inceledikleri c¢aligmalarinda bu 9 bileseni kullanarak, bu O6zeliklerle, misyon
ifadelerinin degerlendirilmesi i¢cin pratik bir sistemin ortaya ¢ciktigini ifade etmislerdir. (Kemp

ve Dwyer, 2003, 637).

David (2011:51) misyon ifadelerinin icermesi gereken 9 bileseni toplu olarak

degerlendirmistir. Bunlar Tablo-1’de gdsterilmektedir.
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Tablo 1. Misyon Ifadelerinin Bilegenleri

BILESENLER ACIKLAMALAR

1  Masteriler Kimler isletmenin musterileridir?

2 Uriinler veya hizmetler Neler isletmenin baglica tiriin veya
hizmetleridir?

3 Pazarlar Neresi isletmenin cografi rekabet alanidir?

4 Teknoloji Isletme tarafindan kullanilan teknoloji
glincel mi?

5  Varligint sirdiirme, biytime ve karlilik Isletme biiyiime ve finansal saglamliga

kendini adamis mu?

6  Felsefe Isletmenin temel inanglart, degerleri,
istekleri ve etik oncelikleri nelerdir

7  Benlik Kavrami Isletmenin kendine temel yetenegi veya
temel rekabet avantaji nedir?

8  Kamusal imaj ile ilgili Isletmenin sosyal, toplumsal ve cevreye
karst duyarliliklart nelerdir?

9  Calisanlarla ilgili Calisanlar isletmenin degerli bir varhigt mi?

Tirkiye’de de misyon ifadeleri ile ilgili ¢esitli arastirmalar yapilmustir. Dogan (2000),
sanayi isletmelerinin misyon ve vizyon gelistirme c¢alismalarini incelemis; Barca ve Yildirim
(2003), misyon ifadelerinde sektorlerin rekabet dayanaklarint arastirmus; Yurtseven (2003), 5
yildizli otellerin Gst diizey yOneticilerine anket uygulayarak misyon ifadelerinin igerigini
incelemis; Coskun ve Geyik (2004), misyon ifadelerinde yerellige yapilan vurguyu ele almus;
Ozdemir (2005), sektorlerine gére sanayi isletmelerinin misyon ve vizyon ifadelerini
esbicimlilik acisindan ele almis; Karabulut (2007) sanayi isletmelerinin yOneticilerine anket
uygulayarak misyon ifadelerini incelemis; Karabulut Temel (2007), sanayi isletmesinin misyon
ifadelerinin icerikleri tzerinde durmus; Acuner ve Geng¢ (2008) Turkiye ve Avrupa

isletmelerinin misyonunu paydaslarla ilgili olarak degerlendirmistir.

Pearce ve David’in ortaya koydugu misyon ifadelerinin bilesenleri kapsaminda da
Tirkiye’de yapilan ¢esitli arastirmalara rastlandmistir. Bu ¢alismalari birbirlerinden ayiran
6zellikleri uygulama alanlart olmustur. Késeoglu (2008), KOBT’ler; Koseoglu ve Karabulut
Temel (2008), IMKB Ulusal Endeksinde islem goren isletmeler, Késeoglu ve Ocak (2010),

68



Tiirk Hava Kurumu Universitesi ‘ '/4’ University of Turkish Aeronautical Association
Havacilik ve Uzay Calismalar Dergisi b_/ Journal of Aviation and Aerospace Studies

hastaneler; Cuhadar ve Ozmen (2008) ile Can Mutlu ve Karaca (2017) , aile isletmeleri; Kése

ve Ayhiin (2018), uluslararasi havayolu sirketleri tzerinde aragtirma yapmiglardir.

Bunlarin yami sira Sengel (2010), muhasebe meslek odast vizyon ve misyonu
karsilastirmalt olarak; Karabulut ve Késeoglu (2010) IMKB Ulusal Tiim endeksinde islem
goren isletmeleri paydaglara gore; Erol ve Kanbur (2014), farkli bilesenletle isletmeleri
misyon ve vizyon ifadeleri ile; Dértyol (2015), isletmeleri dokuz bilesenden biri olan felsefe

degiskeni ile incelemistir.
1.2.1.  Universitelerin Misyon Ciimleleri

Universiteler biiyiimeyi yonlendiren, yenilige degerli bilgi girdileri ireten ve bu bilgiyi
topluma aktaran giicli aktorler olarak ele alinmaktadir (Goddard ve Vallance, 2012) ve
genellikle Universitelerin ti¢ 6nemli misyonu egitim-6gretim, arastirma ve sosyoekonomik

cevre ile etkilesim olarak ele alinmaktadir (Sanchez-Barrioluengo,2014:1761).

Universitelerde misyon ve misyon ciimlesi kavramina deginen ¢alismalarin basinda
Kotler ve Murphy (1981) tarafindan yapilan ve yiiksekgretimde stratejik planlamanin
Onemini vurgulayan bir calisma gelmektedir. Kotler ve Murphy’e gére (1981:478-479)
misyon bir Orgiitiin temel amaci, yani basarmaya calistigi sey olarak tanmimlamaktadirlar.
Yiksekégretim kurumlarinin misyonu daha biylik cevrelerde birseyler basarmaktr. Bir
kurumunun misyonunu incelemenin yararl bir yolu, musteri kim? musteriye verdigimiz deger
nedir? isimiz ne olacak? isimiz ne olmali? vb sorulart cevaplamaktan ge¢mektedir. Basit
goriinen bu sorular, Universitenin cevaplamast gereken en zor sorular arasindadir. Bagarilt
kuruluslar bu sorulart siirekli olarak glindeme getirmekte ve diistinceli ve kapsamlt bir sekilde
cevaplamaya calismaktadirlar. Ciinkd iyi islenmis bir misyon beyani, kuruma ortak bir firsat,
yon, 6nem ve basart hissi vermektedir. Bu sebeple giderek artan sayida okul resmi misyon
beyanlart yazmaya karar vermektedir, ancak bu kolay bir siire¢ degildir. Misyon, diger her seyi
etkiledigi icin kritik 6neme sahiptir. Misyon ifadesi, Universite personelini, kurumun amacint
gerceklestirilmesine yonelik olarak bagimsiz ama yine de birlikte ¢alismasina rehberlik eden

"o6rinmez bir el" olarak ele almaktadir.

