H.U. Spor Bilimleri
Fakiiltesi Adia Sahibi
Owner

Sorumlu Yaz Isleri
Miidiirii
Editor

Yardime1 Yayin
Yonetmenleri
Associated Editors

Bilimsel Danisma
Kurulu

Scientific Advisory
Board

Yayin Koordinatorii
Publishing Coordinator

Yazim Kontrol Grubu
Editing Scout

Ag Sistemi Yoneticisi
Webmaster

Yaymn Tiirii

Type of Publication
Dizgi-Sayfa Diizeni
Graphic Layout

Yayn idare Merkezi
Corresponding Address

SPOR BILIMLERI DERGISI

Hacettepe Journal of Sport Sciences

2023, Cilt 34, Say1 1 /2023, Volume 34, Issue 1
Basim Tarihi (Publishing Date) / Yeri: 7 Nisan (April) 2023 / Ankara

e-ISSN 2667-6672

Yayn hakki © 2019 Hacettepe Universitesi Spor Bilimleri Fakiiltesi
H.J.S.S. is published quarterly

Spor Bilimleri Dergisi yilda 4 kez yayimlanan hakemli siireli bir yayindir.

http://www.sbd.hacettepe.edu.tr

: A. Haydar DEMIREL

: Tahir HAZIR

: Serdar ARITAN (Hacettepe Uni. Spor Bil. Fak.)

F. Hﬁlya ASCI (Fenerbahge Uni. Spor Bil. Fak.)
Tolga AYDOG (Acibadem Saglik Grubu)

Nefise BULGU (Usak Uni. Spor Bil. Fak.)

Alpan CINEMRE (Hacettepe Uni. Spor Bil. Fak.)

A. Haydar DEMIREL (Hacettepe Uni. Spor Bil. Fak.)
Ayse KIN ISLER (Hacettepe Uni. Spor Bil. Fak.)

: Caner ACIKADA (Lefke Avrupa Uni. BESYO)

Gazanfer DOGU (istanbul Aydin Uni. Spor Bil. Fak.)
Glyassetin DEMIRHAN (Hacettepe Uni. Spor Bil. Fak.)
M. Nedim DORAL (Ufuk Uni. Tip Fak.)

Robert C. EKLUND (Florida State Uni. Egitim Fak.)
Atilla ERDEMLI (istanbul Uni. Felsefe Bolimii)
Emin ERGEN (Hali¢ Uni. BESYO)

Adnan ERKUS (Uskiidar Uni. Psikoloji Boliimii)
Selahattin GELBAL (Hacettepe Uni. Egitim Fak.)
Hakan GUR (Uludag Uni. Tip Fak.)

Zafer HASCELIK (Hacettepe Uni. Tip Fak.)

M. Levent INCE (ODTU Beden Egitimi ve Spor Bsl.)
Cetin ISLEGEN (Ege Uni. Tip Fak.)

Suat KARAKUCUK (Gazi Uni. Spor Bil. Fak.)

: Siilleyman BULUT

Nihat S. OZGOREN
Ferhat ESATBEYOGLU
Yunus Emre EKINCI
Necip DEMIRCI

: Y. Ergiin ACAR

: Yaygin

: Y. Ergiin ACAR

Yunus Emre EKINCT
Stileyman BULUT

Deniz HUNUK (Hacettepe Uni. Spor Bil. Fak.)

Ayda KARACA (Hacettepe Uni. Spor Bil. Fak.)

Ziya KORUC (Hacettepe Uni. Spor Bil. Fak.)

S. Nazan KOSAR (Hacettepe Uni. Spor Bil. Fak.)
Tennur YERLISU LAPA (Akdeniz Uni. Spor Bil. Fak.)
H. Hisrev TURNAGOL (Hacettepe Uni. Spor Bil. Fak.)

Oguz KARAMIZRAK (Ege Uni. Tip Fak.)

