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YUKSEK HIZLI TEKNELERDE ZIHINSEL iS YUKU, DURUMSAL
FARKINDALIK VE EMNIYET KULTURU ILISKILERININ KOPRUUSTU
SEYIR OPERASYONU ACISINDAN INCELENMESI

OZET

Denizci olmak bir yasam bigimidir. En eski ve koklii mesleklerden biridir. Birgok
farkli kiiltiir, milliyet, etnik koken ve egitim seviyesinden binlerce kadin ve erkek
denizci bulunmaktadir. Denizci, topluma kritik katkida bulunan 6nemli ¢alisandir.
Kopriiiistiinden (K/U) makine dairesine kadar tiim denizciler fizyolojik ve psikolojik
yonleriyle zor, agir, ¢etin, mesakkatli ve riskli kosullar altindadir. Gemi, operator ve
makine iglevlerinin bir arada gerceklestirilip biitiinlestirildigi sosyoteknik sistemdir
ve denizcinin tiim diinyasidir.

Denizcilik, digerleriyle karsilagtirlldiginda yiiksek riskli ve en tehlikeli
mesleklerdendir. Denizcilikte emniyet zorlu ve 6nemli ana odak noktasidir. Yillar
boyu alinan tiim onlemlere ragmen deniz kazalari meydana gelmektedir. Deniz
kazalarinin ¢ogunda ana sebep insan hatasidir. Denizde emniyet i¢in en Onemli
hususlardan biri, seyir emniyetinin saglanmasidir.

En eski ulagtirma yontemlerinden olan deniz yolu ulastirmasi, kiiresellesen rekabetei
diinya ticaretinin bel kemigidir. Deniz yolu ulastirma sistemleri, teknolojinin
degisimine gore gelismektedir. Ozellikle kisa mesafeli deniz yolu ulastirmasinda
yiksek hiza olan talep, Yiiksek Hizli Teknenin (HSC-High Speed Craft) ortaya
cikmasini saglamistir. HSC, spor-eglence faaliyetlerinden askeri-ticari alanlara kadar
birgok farkli amag icin kullanilmakta olup, her gegen giin sayilar1 artmaktadir.

Zihinsel Is Yiiki (MWL-Mental Workload), gorevin yerine getirilmesi igin
kullanilan zihinsel cabadir. MWL o6l¢ciimiinde subjektif, performansa dayali ve
psikofizyolojik yontemler kullanilmaktadir. Durumsal Farkindalik (SA-Situational
Awareness), c¢evrenin algilanmasi, anlasilmasi ve gelecege doniik Ongoriilerde
bulunulmasidir. SA GSlgiimiinde fizyolojik (siire¢ indeks tabanli), hafiza irdeleme
(objektif), subjektif ve performansa dayali Ol¢lim yontemleri kullanilmaktadir.
Emniyet Kiltiirii (SC-Safety Culture), yonetim ve ¢alisanlarin her zaman emniyetle
ilgili hususlar1 diisiinmeleri, paylasmalar1 ve buna uygun olarak hareket etmeleridir.
SC olgiimiinde anketler, goriismeler, sistematik gozlemler, denetlemeler, kontrol
listeleri, hata raporlari, yaralanma-6liim oranlari, durum-kaza kok sebep analizleri
gibi cesitli yontemler kullanilmaktadir.

Calismada, HSC kullanicisina 6ncelikle ¢alismaya katilim  bilgilendirmesi
yapilmistir. Devaminda gemi kullanicisi tanimlayici sorulari sorulmustur. Elektronik
seyir cihazlar ikili karsilastirmasi, Yenilenmis Amerika Birlesik Devletleri Ulusal
Havaciik ve Uzay Dairesi Is Yiikii Indeksi (RNASA-TLX-Revised National
Aeronautics and Space Administration Task Load Index), Durumsal Farkindalik
Degerlendirme Teknigi (SART-Situational Awareness Rating Technique) ve
Iskandinav Is Emniyet iklimi Anketi (NOSACQ-50-Nordic Occupational Safety
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Climate Questionnaire) 6l¢eklerinde gemi kullanicisindan, vardiya (¢alisma) zaman
araliginda seyir isleminin tamamini bir biitiin seklinde g6z dniine alip kopriiiistii seyir
operasyonu gorevi i¢in degerlendirme yapmasi istenmistir. Daha sonra HSC
kullanicisi; ayrilis (avara etme) manevrasi, kiytya yakin sularda seyir, kisitli (dar)
sularda seyir, acik denizde seyir ve yanasma (aborda olma) manevrasi
operasyonlarint MWL, SA ve SC seviyelerinin en ¢oktan en az oldugu duruma gore
ayr1 ayr1 belirtmistir. Ayrica, MWL, SA ve SC’yi en ¢ok etkileyen 5 unsur, MWL’yi
optimum seviyeye getirecek ve SA ile SC’yi arttiracak 5 oneri siralamistir.