Turkiye’de tniversitelerde misyon ile ilgili yapilan gesitli ¢alismalara rastlandmistir.
Simsek ve Balc1 (2000), ODTU’niin mevcut ve gelecekteki misyonlarint incelemis; Erdem
(2005), universitenin var olus nedeni olarak ele aldigi misyon kavramini Pamukkale
Universitesini inceleyerek ele almis; Antalyali (2007), tarihsel siirec icerisinde tiniversite
misyonlarinin  olusumunu incelemis; Dogan (2008), 6rglitlerin vizyon ve misyonlarinin

calisanlar tarafindan nasil algilandigi {izerine Adnan Menderes Universitesi calisanlart
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tizerinde bir arastirma yapmus; Ozdem (2011), ({niversitelerin misyon ve vizyon ifadeleri
incelenmis; Ozmen ve dig (2013), Universitelerin misyon ve vizyonlarini yil bazinda
karsilastirmali olarak ele almig; Arabact ve Sener (2014), Gniversitelere ait misyon ciimlelerini
tematik acidan incelemistir Gozitkara (2015), vakif Universitelerinin misyon ve vizyon
cumlelerini dniversite rolleri acisindan analiz etmis; Ocak ve Karabulut (2017), Tirkiye ve
Ingiltere’de olan iniversitelerin vizyon ve misyon ifadelerini incelemis; Tas ve digerleri
(2019), tniversitelerin stratejik plan calismalart dogrultusunda misyon, vizyon ve amaclarini
ele alarak Mehmet Akif Ersoy tniversitesini degerlendirmis; Daglar (2019), Gniversitelerin
stratejik planlarinda ifade ettikleri stratejik amaglart tematik acidan incelemis; Kuzu
(2020),yetli ve yabanct tniversitelerin misyon ve vizyonlart tzerine tematik bir arastirma
yapmis; Oztiirk Baspinar (2020) ise vakif iiniversitelerinin misyon ve vizyon ciimlelerindeki

etik vurgular tizerine bir arastirma yUritmustir.
1.2.2. Kurumsal izomotfizm ve Misyon Ciimleleri

Misyonun, bir 6rgiite 6zgii ve 6zel oldugu, bdylece orgiitii diger Orgltlerden
farklilastirdigt kabul edilmektedir (Diger,2013:13). Ancak Kurumsal Kuram yaklagiminda aynt
alanda faaliyet g6steren Orgiitlerin yapt ve isleyislerinde birbirlerine benzer hale gelecekleri
ifade edilmektedir. Ozkan Canbolat ve Celiksoy’a (2018:140) gére, bir isletme hayatta kalmak
istiyorsa ¢evresi ve aynt baskilarla miicadele eden diger isletmelerle esbicimli yani benzer hale
gelmektedir. Bu sebeple ayni kurumsal alanda faaliyetlerini stirdiren isletmeler 6rgiit yapist
anlaminda ister istemez oldukg¢a benzesme gostereceklerdir. Bu benzesmenin sebepleri ise
Opztiirk vd (2019:47) zorunlu olmak, belirsizlikten kaginmak ya da mesleki 6zellikler nedeniyle

kurumsallagsmus yapilarin ve uygulamalarin benimsenmesi olarak ifade edilebilmektedir.

Misyon ifadelerinin, diger isletmelerin misyon ifadelerinden benzersiz bir sekilde
farkli olmast gerekmemektedir. Icermesi gereken temel ézellikler agisindan ele alindiginda,
aynt sektordeki isletmelerin benzer misyonlara sahip olmasi sasirtici olmayacaktir (Powers,
2012:288). Kar amact glitmeyen kuruluslarin misyonlari benzersiz olabilir ancak, benzer
hedeflere sahip diger kuruluslardan, ne kadar farkli oldugu ile Sviinen her yeni isletme,
zamanla mesru goriinmek icin diger isletmelere benzemek durumunda kalacaktir (Katopol,

2016:2).

Bilaslova, R. And Lynn,(2007:782) Sloven isletmelerinin misyon ciimlelerini
inceledikleri ¢alismalarinda, Sloven yoneticilerin yerli sirketlerden ziyade ¢okuluslu sirketleri
taklit etme yoluna girdiklerini, bu sebeple bu durumun misyon ciimlelerine de yansidigint

belirtmektedirler. Taklit eden, baskalarinin basarisini modelleyerek kendisi icin basart elde
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etmek istemektedir. Kuruluslar diger kuruluslar tarafindan olusturulan en iyi uygulamalar
kullanirlar. Bu nedenle alandaki yetlesik veya basarii kuruluglara dayali modelleme,

belirsizlikleri azaltmaktadir (Katopol 2016:3).

Yapilan literatir arastirmasinda Turkiye’de izomorfizm ve misyon kavramlarinin
birlikte ele alindigi calismalarin olduk¢a az oldugu fark edilmektedir. Ozdemir (2005),
sektorlerine gbre sanayi isletmelerinin misyon ve vizyon ifadelerini egbicimlilik acisindan ele
almig Altnigik ve Arslan (2013), Van ilinde ilkégretim okullarinin stratejik planlarini taklitci
esbicimlilik acisindan okullarin stratejik planlarint inceleyerek; Zayimoglu Oztiirk ve Arslan
(2014) ise aynt ildeki ilkogretim okullarinda Stratejik planlama siirecinde goérev alan okul
yoneticileri ve 6gretmenlerin gorislerini almak suretiyle misyon, vizyon, temel degerler gibi

ifadelerin taklitci esbicimcilik anlaminda benzerlik gésterip géstermedigini arastirmiglardir.

Koseoglu ve Ocak (2010:77) hastanelerin  misyon ifadelerini inceledikleri
calismalarinda misyon ifadelerinin birbirinden ¢ok farklt olmadigini, bu ifadelerin genellikle 3
ya da 4 6ge etrafinda toplandigini, birbirinin taklidi seklinde oldugunu belirtmekteditler. Can
Mutlu ve Karaca (2017:72), aile isletmelerinin misyon ifadelerini analiz ettikleri
calismalarinda, misyon climlelerinde benzer ifadelerin aranmasinda aslinda misyon
ciimlelerinin izomorf yani esbicimli bir yapida oldugunu gosterdigini ve genellestirilmis
ifadeler icerdiklerini belirtmislerdir Yazarlar yaptiklar arastirma sonucunda inceledikleri aile
isletmelerindeki misyon ifadelerinin, cogunlukla takilt olabilecegi disiincesinde olduklarint
belirtmiglerdir. Kése ve Ayhin (2018:547), ise havayolu ittifaklarinin misyon ifadelerini
kurumsal esbi¢imlilik kapsaminda ele aldiklart calismalarinda, belirli hava yolu isletmelerinin

misyon ciimlelerinde normatif kurumsal esbicimlilik olduguna ulasmuglardir.