Hasan KASAP (istanbul Bilgi Uni. Spor Bil. Fak.)
Canan KOCA (Hacettepe Uni. Spor Bil. Fak.)

Feza KORKUSUZ (Hacettepe Uni. Tip Fak.)

S. Sadi KURDAK (Cukurova Uni. Tip Fak.)
Magnus LINDWALL (Gothenburg Uni. Psikoloji Bol.)
Hisashi NAITO (Juntendo Uni. Saglik ve Spor Bil. Enst.)
Kamil OZER (Fenerbahce Uni. Spor Bil. Fak.)

Xavier SANCHEZ (Halmstad Uni. Saglik Fak.)
Veysel SONMEZ (Hacettepe Uni. Egitim Fak.)

Sefik TIRY AKI (Mersin Uni. BESYO)

Fatih YASAR (Hacettepe Uni. Fizik Miih. B&1.)
[brahim YILDIRAN (Gazi Uni. Spor Bil. Fak.)

Emre BILGIN
Ozgiir Y. AKYAR
M. Géren KOSE
Evrim UNVER

Hacettepe Universitesi, Spor Bilimleri Fakiiltesi 06800, Beytepe, Ankara

Tel: 03122976890 Fax: 03122992167
E-posta: sbd.hacettepe@gmail.com



E SPOR BiLIMLERi DERGiSi
Hacettepe Journal of Sport Sciences

11

2023, Cilt 34, Say1 1 /2023, Volume 34, Issue 1

ICINDEKILER/CONTENTS

ARASTIRMA / RESEARCH

Attention or Heart Rate: A Preliminary Study towards Integrating the Top-down and Bottom-up Processes
in Estimating the Apnea Durations

Dikkat Mi Nabiz M1: Apne Siirelerinin Tahmin Edilmesinde Yukaridan Asagiya ve Asagidan Yukariya Siireglerin
Biitiinlestirilmesine Yénelik Bir On Calisma

INese ALKAN, TOIGA AKIS ........cooveeeeeeeeeeeeeeeeeeeeeeeeeteeeee ettt ettt a ettt s et ete et te et e s etsete s etsevs st easete s essesesseaserens 1

ARASTIRMA / RESEARCH

Futbol Hakemlerinin Miisabaka Sirasindaki i¢ ve Dis Yiik Yamtlarmm incelenmesi

Investigation of Internal and External Load Responses of Football Referees During the Match

Mehmet Giren KOSE, Berkay OTUZBIROGLU, Ayse KIN ISLER ............cccocoveveveeeeeeeeeeeeeeeeeeeeeeees e 23

ARASTIRMA / RESEARCH

Cognitive-Motor Dual-Task Ability of Elite Badminton Athletes

Elit Badminton Sporcularinin Bilissel-Motor ikili Gérev Yetenekleri

Deniz SIMSEK, Senra BIDIL, Caner OZBOKE ..........ooooeeeeeeeeeeeeeeeeeeseeeeseeeeeeeeeeseseeeeseseeeneeseseeseses e esseseseeeas 32

ARASTIRMA / RESEARCH

Sporcularda Cift Kariyer Yetkinligi: Bireysel ve Durumsal Faktorlerin Rolii
Dual Career Competence in Athletes: The Role of Individual and Situational Factors

Duygu KARADAG, F. Hiilya ASCL...........ooooeoeeeeoeeeeeeeeeeeeeeeeee e 42



Research Article

Spor Bilimleri Dergisi / Hacettepe Journal of Sport Sciences
DOI: https://doi.org/10.17644/sbd.995385 2023,34(1), 1- 22

Attention or Heart Rate: A Preliminary Study towards Integrating the Top-down and
Bottom-up Processes in Estimating the Apnea Durations

Dikkat Mi Nabiz Mi: Apne Sirelerinin Tahmin Edilmesinde Yukaridan Asagiya ve
Asagidan Yukariya Siireclerin Bitiinlestirilmesine Yonelik Bir On Calisma