Seyir, gemi kullanicisinin deneyimine ve muhakemesine bagli bir siiregtir. HSC seyri
karmagik ve riskli operasyondur. Kilavuz ve elektronik seyir cesitleri birlikte
uygulanmaktadir. HSC’ler, trafigin yogun oldugu kiyiya yakin ve kisith sularda
bulunmaktadirlar. HSC kullanicist siirekli degisen ¢evre, organizasyon ve operasyon
kosullarinda seyir yapmaktadir. Seyir yapilan ortam ve K/U’deki modern teknoloji
HSC kullanicisinin  fizikselden ziyade zihinsel ve algisal taleplerini arttirip
yeteneklerini zorlamaktadir. Uygun olmayan MWL ile diisiik SA ve SC’ye sahip
HSC kullanicisi, yanlis kararlar verebilmektedir.

Calisma sonucunda elde edilen bulgular dogrultusunda HSC kullanicisinin K/U seyir
operasyonu agisindan MWL, SA, SC seviyeleri ve iligkileri incelenmistir. HSC’de
gerceklestirilen seyir sirasinda MWL, SA ve SC’yi etkileyen unsurlar tespit
edilmistir. MWL’yi optimum seviyeye getirici ve SA ile SC’yi arttirict Oneriler
belirlenmistir. Son olarak HSC seyir operasyonunu daha emniyetli hale getirmek i¢in
degerlendirmelerde bulunulmustur.
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ANALYSIS OF RELATIONSHIPS AMONG MENTAL WORKLOAD,
SITUATIONAL AWARENESS, AND SAFETY CULTURE IN TERMS OF
BRIDGE NAVIGATION OPERATIONS ON HIGH SPEED CRAFTS

SUMMARY

Seafaring is a way of life. It is one of the most ancient and well-established
professions. It is an interdisciplinary sector consisting of various branches of science.
It includes both national and international activities and regulations. There are
thousands of women and men seafarers from many different cultures, nationalities,
ethnicities, and educational levels. Seafarers are important workers who make critical
contributions to society.

The ship is the sociotechnical system in which operator and machine functions are
realized and integrated together, and she is the whole world of the seafarer. Despite
the intense working conditions, the ship medium can be boring. Seafarers have high,
flexible, strong mental and physical characteristics such as technical and non-
technical knowledge, skill, and competence. From the bridge to the engine room, all
they are under difficult, heavy, arduous, gruelling, and risky conditions in both
physiological and psychological aspects.

Seafaring is one of the most dangerous and the most risky professions compared to
others. Maritime safety is important and challenging main focus for all stakeholders.
It is affected by technical and human components of ship and environmental
conditions. International Maritime Organization (IMO) has introduced various
regulations to ensure safety at sea. Despite all measures taken over the years, marine
accidents occur. The main cause of most marine accidents is human error. One of the
most important issues for safety at sea is to ensure the safety of navigation.

Transportation is a strategic sector consisting of demand and supply components.
Maritime transportation is one of the oldest methods of transportation. It is the
backbone of the globalizing competitive world trade. Remarkable developments and
changes have been observed in maritime transportation over the last 50 years.
Maritime transportation systems have been evolving for centuries in accordance with
the technology. Continuous demand for high speed in particular short-distance sea
transportation has led to the emergence of High Speed Craft (HSC). HSC is used for
many different purposes from sports-entertainment activities to military-commercial
areas, so their number is increasing day by day.

HSC is supported by force of buoyancy at low speeds. She takes advantage of
aerodynamic forces and hydrodynamic structures to increase her speed and to reduce
water resistance at high speeds. HSCs are in various designs and sizes. They are
divided into two categories: air supported and displacement. Types of air supported
HSC are Air Cushion Vehicle (ACV) (also known as hovercraft), Surface Effect Ship
(SES), and foil supported craft. Types of displacement HSC are monohull, catamaran
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(double hull), trimaran (triple hull), Small Waterplane Area Twin Hull (SWATH),
Wave Piercing Vessel (WPV), and Air Lubricated Hull (ALH).