Koseoglu ve Ocak (2010), Can Mutlu ve Karaca(2017) ve Kése ve Ayhiin (2018)
misyon climlelerinde yer alan kavramlart arastirdiklart calismalarinda Pearce ve David
tarafindan ortaya konulan misyon ifadelerinin 9 bilesenini kullanmuglardir. Ancak ilki

hastaneleri, ikincist aile isletmelerini Gictinciist ise hava yolu ittifaklarini konu almistir.
1.3. Tirkiye’de Universite Egitimi ve [zomorfizm

Her ilke kendine 6zgl bir kurumsal ortam yaratmakta ve yansitmaktadir (Bilaslova,
R. And Lynn,2007:776). Bu sebeple izomorfizm diizeyi tilkelerdeki kurumsallasma diizeyi
ile aciklanabilmektedir. Ayrica bir tlke icinde faaliyet gésteren sektotlerin de izomort olma

durumlart kendileriyle baglantt kurumlara ve bunlarin 6zelliklerine gére degisebilecektir.
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Ayni alanda faaliyet gosteren Orglitlerin maruz kalacagi baskilarin benzer olmasi ve
faaliyet cevresinin bekleyis ve zorlamalari dogrultusunda, benzer yapt ve isleyis kazanmalari
ile olusan izomorfizm sonucunda, belirli bir &rgltsel alandaki bitin Orgitlerin aynt
esbicimliligi gbsterecegi, boylece kurumsal esbicimliligin ortaya citkacagr ifade edilmektedir.
Ayrica yapisal esbicimliligin yant sira belirli isleri yapma prosedurleri acisindan da cevre ile
izomorf hale gelmekte ve bu dogrultuda belirlilik saglayarak,  farkli uygulamalarin
yapilmasinin Oniine ge¢mek amaciyla, c¢esitli talimatlar ve prosediitler yazili olarak
gelistirilmektedir. Bu sebeple isletmecilikte kurumsallagsma, isletmelerde sistem olusturmakla
baslamaktadir (Kogel,2018:375-376). Ayrica, Kurumsal Kuramda orglitsel degisim de
izomorfizm ile agiklanmakta ve degisimin kalict olabilmesi icin degisim unsurlarinin da

kurumsallagmasinin gerektigi belirtilmektedir.(Yildirim, 2018: 100).

Tirkiye’deki Yitksekégretim Kurumlarinin yapi ve isleyisini belirleyen temel kurulus
Yiksek6gretim  Kurulu  (YOK)’tir. Kurumsallasma —cercevesinde iilkedeki  biitiin
yiiksekégretim kurumlarini gatist altinda toplayan YOK ayrica 2547 sayili Yiiksekégretim
Kanuna gore hareket etmektedir. YOK, Tiirkiye’deki biitiin yiiksekogretim kuruluslart igin
zotlayict izomorfizme sebep olmaktadir. Zotlayict izomorfizm genellikle devlet kuruluglar
araciligiyla giindeme gelmektedir ve ilgili kurumlarin kendi insiyatifi disinda bir benzesmeye

sebep olmaktadir. Tiirkiye’deki biitiin iiniversiteler icin YOK kural koyucu bir kurulustur.

2547 Sayih Kanunun 4. Maddesi yiksekdgretim kurumlarinin  amaglarint
aciklamaktadir. Bu amaclar arasinda bilimsel ¢alisma ve bilgi tretmek, ulusal kalkinmaya
destek olmak, diger kurumlarla isbirligi yapmak, ¢agdas gelismeye katkida bulunmak gibi
ifadeler yer almaktadir. 2547 Sayili Kanunun 12. Maddesinde ayrica Yiksekogretim
kurumlarinin gérevleri siralanmistir. Bu gorevler amaglarla paralel olarak egitim-6gretim
faaliyetleri yapmak, bilimsel arastirma yapmak, teknoloji tretmek, bilgiyi yaymak, insan
kaynagini yetistirmek, danismanhk yapmak, meslek elemanlarinin yetismesini saglamak,

ilkenin her alanda gelismesini saglamak vb. seklinde siralanabilir.

Erdem (2005), Universitelerin var olus nedeni olarak ele aldigt misyon kavramina
yonelik arastirmasinda Universitelerin misyon bildirimlerinde yasal ~diizenlemelerden

<

esinlenildigine dikkat ¢ekmekte ve 2547 sayili kanunun 4. Maddesinde yer alan “egitim-
Ogretim”, “bilimsel arastirma” ve “topluma hizmet” kavramlarina vurgu yapmaktadir. Kuzu
(2020) ise, Universitelerin misyon ifadelerinde en ¢ok yer alan kelimelerin “egitim”, “bireyler”,

“arastirma”, “evrensel” ve “bilimse”l oldugu ve tniversitelerin misyon ve vizyon ifadelerinin

oldukea benzer oldugunu ifade etmektedir.
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1.3.1. Tirkiye’de Sivil Havacilik Alaninda On lisans Egitimi ve Izomotfizm

Turkiye’de Sivil Havacilik alaninda yiiksekégretim 6n lisanstan doktoraya kadar
bitin dizeylerde verilmektedir. Havaciik Kurallarinin kanla yazili olduguna dair séylem
vardir. Havacilik 6yle bir alandir ki tilke ekonomilerine katkisini bir yana birakirsak bu alanda
yapilabilecek her tiirlii hatanin maddi-manevi, insan ve makine boyutlarinda, oldukea ciddi
olumsuz sonuglart olacagl tartisgtilmaz bir durumdur. Ayrica kurumsallasmanin en katt
hallerinin goriilduglh sektorlerden biri olarak yorumlanabilir. Ulusal ve uluslararast alanda
havacilik alaninda bir¢ok kural koyucu kurulus bulunmaktadir. Tirkiye icin sivil havacilik
alanindaki otorite Sivil Havacilik Genel Mudurligi (SHGM)’dir. Baska bir ifadeyle sivil

havaciliktaki zorlayict izomorfizmi yaratan kurulus SHGM dir.

SHGM, sivil havacilik alaninda herhangi bir faaliyette bulunan bitin kuruluslar icin
yonetmelikler, talimatlar, genelgeler vb. yayinlamakta ve siki bir denetim saglamaktadir. Bu
gercevenin icine sivil havacilik alaninda egitim veren biitin yiksekdgretim kurumlari da
girmektedir. Sivil havacilik ile ilgili egitim veren yliksekégretim kurumlarinin en temel 6zelligi
iki zotlaytcr kurum tarafindan sekillenmeleridir. YOK ve SHGM bu egitim kurumlarint

esbicimli olmaya zorlamaktadit.

Bir kurumsal ¢evrede yasa veya kurallara uymamanin bir zorunlulugu ya da yaptirimi
yoksa, zorlama esbi¢imlilik ortaya ¢cikmayacak, kurumlar genel hatlarla birbirine benzese bile
genelden farklilasan 6rgiitler ortaya ¢ikabilecek ve varliklarint strdiirebileceklerdir. (Leblebici,
2004: 288). Bu durum sivil havacilik alanindaki egitim veren ve YOK’e bagli olan egitim

kurumlari i¢in s6z konusu olmamaktadir.