Nese ALKAN
ORCID No: 0000-0002-5615-3183

2Tolga AKIS
ORCID No: 0000-0002-6754-4497

!Atihm University, Department of
Psychology

2Atilim University, Department of
Civil Engineering

Yazisma Adresi
Corresponding Address:

Dog. Dr. Nese ALKAN

Atilim Universitesi, Psikoloji Bolimii,
Incek Golbasi, Ankara

E-posta: nese.alkan@atilim.edu.tr

Gelis Tarihi (Received): 15.09.2021
Kabul Tarihi (Accepted): 10.03.2023

ABSTRACT

Accurate perception of time is vital in some athletic activities such as free-
diving performance. The exact mechanisms underlying the correct
estimation of long intervals using different time estimation paradigms are
still an issue to be solved in psychology. To this end, in the current study,
by using a prospective paradigm, examined top-down and bottom-up
predictors of 25, 50, and 75 seconds of apnea durations. Eleven free-diving
athletes performed the target apnea estimations in two experimental
conditions: apnea in the air and immersed apnea. In line with our
integrative perspective, we obtained heart rate values, attentional control
capacities, and affectivity states of the participants, and analyzed the
relationship of these with the directional errors of three target apnea
estimations. A series of within-participants analyses found the following:
first, the heart-rate alone is not the only factor influencing time estimation
during long intervals; second, attentional capacity and positive affect
contributed to the accuracy of time estimation in a non-constant fashion;
third, these three variables affected the accuracy of time estimation
differently according to the modality and the duration of the target
interval; and fourth, the participants were most accurate in estimating the
time during 75s of apnea in the immersed condition.

Keywords: Time estimation, Attention, Heart rate, Internal clock, Apnea

Serbest dalis performansi gibi bazi aktivitelerde zamanin dogru algilanmasi
hayati 6nem tasimaktadir. Saniyeler ile ifade edilebilecek gdrece uzun
zaman araliklarinin dogru tahmininin altinda yatan kesin mekanizmalarin
anlasiimasi, psikolojide ¢ozilmesi gereken konulardan biridir. Bu amagla,
mevcut ¢alismada, prospektif bir paradigma kullanilarak, 25, 50 ve 75
saniyelik apne slrelerinin yordayicilari incelenmistir. Calismanin verileri,
iki deneysel kosulda, on bir serbest dalis sporcusunun hedef apne
tahminlerini havada ve suda (daldiriimis) yapmalari yolu ile elde edilmistir.
Katimcilarin kalp atis hizi degerleri, dikkat kontrol kapasiteleri ve duygu
durumlarinin g farkli hedef apne tahminindeki dogrulugunun incelendigi
bu calismada: zaman tahminini etkileyen tek faktorin kalp atis hizi
olmadig; dikkat kapasitesi ve olumlu duygudurumun lineer olmayan bir
tarzda zaman tahmininin dogruluguna etki ettigi; yordayici olarak
kullanilan bu Ug¢ degiskenin, deney kosuluna ve hedef araligin siiresine
gore farkh sekilde etkili oldugu ve son olarak, katilimcilarin en dogru zaman
tahmininin, bu calismada kullanilan en uzun zaman araligl olan 75 saniye
suda apne oldugu bulunmustur.

Keywords: Zaman tahmini, Dikkat, Nabiz, icsel zamanlama, Apne
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INTRODUCTION

Accurate time estimation is a useful personal resource for effective time management skills, but it is rarely vital in the
daily lives of humans. However, accurate time perception is a crucial factor in certain activities, such as free-diving,
because athletes should estimate the time elapsed under the water to achieve the best performance without endangering
their lives. Although time estimation studies remain unfinished business in psychology, every-day practices may force
researchers to shed light on the issue so that the results can be used in real life. Many elite athletes have died during free-
diving competitions or trainings, possibly because they failed to accurately estimate the time spent under the water
(Skolnick, 2013).