Mental Workload (MWL) is the mental activities required to accomplish the task.
Subjective, performance-based, and psychophysiological methods are used for the
measurement of MWL. Situational Awareness (SA) is the amount of instant and
future-oriented information about the environmental elements. Physiological,
objective, subjective, and performance-based methods are used for SA measurement.
Safety Culture (SC) is constant thinking and acting of the management and the
employees according to safety considerations. Various methods such as
questionnaires, interviews, systematic observations, audits, checklists, error reports,
injury-death rates, and accident root cause analysis are used in the measurement of
SC.

Electronic Chart Display and Information System (ECDIS), Automatic Radar
Plotting Aid (ARPA), Automatic Identification System (AIS), and autopilot have
special importance in navigation operation. In the study, the effects of electronic
navigation equipment on MWL, SA, and SC were questioned through pairwise
comparison of ECDIS, ARPA, AIS and autopilot.

Visual and auditory activities are important in HSC navigation which is performed
with high concentration. In order to measure MWL of HSC navigator more
conveniently in the bridge navigation operations, Revised NASA Task Load Index
(RNASA-TLX) is designed. Visual Demand (VD) and Auditory Demand (AD)
superseded Physical Demand (PD) and Performance (P) dimensions of National
Aeronautics and Space Administration Task Load Index (NASA-TLX).

Situational Awareness Rating Technique (SART) was applied for measurement of
HSC navigator’s SA. SART consists of 10 questions determined as Instability of the
Situation (IS), Complexity of the Situation (CS), Variability of the Situation (VS),
Arousal (A), Concentration of Attention (CA), Division of Attention (DA), Spare
Mental Capacity (SMC), Information Quantity (IQT), Information Quality (IQL),
and Familiarity with the Situation (FS). These questions are combined in 3
dimensions as Attentional Demand (D: IS, CS and VS), Attentional Supply (S: A,
CA, DA and SMC), and Understanding of the Situation (U: IQT, IQL and FS).

Nordic Occupational Safety Climate Questionnaire (NOSACQ-50) was used for SC
measurement of HSC navigator. NOSACQ-50 consists of 7 dimensions and 50
questions. Dimensions are determined as; Management’s Safety Priority,
Commitment and Competence (MSPCC) (1-9 questions), Management’s Safety
Empowerment (MSE) (10-16 questions), Management’s Safety Justice (MSJ) (17-22
questions), Workers’ Safety Commitment (WSC) (23-28 questions), Workers’ Safety
Priority and Risk Non-Acceptance (WSPRNA) (29-35 questions), Safety
Communication, Learning and Trust in Co-Workers Safety Competence (SCLT) (36-
43 questions), and Trust in the Efficacy of Safety Systems (TESS) (44-50 questions).
22 questions in the first 3 dimensions are used to assess the management, and 28
questions in the next 4 dimensions are used to assess the employees.

Purposive (deliberate) and snowball (chain-referral) sampling techniques were used
in this study. 38 Turkish HSC navigators were consulted. The data was obtained
through face-to-face interviews and web-based
“https://forms.gle/ANLQWm91NFAce8mB7” questionnaire methods. First of all,
HSC navigators were informed and being a volunteer for participating to the study.
Then s/he answered demographic and navigational information questions such as
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gender, age, marital status, education level, competency, experience, vessel type,
voyage duration, sea state, wind force, marine traffic status, etc. S/he marked the
pairwise comparison of the effects of ECDIS, ARPA, AIS and autopilot on MWL,
SA, and SC. After pairwise comparison, HSC navigator carried out RNASA-TLX,
SART, and NOSACQ-50 questionnaires. In addition, s/he sorted unberthing,
navigation in coastal waters, navigation in restricted waters, navigation on open sea,
and berthing operations according to her/his MWL, SA, and SC perceptions. Finally,
s/he indicated 5 factors that mostly affecting MWL, SA, and SC. S/he also indicated
the most prior 5 suggestions that would bring MWL to optimum level and would
increase levels of SA and SC.

Navigation is a process that depends on experience and judgment of navigator. HSC
navigation is a complicated and risky operation. A combination of coastal plotting
and electronic navigation is applied on bridge of HSC. HSC navigator sails in ever-
changing environmental, organizational and operational conditions. Navigation
environment and modern technology on the bridge increase the mental demands
rather than physical ones of her/him. This technology challenges her/his abilities.
HSC navigator who has inappropriate levels of MWL, SA and SC is able to make
wrong decisions.

In this study, relationships among MWL, SA and SC have been analysed in terms of
bridge navigation operations on HSCs. Factors affecting MWL, SA and SC levels of
HSC navigator were determined. Suggestions for optimizing MWL level and
increasing SA and SC levels were defined. Considerations have been made that will
increase the safety of HSC navigation.
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