SHGM ve YOK, 2012 Kasim ayinda bir igbitligi protokolii hazirlayarak birlikte
calismaya baslamislardir. Bu protokol kapsaminda sivil havaciligin tim alanlarini kapsayacak
sckilde tniversitelerde ilgili bolim ve programlarin acilmasi, mifredatlarinin olusturulmasi,
isim ve mifredatlarinin standartlastirilmas: gibi hususlar yer almaktadir. Bu dogrultuda
tniversite temsilcileri ile YOK ve SHGM temsilcilerinden olusan bir Sivil Havacihik
Komisyonu kurularak belirli araliklarla bir araya gelmek suretiyle tniversitelerde verilen

havacilik egitimleri dogrultusunda kararlar vermekteditler.

Turkiye’de 6n lisans egitimi, Meslek Yiiksekokullart (MYO) araciligtyla verilmektedir.
Sivil Havacilik alaninda verilen iki yillik 6n lisans programlart Sivil Hava Ulastirma

Isletmeciligi, Sivil Havaciltk Kabin Hizmetleri, Ucak Teknolojisi, Hava Lojistigi ve Ucus
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Harekat Yoneticiligi olarak belirlenmistir. Bu programlardan Hava Lojistigi disinda biitiin
programlar icin SHGM’nin yetki vermesi séz konusudur. Bu yetkiye sahip kuruluslarin
egitimleri SHGM tarafindan onaylanmaktadir. Bu suretle 6grenciler, Universite egitimleri
sonucunda hem tniversite diplomasina hem de alanlarinda sivil havacilik sertifikalarina sahip
olmaktadirlar. Bu durumun 6zellikle 6grencilerin mezun olduktan sonra ise girmelerinde bir
rekabet avantajt yaratacagi distiniilmektedir. Bu alanda ilk defa bir MYO yetki aldiktan sonra
diger okullarin da bu yetkiye sahip olmak istemeleri sonucunda kuramsal bicimciligin

baslamis oldugu s6ylenebilmektedit.
2. ARASTIRMA METODOLOJiSI
2.1. Arasgtirmanin Amaci

Kurumsal izomorfizm kapsaminda havacilik sektériine ara insan kaynagi yetistiren
meslek yiksekokullarinin misyon ciumlelerinin incelenmesi bagligi altinda yiritilen bu
calismada, temel amag, aynt sektérde faaliyet gosteren isletmeler olarak degerlendirilebilecek
sivil havacilik alaninda 6n lisans egitimi veren MYO’larin  kurumsal izomorfizm

dogrultusunda, misyon ifadelerinde bir benzerlik olup olmadigint arastirmaktir.
2.2.Aragtirmanin Onemi

Misyon Ciimlelerine iligkin literatir taramast yapilmis ve bu dogrultuda cesitli

aragtirmalara rastlanilmis ve kavramsal ¢cerceve icerisinde bunlara yer verilmistir. Ancak,

1. Bu arastirmalar icerisinde Universitelerin misyon ciimlelerine yonelik olan arastirmalarda,
genellikle tek Universitenin misyonunun incelenmesi ya da birden fazla tniversitenin
misyon ifadelerinin karsilastirilmast seklinde, ve c¢esitli tematik ifadelerle yapildigt
gozlemlenmistir. Literatiirde Meslek Yiiksek Okullari ele alinarak 6n lisans diizeyinde bir

misyon ifadesi arastirmasina rastlanilamamustir.

2. Bu aragtirmalar icerisinde, Pearce ve David’in ortaya koydugu ve misyon ifadelerinde
bulunmasi gereken dokuz bilegenin ele alindigi calismalara rastlanidmistir, ancak bu dokuz
bilesenin  kullanildigt  ve yitksekégretim  kurumlarini  ele alan  bir  aragtirmaya

rastlanilamamistir.

Belirtilen bu iki husus dogrultusunda c¢alismanin literatiire katki saglamasi
beklenmektedir. Ayrica kurumsal esbigimcilik kapsaminda iiniversiteler, sadece YOK
tarafindan sekillendirilirken, havacilik egitimi veren butin Universiteler ayni zamanda

SHGM’nin de yonetmeliklerini de takip etmek zorundadirlar. Bu dogrultuda arastirma
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kapsaminda ele alnan misyon cimlelerinde izomorfizmin etkilerinin  gorillmesi

beklenmektedir.
2.3. Arastirmanin Kapsam ve Sinirhiliklar:

Arastirmanin amaci ve 6nemi dogrultusunda, biinyesinde sivil havacilik alaninda en
az bir 6n lisans programina sahip Tiurkiye’deki MYO’larin misyon climleleri resmi internet
sayfalarindan temin edilerek Pearce ve David tarafindan ortaya konulan misyon cimlelerinin

dokuz bileseni kapsaminda incelenmistir.

Aragtirma icin ilk 6nce, Turkiye’de havacilik alaninda egitim veren 6n lisans
programlari, Yiiksek Ogretim Program Atlast (yokatlas.yok.gov.tr) internet sitesi araciligtyla
bulunmustur. Ardindan bu programlardan en az birini biinyesinde bulunduran MYO’lar ve
bagli bulunduklart tiniversiteler belirlenmistir. Tirkiye’de 48 farkl tiniversitede toplam 51
MYO’da havacilik ile ilgili en az bir programin oldugu tespit edilmistir. Universite ve MYO

sayilart arasindaki fark 3 tniversitede 2 farkli MYO’da verilen programlar olmast nedeniyledir.

MYO’larin bagl bulunduklar Gniversitelerden ayri olarak belirli bir meslege yonelik
olarak egitim faaliyetlerini ylritmeleri sebebiyle biinyesinde sivil havacilik ile ilgili 6n lisans
programi bulunan tniversitelerin degil, dogrudan MYO’larin misyon ctimlelerinin analizine
karar verilmistir. Belitlenen 51 MYO’nun kurumsal internet sitelerinden misyon ciimleleri
taranmustir. Bu siirecin  sonucunda 18 MYO’nun internet sitesinde misyon ifadesine
rastlanilamadift icin kapsam disinda birakilmalarina karar verilmistir. Ayrica bir Universite
havacihk egitimini strekli egitim merkezi araciligiyla verdigi icin yine kapsam disinda
birakilmistir. Bu durumun sonucunda arastirmada incelenmek tizere 29 farkli Gniversiteden

toplam 32 MYO’nun misyon climleleri bulunmaktadur.

2.4. Aragtirmanin Yoéntemi

Aragtirmadan, elde edilmesi hedeflenen bilgiler dikkate alinarak nitel bir arastirma

yontemi olan igerik analizi ile yapilmasina karar verilmistir.