Traditionally called “skin-diving,” free-diving is also called “breath-hold diving.” It involves taking a breath before
plunging below the water surface to swim immersed for a certain, usually long period of time. Through special breathing
techniques and practice, free-divers are often able to extend their underwater times (Dimmock, 2007; United States Apnea
Association [USAA]). Static apnea is “a branch of competitive free-diving which includes performing a maximum
duration of voluntary apnea without movement for a period of time declared beforehand and if possible, going beyond
this time” (World Confederation of Underwater Activities, CMAS). The best performance of static apnea is reported to
be 10 minutes and 45 seconds (11 November 2017, CMAS). In the World Freediving Indoor Championship (14 June
2022 Belgrade) the static apnea results varied between from 2 minutes 38 seconds to 9 minutes 12 seconds (CMAS). It is
obvious that the accurate estimation of the elapsed time during apnea performance, i.e., the correct perception of time,
has a critical role. However, to date the studies of time perception has generally focused on the durations in the

milliseconds-to-seconds range, and how humans perceive longer durations, i.e., minutes, still remains unclear.

Human temporal processing without holding one’s breath alone, is a complex issue (Matthews and Meck, 2014; Ogden
et al., 2011; Ogden et al., 2021) and several models have attempted to understand how humans represent, perceive, and
predict time. Despite the abundance of theoretical models, time perception seems to have failed to play a central role in
the general theory of behavior (Hancock and Rausch, 2010); yet, it has proven to be quintessential because of its presence
in every human action (Block, 1990). When the time estimation (TE) paradigms (i.e., retrospective, prospective and
temporal generalization) and modalities (i.e., visual, auditory, and tactile), as in the case of free-diving, researchers
realized the complexity of the event (Matthews, 2013): the results of time perception and TE studies produce were
inconsistent (Matthews and Meck, 2014; Wearden and Jones, 2013). Recently, shared processing models suggest that,
magnitudes of different sources are processes by shared neural mechanisms. A recent study however, failed to completely
support this notion (Ogden et al., 2021).

The scalar timing model (Gibbon et al., 1984) is still one of the most widely accepted models in TE research. This
model is based on the earlier internal-clock hypothesis and asserts that time duration estimation is a product of the
information processing system, which consists of clock-memory-decision (see Gibbon and Church, 1990; Wearden, 1999;
Zakay and Block, 1995, for a full description of the model). Since TE can be affected by any change in the components
of the system (Allan, 1998), if there is any change in the pacemaker system, this can lead to a change in the TE itself.
According to the scalar timing model, heart rate (HR) is one of the factors that also affect TE because it is used as a

“pacemaker.” Any change in the HR, therefore, may cause a change in TE (Rammsayer et al., 2001).

Because time perception encompasses different experiences of subjective time, the results of studies reveal different
outcomes depending on the conceptualization of the subjective experience of time used to define these experiences. For

example, duration estimation (interval length) and the perceived speed of time passage are two distinct subjective time

http://www.sbd.hacettepe.edu.tr
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experiences (Block, 1990; Wearden, 2008), while duration estimation can be studied using either prospective or
retrospective paradigms. Depending on the paradigm and the task used to estimate the time, the results of studies show
diverse findings (Block and Zakay, 1997; Block et al., 2010; Gibbon et al.,1988). For example, Sucala et al. (2011) found
that, in the prospective paradigm, time is estimated to be shorter if the task is difficult, in contrast to a retrospective
paradigm where the time is estimated longer if the task is difficult. Similarly, Wearden and Jones (2013) have drawn the
attention of the researchers to the differences in the internal clock and state that the between-group differences in terms
of the timing task may be difficult or even impossible to distinguish in practice. Eagleman (2008) argued that the idea of

a clock-like counter has found little support in physiology and, thus, a new model is needed.