Icerik analizinin kullanilma sebebi, toplanan verilerin aciklanmasinda yardimei olacak
kavram ve iligkilere ulagsmaktadir. Bu ¢ercevede, birbirine benzeyen veriler, birtakim tema ve
kavramlarla bir araya getirilerek okuyucular tarafindan anlasilabilecek bir sekilde diizenlenerek

yorumlanmaktadir. (Yildirim ve Simsek, 2008: 227).
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Arastirmada incelenmek Uzere ele almnan 32 misyon climlesi Pearce ve David
tarafindan ortaya konulan; 1.misteri, 2.4riin, 3.pazar 4.teknoloji, 5.varligini siirdirme ve
buyime, O.felsefe, 7.benlik kavrami, 8kamusal imaj ve 9.calisanlar seklindeki misyon

cumlelerinin dokuz bileseni kapsaminda degerlendirilmistir.

MYO’larin misyon ifadelerinin igerik analizi arastirmact tarafindan belirli bir aralikla
iki defa yapilmis ve birbiriyle karsilastirilarak son halini almistir. Icerik analizi yontemine gére
her bir misyon ifadesinin, dokuz bilesenden birini icerip icermedigine karar verilmistir. Eger
misyon ifadesinde bilesenin bulunduguna karar verilmisse (1); bulunmadigina karar verilmisse
(0) kodlanarak Tablo-2 olusturulmustur. Bu tabloda her bir MYO’nun misyon ciimlesinin kag
bilesenden olustugu ve yiizde oranlart ile misyon ifadelerindeki bilesenlerin sayt ve ylzde

oranlari da gérilebilmektedir.

Ayrica arastirmaya konu olan 32 MYO’dan bunyesinde bulundurdugu havacilik 6n
lisans programlarindan en az birinde SHGM yetkisi bulunan ve bulunmayan okullar
belitlenmis ve  Tablo-2’de gosterilmistir. MYO ifadesinin oldugu kutucuk renkli ise en az
bir 6n lisans programinda SHGM yetkisine sahip olduklart anlasilmaktadir, herhangi bir renk
yoksa SHGM tarafindan herhangi bir sekilde yetkilendirilmedikleri anlagiimaktadir.

Tablo-2 ‘de MYO1-MYO24 arasindaki myolar devlet tniversiteleri biinyesindeki
myolart géstermekte iken; MYO25-MYO32 arasindaki myolar vakif tniversitelerini temsil

etmektedir.
2.5.  Arastirmanin Bulgulari ve Yorumlanmasi

Sivil havacilik alaninda en az bir 6n lisans programt bulunan MYO’larin misyon
cumlelerinin analizi i¢in 32 adet MYO’nun misyon climleleri Pearce ve David tarafindan
ortaya konulan misyon ifadelerinin dokuz bileseni kapsaminda incelenmis olup Tablo-2 de

bitiin arastirma bulgulart birlikte gériilebilmektedir.

Tablo-2 yatay olarak ecle alindiginda, MYOT’in misyon ctmlesinin analizinde 4
bileseni bir arada kullandigi ve bu durumda misyon bilesenlerinin %44’tni kullandig
seklinde yorum yapilabilmektedir. Tablo-2 dikey olarak ele alindiginda misyon ifadelerinin
birinci bilesenini misyon ctimlelerinde kullanan 30 MY O’nun bulundugu ve dolayisiyla birinci
bilesenin misyon clUmlelerinde kullanim  oranin %94 oldugu seklinde yorum

yapilabilmektedir.

Tablo-3’de ise misyon ifadelerinin bilesen sayisinin MYO sayilart tizerindeki dagilimt

gorilebilmektedir. Buna gbre arastirmaya konu olan MYO’lardan higbiri aynt anda misyon
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ifadelerinin 9 bilesenini kullanmamaktadir. Bilesenlerden 8 tanesini aynt anda kullanan 2
MYO, bilesenlerden 7 tanesini aynt anda kullanan 4 MYO, bilesenlerden 6 tanesini ayni anda
kullanan 10 MYO, bilesenlerden 5 tanesini ayni anda kullanan 10 MYO, bilesenlerden 4
tanesini ayna kullanan 5 MYO, bilesenlerden 3 tanesini ayni anda kullanan 1 MYO
bulunmaktadir. Bu dogrultuda bu calismada MYO misyon clmlelerinin analizinde en az 3
misyon bileseninin bitlikte kullaniddigr bulgusuna ulagilmis olup MYO’larin % 81’nin 5 ve

tizerinde misyon bilesenini kullandigt yorumu yapilabilmektedir.

Misyon bildirimlerinin isletmelerin tst yonetimi tarafindan yazilmast gerektigi kadar
isletme igindeki diger birimlerden de goriis alinmast gerektigi belirtiimektedir. Hatta bazi
durumlarda alt diizeylerdeki birimler icin birim yoOneticileri ya da birimde calisan ilgili
personellerin misyon ifadelerini diizenlemeleri séz konusu olabilmektedir (Cetin, 2008:52).
MYO’larin - misyon  bildirimlerinin  incelenmesi siirecinde ayrica baglt bulunduklan
Universitelerin misyon bildirimlerine de bakdmistir. MYO’larin bir kisminda, resmi internet
sayfalarinda misyon ifadelerine rastlamlamamisken, Universitelerin  hepsinde misyon
ifadesinin bulunduguna ve bunlarin MYO’larin misyon ifadelerinden farkli oldugu bulgusuna

da ulagilmistir.

Arastirmanin  6renkleminde yer alan MYO’larin dagilimina bakildiginda devlet
Univeritelerinin vakif Gniversitelerinin ¢ katt oldugu gérilmektedir. Calismanin en baginda
MYO’larin dagilimi devlet 28, vakif 23 iken, MYO’larin misyon clmlelerini arastirilmast
strecinde devlet Universitelerinin sadece 4’inde misyon ciimlesine rastlamlamamisken, vakif
tniversitelerine baglt MYO’larda misyon cimlesine rastlanllamayan sayistnin 15 olmasi
sebebiyle, arastirmanin 6rnekleminde 24 devlet, 8 vakif iniversitesine bagl toplam 32 MYO
calismanin 6rneklemini olusturmustur. Bu durum devlet Gniversitelerinde misyon ifadelerine
daha fazla 6nem verildiginin distiniilmesine neden olmustur. Ayrica misyon bildirimlerinde
en fazla 8 ve 7 bilesenin bulundugu bitin MYO’larda yine devlet Gniverditeleri biinyesindeki
MYO’lardir.
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Tablo 2 Meslek Yiiksekokullarinin Misyon Ciimlelerinin Igerik Analizi ve
Misyon Cimlelerindeki Bilesenlerin Say1 ve Oranlar:

1 2 3 4 5 6 7 8 9 TOPLAM %
MYO1 1 1 1 1 0 0 0 0 0 4 44%
MYO2 1 1 1 1 0 1 1 10 7 78%
MYO3 1 1 0 0 0 1 1 10 5 56%
MYO4 1 1 0 1 0 1 1 0 0 5 56%
MYO5 1 1 0 1 0 1 1 10 6 67%
MYOG 1 1 0 1 0 1 1 10 6 67%
MYO7 1 1 0 1 1 1 1 0 0 6 6%
MYOS 1 1 0 1 1 1 1 10 7 78%
MYO9 1 1 1 1 0 1 1 0 0 6 6%
MYO10 1 1 1 0 0 1 1 0 0 5 56%
L Myoir i 1 1 0 0 1 1 0 0 5 56%
M MYOlZ 1 1 1 1 0 1 1 0 0 6 6%
2 MYOI13 1 1 0 0 0 1 1 1 0 5 56%
R Tmyols 1 1 1 1 1 1 1 10 8 89%
MYO15 1 1 1 0 0 1 1 10 6 6%
MYOl6 1 1 1 0 0 1 1 0 0 5 56%
MYO17 1 1 1 0 0 0 1 0 0 4 44%
MYOI8 1 1 1 0 0 1 1 10 6 67%
MYO19 1 1 1 0 0 0 1 0o 1 5 56%
MYO20 1 1 1 0 1 1 1 10 7 78%
MYO21 1 1 1 0 1 0 1 0 0 5 56%
MYO22 1 1 1 1 0 1 1 10 7 78%
MYO23 1 1 0 1 0 1 1 10 6 6%
MYO24 1 1 1 1 1 1 1 10 8 89%
MYO25 0 1 0 0 0 1 1 0 0 3 33%
MYO26 1 1 1 0 1 0 1 10 6 67%
MYO27 0 1 1 0 0 1 1 0 1 5 56%
B MYO28 1 1 0 1 0 1 1 0o 1 6 6%
g MYO20 1 1 0 0 0 1 1 0 0 4 44%
MYO30 1 1 0 0 0 1 1 10 5 56%
MYO31 1 1 0 0 0 1 1 0 0 4 44%
MYO32 1 1 0 0 0 1 1 0 0 4 44%
TOPLAM 30 32 18 14 7 27 31 15 3
%o 94% 100% 56% 44% 22% 84% 97% 47% 9%
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Tablo 3 Misyon Ifadelerinin Bilegen Sayisina Gére MYO’larin Sayis1 ve Yiizde

Dagilim
Misyon Ifadelerinin MYO Sayis1 Yiizde Dagilim %
Bilegenlerinin Sayis1
9 0 0
8 2 6%
7 4 13%
6 10 31%
5 10 31%
4 5 16%
3 1 3%
2 0 0
1 0 0
0 0 0

Tablo 4 SHGM Yetkisine Sahip MYO’larda Misyon Ifadelerinin Bilegenlerinin
Sayis1

SHGM Yetkisine Sahip MYO’lar Misyon Ifadelerinin Bilegenlerinin
Sayis1

MYO 5 6

MYO23

MYO 26

MYO 28

MYO 11

MYO 30

MYO 17

MYO 31

NN NS IS NN Eo N TN

MYO 32

SHGM yetkisine sahip MYO’lardaki bilesen sayisina bakildiginda arastirmaya konu
olan ve binyesinde en az bir programda SHGM vyetkisi bulunan MYO’larin sayisinin 9
olmast, heniiz bu alanda bir izomorfizmin baslangi¢c asamasinda olunduguna isaret etmekle
beraber, bu MYO’lardan 4 tanesinde 6 bilesen bir arada kullanilmis, 2 tanesinde 5 bilesen bir
arada kullanilmis ve 3 tanesinde 3 bilesen bir arada kullandmistir. Bagka bir ifadeyle SHGM
yetkisi kapsaminda ele alinan MYO’larda bilesen sayist 3 ila 6 arasinda degismekte, bu da
SHGM yetkisinin misyon ifadesinin bilesen sayisint  dogrudan  etkilemedigini
dustindirmektedir. Misyon ifadelerinin 8 ve 7 bileginini ayna anda kullanan okullar SHGM
yetkisine sahip olmayan ve devlet tiniversitelerine baglt MYO’lardan olusmaktadir. Dolayistyla
misyon ciimlelerinde YOK’iin zorlayict izomorfizm olusturdugu ve devlet iiniversitelerinin

bu konuda daha fazla 6zen gésterdigi sonucuna vailabilmektedir.
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Tablo 5 Misyon Ifadelerindeki 9 Bilegenin Kullanim Say1st ve Oran1

Misyon ifadelerinin 9 bileseni Klslil;r;m Kuollre;rrllllm
Musteriler 30 94%
Urtnler/ hizmetler 32 100%
Pazarlar 18 56 %
Teknoloji 14 44 %
Hayatta kalma (stirdirtlebirlik), biiytime ve

karlilik 7 22 %
Felsefe 27 84 %
Benlik Kavrami1 31 97 %
Kamusal imaj 15 47 %
Calisanlar 3 9 %

Misyon ifadelerinde bulunmasi gereken 9 bilesenin aragtirmaya konu olan MYO

bildirimlerinde kullanilmalarina iskin sayisal bilgiler Tablo-5 ‘te gésterilmektedir.

Daha 6nce agirlikli olarak sanayi isletmelerinde kullanilan Pearce ve David tarafindan
gelistirilen 9 bilesen Universitelerin/MYO’larin da bir egitim isletmesi olmast durumuyla bu
arastirmada kullanilabilecegi fikrini dogurmustur. Bu arastirmada 9 bilesenin kullanimi aynt
zamanda 2547 sayili kanunla tanimlanan Yisekégretim Kurumlarinin amag ve gérevleri ile
iliskilendirilmektedir. Asagida tablolarda yer alan ifadeler MYO’larin misyon ctimlelerinden

orneklerdir.

1. Miisteriler: MYO’larin miisterileri 6grenciler, egitim almak isteyen bireyler olarak ele
alinmistir. YOK te bu bilesene karstlik gelecek kavram insangiicii seklinde ele alinmistir. Bu
dogrultuda misyon ctimlelerinde birey, insan, insan gilicli, 6grenci, ara eleman vb kavramlara
dikkat edilerek degerlendirme yapilmis ve sonucta misyon cliimlelerinde bu bilesenin kullanim
orant % 94 olarak bulunmustur. Sadece iki MYO’da kullanilan misyon climlesinin musteriler

bilesenini icermedigi sonucuna varilmistir.

Tablo 6 Miisteri Bileseni Iceren Misyon Ciimlelerinden Ornekler

1 “Egitim verdigimiz, tiim programiardafki ogrencilerimizi. ..”

2 “L.. kurum veya  kurnluslarmm  ibtiyac  duydugn  yiiksek  nitelifli - insan - giiciinii
yetistirerek. ..”

3 .. dederlere sabip nitelikli ara elemaniar yetistirmek.”
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2. Uriinler/ Hizmetler: ~ Bir Yiiksek Ogretim Kurumunun amaclarinin, egitim-6gretim
faaliyetlerinde bulunmak, bilimsel arastirma yapmak, insan giicli yetistirmek vb. seklinde ele
alinarak yapildigi bu arastirmada bu bilesenin kullanim orani %100 olarak degerlendirilmistir.
Arastirma  kapsamindaki butin MYO’lar misyon clmlelerinde verdikleri hizmetleri

belirtmislerdir.

Tablo 7 Uriin/Hizmet Bileseni Igeren Misyon Ciimlelerinden Ornekler

1 . havacilik personelleri yetistiren dncii bir egitim kurumu olmaktsr.”

2 ... bilimsel gelismeye katkr saglamaktir.”

3 . sektiriin ibtiyag duydugn alanlarda nitelikli ara insan giicii yetistirmek, . ...”

3. Pagarlar: Isletme literatiirinde isletmenin {riinlerinin hangi pazarlarda sunulacags
aragtirilirken, bu calismada bu bilesen MYO kapsaminda verilen egitimin ulusal veya
uluslararasi nitelik tagimasi olarak degerlendirilmistir. Bu bilesenin ¢alisma kapsamindaki

MYO’larin misyon ciimlelerinde kullanim orani %56 olarak bulunmustur.

Tablo 8 Pazar Bilegeni Igeren Misyon Ciimlelerinden Ornekler

1 “...ig diinyasimn ibtiyac duydugn, uluslararas: standartlarda mesleki ve teknik beceriye sabip...”

2 “...ulusal ve nluslararas: diizeyde editim-igretim faaliyetlerinde bulunmak...”

3 “..ulusal ve uluslararas: diizeyde nitelikli insan giicii yetistirmektir.”

4. Teknolgji: Teknoloji kullanimu igletmeler icin ¢ok 6nemlidir. Bu galismada ele alinan
teknoloji bileseni YOK iin belirttigi gibi teknoloji iiretmek ya da bu teknolojiyi kullanabilecek
insan gliciind yetistirmek seklinde ele alinmustir. Teknoloji bileseninin arastirma kapsamindaki

kullanim orant % 44 olarak bulunmustur.

Tablo 9 Teknoloji Bileseni Igeren Misyon Ciimlelerinden Ornekler

1 ... ber tiirlii bilgi ve beceri diizeyine sahip, teknolojiyi kullanabilen...”

2 “..katkida bulunacak yeni teknolojilerin gelistirilmesinde ve wygulanmasinda...”

3 ...7 evrensel nitelikte bilgi ve teknoloji siveten...”
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5. Varligim  siirdiirebilme,  biyiime ve kdrliik: Her isletmenin en temel amact varligini
siirdiirebilmek, bityiimek ve gelismektir. Universiteler daha ¢ok topluma hizmet ettikleri icin
Universitelerin temel gorevlerinden biri tlkelerin gelismesine katkida bulunmaktir. Bu
dogrultuda bu bilesen tniversitelerin tilke kalkinmasina katki saglama boyutuyla ele alinmigtir

ve calisgmadaki kullanim orant %22 olarak bulunmustur.

Tablo 10 Varligini Siirdiirebilme, Biiyiime ve Karlilik Bilegeni Igeren Misyon
Ciimlelerinden Ornekler

1 “... bilgesel kalkinmaya katk: saglayarak, kamn ve iel kesimin ara eleman. ...”

2 “..yerel ve bilgesel diizeyde ekonomik ve toplumsal gelismeye katkr saglayuc...”

3 .. Tiirkiye'nin sosyal ve ekonomik diniisiimiine katkida bulunan bir akademik birim
olmak...”

6. Felsefe: Bu bilesen ile anlatilmak istenen isletmelerin temel inanclari, degerleri, istekleri,
ahlaki degerleri ile etik oncelikleridir. Isletmenin kurum kiiltiriini de yansitmaktadir.
Universitelerin felsefesi de nasil bir ideolojide faaliyetlerini yiiriittigi ile ilgili olmaktadir. Bu

bilesen %84 gibi yiiksek oranda ¢ikmugtir.

Tablo 11 Felsefe Bilegeni Igeren Misyon Ciimlelerinden Ornekler

1 “... teknolojiyi, sanats ve kiiltiirel dederleri insanligin hizmetine sunan girisimei bir
yiiksekokul olmaktsr.”

2 " yenilige agtk, wygnlamaya doniik, istibdam odakls egitim-gretim anlayistyla etik ve milli
degerler dogrultusunda...”

3 . swil havacilik etik ve ablakin: 6Ziimsemis, toplumdaki her bir ferdin havacilik hizmetini
en iist kalitede alabilmesini saglayan...”

7. Benlit Kavram:: Kurulusun ayirt edici/temel yetkinligi veya buytk rekabet avantaji olarak
tanimlanan  bu  kavram, felsefe bileseniyle de yakindan ilgilidir.  Sanchez-
Barrioluengo,(2014:1762) tniversitelerin temel yeteneklerinin egitim-6gretim ve bilimsel
arastirma oldugunu belirtmektedir. Bunlar ayni zamanda tniversitelerin sundugu hizmettin

kendisidir. Misyon climlelerinde Universitelerin  egitim-6gretim ve bilimsel aragtirma
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hizmetlerinin nasil nitelendirildigi arastirilmis ve bu dogrultuda degerlendirilmistir, ¢tkan

sonuglara gére bu bilesen %97 oraninda kullanilmistir.

Tablo 12 Benlik Kavrami Bilegeni Igeren Misyon Ciimlelerinden Ornekler

1 “..., yenilige agik, nygulamaya doniik, istihdam odaklz egitim-igretim anlaysszyla. . .. ..

2 " bilim ve teknolojiyi etkin kullanarak arastirma ve editim hizmetlerini gelistirmek. ..”

3 “..insan odakls bir editim anlaysszyla sistiin nitelikli bireyler yetistirmek. ..”

8. Kamusal Imaj: Tsletmenin kurumsal imajt sosyal, toplumsal ve gevreye karst duyarliliklarr ile
iliskilendirilmektedir. Bu dogrultuda Universitenin kamusal imaji Gniversitenin topluma ve
cevreye olan sosyal sorumlulugu ve duyarliligiyla ilgili olmaktadir. Bu bilesenin calismadaki

kullanim orant %47 olarak bulunmustur.

Tablo 13 Kamusal Imaj Bileseni Igeren Misyon Ciimlelerinden Ornekler

1 “toplumsal degerlere saygils bireyler yetistirmektir.”

)

2 “Toplumun her sinfi icin editim-gretim firsatlarn: ulagilabilir kilan. ....°

3 “halk sagligr ve cevre sorunlarina duyarl, katilimer, paylasimer....”

9. Calsanlar: Cahisanlarin isletmenin degerli bir varhgt mudire? sorusu sorularak isletmenin
calisanlarina kargi olan sorumlulugu anlatilmak istenmistir. Bir @iniversitenin biinyesindeki en
onemli calisanlar kuskusuz Ogretim elemanlari olan akademik personelidir. Bu bilesen bu

calisma kapsaminda incelenen MYO’larda %9 gibi oldukea diigiik bir oranda bulunmustur.