The over -or- underestimation of the actual time is still an issue and being explained by the attention-based internal
clock models (Block and Zakay, 1997). The attentional gate model is currently the most widely accepted model specially
in understanding prospective timing (Zakay and Block, 1997). According to the attentional gate model, greater attentional
resources are required for the accurate processing of longer time durations. As a result, attentional resources are consumed
by the processing of the nontemporal material, a lower level of attention is available for time processing and, as such,
some pulses are lost and time is judged as shorter (Block et al., 2010; Bi et al., 2013). In a similar fashion, segmenting
the time interval increases the subjective perception of duration (Matthews, 2013), and when time dimension is relevant
in a task (Sucala et al., 2010), participants pay more attention to the process of timing and make longer interval estimates
(Sucalaetal., 2011). Lamotte and colleagues (2012) reported that the magnitude of distortion of TE in dual tasks decreased
with the increase of attentional control capacities of the participants. Additionally, mood or affective status of the
participants was shown to influence time perception. Many studies reported that the duration of the negative-valance
stimulus (angry/fearful faces) was overestimated (Tipples, 2008) and this is related with specific negative emotions
experienced by the participants (Tipples, 2011), such as, the intensity of fear was found to modulate the magnitude of
time distortions (Buetti and Lleras, 2012).

The last problem seen in TE studies is the durations examined. Many experimental studies which used different
methods (such as temporal generalization, bisection, verbal responses and timed behavior) generally examined the
durations in the milliseconds -to- seconds range. Bar-Haim et al. (2010) report that several studies have hypothesized
different mechanisms underlying prospective estimations of durations for different intervals. While for brief durations
(less than 2 seconds), the arousal levels seem to be more dominant; for longer durations exceeding 2-3 seconds, the
attentional processes dominate the TE mechanisms. Some of these studies suggest that, over the range about 0.5-2
seconds, the Weber fraction is not constant, and that the scalar property of timing is a subject of debate despite conflicting
findings (Grondin, 2012; Matthews and Meck, 2014) and, so future research needs to focus on longer durations (Wearden,
1999). The perception of short durations of time as in milliseconds and seconds has theoretical value but the need to
examine TE of longer durations is crucial in daily life.

As stated earlier, the TE process is a dynamic, variable, and complex one; According to Wearden “something in the
timing system contains variance” (1999, p.7). The source of variability may lie within any component of the internal
clock, the pace maker, the switch, short-term memory or long-term memory (Wearden and Grindrod, 2003). In the
presence of this complexity, although it is challenging to study the subjective experience of a time interval, as Wearden
suggested “... methods have to be devised to dissect out possible variance sources, even though usually these cannot be
studied completely on their own (Wearden, 1999, p. 8). Despite such an apparent need, research on this topic has been
scarce. In the following, we summarize the key findings of research regarding apnea-time estimation and, apnea-heart
rate relationship.

http://www.sbd.hacettepe.edu.tr
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The Apnea - TE Relationship: Regarding the relationship between HR and TE during apnea, a common finding of
the studies is that TE during apnea is significantly greater than non-apnea conditions (Jamin et al., 2004a; Di Rienzo et
al., 2014). The underestimation of the elapsed passage of time during apnea is interpreted as follows: apnea-induced
bradycardia leads to a decrease in the HR which is used as an internal pacemaker, and this slow-down in the speed of the
pacemaker leads to a shorter experience (or underestimation) of the real time. Immersion or diving adds other

cardiovascular and metabolic changes to the HR, and TE in immersion accelerates the HR reduction (Jamin et al., 20043).

However, the HR-TE relationship was found to be not as direct as it first appeared. For example, in Jamin et al.’s
study (2004a), researchers reported three unexpected findings: first, TEs in three subsequent apnea immersion trials were
significantly different from each other; that is, TEs increased consistently between the first and third trials although the
HRs did not change. Second, the apneic bradycardia at rest did not differ between apnea in the air and apnea in immersion
conditions. Third, TEs in normal breathing with exercise and apnea with exercise were not different although the HRs
were significantly higher in normal breathing with exercise condition. They concluded that such unexpected findings
might be due to short time intervals between the TEs, suggesting that the physiological arousal theory alone cannot explain
the difference but, instead, the change might be attributed to the physical activity according to the model of human
temporal processing along with the external stimulus. Referring to the Jamin et al.’s studies (2004a; 2004b), Di Rienzo
and colleagues (2014) used the unique method of apnea to determine the effect of past motor experience and the internal
clock process on TE in two experimental conditions. Fourteen breath-hold divers, physically and mentally (through mental
imagery) performed two swimming tasks (placement of iron sticks) with apnea and with normal breathing. As expected,
compared to mental imagery with normal breathing conditions, performing mental imagery while holding one’s breath
increased the durations (underestimation of the time), and this increase in the estimated time correlated with HR decrease.
Unexpectedly, however, longer estimations of time were obtained during both apnea and normal breathing conditions of
physical performance. This result, together with Jamin et al.’s findings, suggested that the HR change is variable in apnea

and needs to be examined in detailiiii.

HR Variability During Apnea: The diving response, a reduction in HR, is highly variable among humans
(Andersson, et al., 2002; Caspers et al., 2011). The human diving response involves bradycardia and is a major
physiological adaptation, allowing humans to endure the lack of oxygen during apnea (Foster and Sheel, 2005). Although
there are some individual differences in the diving response (Baranova et al., 2003; Caspers et al., 2011), it is known that
elite breath-hold divers exhibit an intense diving response (Ferrigno et al., 1997). The common features in HR reduction
during apnea is as follows. First, there are clear differences between HR reduction during apnea in the air and apnea in
immersion. While HR in apnea in the air condition is slower, a more profound diving response is seen in apnea in
immersed conditions (Andersson et al., 2002; Caspers et al., 2011; Jung and Stolle, 1981), varying between 33%
(Andersson et al., 2002) and 44% reduction in HR (Lemaitre et al., 2005). Second, at the beginning of monitoring in
almost all of the studies, HR tends to increase slightly (Caspers et al., 2011; Lemaitre et al., 2005). Third, at least 30s is
required to see the full effect (Caspers et al., 2011) and maximal bradycardia is seen around 50s of apnea. Additionally,
excitation and training leads to some fluctuations in HR, which shows rapid decrease around 50s, recovers partially around
75s and there is a decrease again afterwards (Andersson et al., 2002). Finally, some studies have suggested an increase
in HR just before the apnea-breaking point, which is reached once the diver feels the apnea should not continue
(Andersson and Evaggelidis, 2009).

http://www.sbd.hacettepe.edu.tr
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To summarize, the findings from three lines of research: psychology, sports science, and physiology indicate that,
despite all its complexities and variance, the mechanisms underlying accurate TE needs to be studied for both theoretical
purposes and practical necessities. We believe that free-diving is one of such activities where theory and practice meet.
Although the TE literature has produced inconsistent results, it is possible to see this variance from a unifying perspective.
From the integrative point of view, we conclude some of the findings provide data for the validity of the bottom-up
processing of the information during TE, while the others show that top-down processing is in charge and this information
is integrated and used in a (possibly) unique fashion to accurately estimate time. Similar to the resolution of the major
theoretical issue whether perception relies directly on information present in the stimulus (Gibson, 1966), i.e., the HR in
time perception, or depends on the perceivers expectations or qualifications (Gregory, 1970) i.e., attention and affect in
time perception, an integrative model (Neisser, 1976; Tulving, 1972) is needed in time perception literature. We believe
that an integrative model, which encompasses both top-down and bottom-up factors in time perception, is needed to help

overcome some of the obstacles mentioned above.