Tablo 14 Caliganlar Bileseni Igeren Misyon Ciimlelerinden Ornekler

1 “...ogretim gorevlilerinin bilimsel ¢alismalarima destek saglamak. ..”

2 .. yiiksek bilgi ve deneyime sahip seckin ve profesyonel akademik kadromuz...”

3 .. topluma hizmet jireten bilim insanlarmn rebberlidinde gerceklestirdigi editim-

dagretimle. ..”
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Genel olarak aragtirma bulgularina bakildiginda 6n plana cikan bilesenlerin sirasiyla
hizmetler, benlik kavrami, musteriler ve felsefe olduklart gériilebilmektedir. Pazar, kamusal
imaj ve teknoloji bilesenlerinin orta dizeyde kullanildiklari, stirdiriilebilirlik bilesenin az
kullanildigy, calisanlar bileseninin ise ¢cok az kullamildigr dikkati ¢ekmektedir. Calismada bu 9
bilesenin bir arada kullanildigt bir MYO’ya rastlanilamazken, en az 3 bilesenin bitlikte
kullanildigs sadece bir MYO oldugu goérilebilmektedir. Genellikle 5-6 bilesenin birlikte
kullanddig1, 5’in tizerinde bilesenin birlikte kullaniddigt MYO’larin oranmnm %81 oldugu

seklinde yorumlanmaktadir.
SONUC

Sivil havacilik alaninda en az bir 6n lisans programina sahip MYO’larin  misyon
cimlelerinin icerik analizi ile incelendigi bu ¢alismada, kurumsal izomorfizmin etkileri
arastirilmistir. Kurumsal Izomorfizm ayni Orgiitsel alanda faaliyet gosteren isletmelerin
zamanla birbirlerine benzeyip, esbicimli olacaklarini anlatan Kurumsal Kuram baglaminda
kullandan bir kavramdir. Aynt Srgiitsel alanda ve benzer baskilarla, yiksekégretim hizmeti
sunan sivil havacilik alaninda egitim veren MYO’larda,, YOK vyiiksekogretim alaninda,
SHGM’de sivil havacilik alaninda zorlayict izomorfizme neden olan kural koyucu
kuruluglardir. Dolayisiyla  Universiteler kendi insiyatifleri disinda ortaya ¢tkan bu

kuruluslardan gelen talimatlara gére yagamlarini strdiirmektedirler.

Universiteler kendi biinyelerinde akademik alanda profesyonellesmenin yogun
oldugu kuruluslardir. Aslinda bu 6zellikleriyle Giniversiteler normatif izomorfizmin igerisinde
degerlendirilmektedirler. Universiteler biinyesindeki biitiin akademik faaliyetler, miifredatlar,
yonetmelikler ister istemez benzerdir. S6z gelimi YOK tarafindan yayinlanan bir 6n lisans
yonetmeligi olmasina ragmen her Gniversitenin biinyesinde ayrica bir 6nlisans yonetmeligi de

bulunabilmektedir. Burada mekanizma normatiftir ve tamamen meslek ile alakalidir.

YOK’iin zotlayict izomorfizmi, iiniversitelerin kendi biinyelerinden kaynaklanan
normatif izomorfizm ile bitlikte, en iyi uygulamalarin isletmeler arasinda taklit edilmesi
yoluyla ortaya ctkan taklit¢i izomorfizm de Universiteler icin séz konusudur. Bir nevi
benchmarking olarak degerlendirilebilecek olan taklit¢i izomorfizm ¢esitli sekillerde kendini
gosterebilmektedir. Bunlar ders miifredatlari, ders igerikleri, misyon ve vizyon ifadeleri, staj

egitimleri gibi konulardir.

Bu calismada kurumsal izomorfizmin bitin yonleri agisindan MYO’larin misyon
climleleri iizerinde bir arastirma yapilmistir. Kurumsal Internet sitelerinden alinan ve

biinyelerinde en az bir havacilik 6n lisans programi olan MYO’larin misyon ctimleleri Pearce
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ve David tarafindan ortaya konulan misyon ifadelerinin 9 bileseni ¢ercevesinde incelenmistir.
Bu kapsamda 6nce yogun bir literatiir taramasi yapilarak, misyon cimlelerine iliskin daha
Onceden yapilan aragtirmalara deginilmis ve calismayr Oncekilerden ayiran 6zelligin, bu 9
bilesenin ilk defa bir Yuksekogretim kurulusunda uygulanmis olmast ve daha 6nce
universitelerin misyon clmleleri bircok incelenmis iken MYO’lara ait bir misyon ctimlesi

incelemesinin ilk defa ortaya ¢ctkmasidir.

MYO’larin misyon cumleleri incelendiginde daha 6nce yapilmis calismalara paralel
olarak, misyon cimlelerinde kurumsal izomorfizmin etkilerine rastlanilmistir. Hem bu
alandaki resmi otoritelerin yayinladiklart yazili talimatlar dogrultusunda, hem de biitin
isletmelerin ister istemez birbirlerinden etkilenerek, bir digerinde goérdikleri uygulamalart
taklit etmeleri yoluyla ortaya ctkan taklitci izomorfizm, misyon ciimlelerinde de kendini
gostermektedir. Arastirmaya konu olan MYO’larin misyon climlelerinde en az 5 bileseni

birlikte kullanmalart bile bu durumu dogrular niteliktedir.

Arastirmanin en dikkat ceken sonuclarindan biri misyon ciimlelerinde SHGM’nin
heniiz YOK kadar bir esbicimlilige sebep olmadigidir. Baska bir ilging sonu¢ da arastirma
kapsamindaki MYO’larin hepsi sunduklart hizmetleri misyon ctimlelerinde anlatirken sadece
%9’luk bir kesimin akademik personele misyon ciimlelerinde yer vermesidir. Verilen hizmet
kadar bu hizmeti tGreten akademik personele misyon ciimlelerinde daha ytiksek bir oranda yer

verilmesi tahayytl edilmistir.

Literatiirde misyon ve misyon ciimlesinin isletmeler icin 6nemli olduguna ve misyon
cumlesinin neleri icermesi gerektigine dair genis bir bilgi birikimi bulunmaktadir. Ancak
misyon ciimlelerinin onlart okuyanlar tarafindan nasil algilandigt da 6nemlidir. Bu hususta
literatirde bir¢ok arastirma yapimis olmasina ragmen, gelecekte yapilmasi planlanan
arastirmalarda hem sektorel analiz, hem bunlarin karsilastirilmast hem de calisan ve misteri
algtlarinin birlikte ele alnacagt bir calismanin dustincesi olusmus ve sonuglari agisindan merak

uyandirict olabilecegi degerlendirilmistir.
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