As an initial attempt at integration, we devised a study where both top-down and bottom-up variables of time
perception were studied simultaneously. By considering the research findings drawing on the scalar timing theory, HR
was selected as the bottom-up variable and manipulated the pacemaker speed by means of voluntary apnea. To this end
and in order to understand the role of HR in the TE process, we conducted two experiments in which free-diving athletes
performed static apnea both in the air and while in immersion. By considering the research findings drawing on cognitive
models of time perception and attentional gate model (AGM), the authors intended to see the effect of two top-down
variables: attention and affectivity. By keeping the importance of prospective TE in monitoring the temporal dimension
of ongoing performance (Zakay et al., 1999), we used the prospective paradigm where the participants know in advance
that the task will involve estimating the length of a temporal interval together with a production method as a temporal
procedure. Finally, by considering both theoretical needs and practical necessities, we examined the accuracy of

estimations in 25s, 50s and 75s of apnea.

Based on this information, we propose the following hypotheses:

1. Both the duration and the modality of apnea influence HR.

a. HR values obtained during apnea in immersion will be lower compared to HR values obtained during
apnea in the air.
b. The HR values obtained in 50s and 75s of apnea will be lower compared to HR values obtained in 25s

of apnea.

2. The estimation of time duration during apnea in the air will be shorter compared to estimations of time duration
during apnea in immersion.

3. HR, attention, and affectivity will determine the accuracy of the time estimation differently.
a. For short intervals (25s), attention and affectivity better predict the accuracy of time estimation.

b. For longer intervals (50s and 75s), HR better predicts the accuracy of time estimation.

METHOD

http://www.sbd.hacettepe.edu.tr
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Participants: Eleven free-diving athletes who were active members of a well-known state university’s sub-aqua team
voluntarily participated in the study. Five of the participants were female and six of them were male. The mean age of the
participants was 24.73 (min= 22, max= 28, SD= 2.19). The average years of their free-diving background was 2.86 (min=
1, max= 6, SD= 1.58).

Design and Procedure: The data were collected by 11 experimenters who had received a two-hour training and
practice course prior to the data collection on measuring the HR, presenting the target TEs, and all other procedures to be
followed during the experiments. The experiments were conducted in an Olympic-size swimming pool, where the water
and air temperature was measured constantly. The free-divers participated in two different experimental modalities in two
separate days with a week’s interval; these were static apnea in the air (AA) and static apnea immersion (Al). In the AA
modality, the participants performed the apnea task while comfortably sitting on a chair by the pool and without any
exercise. Inthe Al modality, they undertook the same task inside the pool, where their whole body and face was immersed
in the water.

In each modality, the free-divers participated in three sets of experiments, nine sessions in total for each modality. An
average session lasted for about 45 minutes to complete, were separated by 15min breaks wherein the participants rested.
The sets were separated by 30min breaks, during which they rested and ate if they wished. The collection of the entire
data in two modalities and a total of 18 sessions lasted for about 13 hours. The order of experimental modalities and the
experimental tasks, except for the Stroop task, was counterbalanced for each participant to eliminate the order effect. Two
professional life guards were onsite and available in all sessions in case of an emergency. Figure 1 represents an example

of a typical experimental session. The free-divers participated in nine such sessions in each of the AA and Al modalities.

Figure 1

A Sample Experimental Session

75s. EAD
50s. EAD
25s. EAD
STROO STROO
PANAS STROOP PANAS P PANAS P
A B - Bl Y

HRB HRIAA HRAR HR-B  HR-IAA HR-AR HR-B HRIAA HR-AR

Experimental tasks: The participants performed two different tasks; these are: Stroop task and Estimation of
Apnea Durations (EADSs).

Stroop task: In the current study, standard Stroop cards and stimuli were used (Stroop, 1935). Four A4 size cards
(21 cm X 29,7 cm) were used as stimulus materials. The stimuli consisted of four color names (red; blue; green; yellow)
written in red, blue, green, or yellow. Card 1 consisted of 24 color names printed in black ink. Card 2 consisted of 24
color names printed in congruent colors (e.g., the word “red” was printed in red ink). Card 3 consisted of 24 colored
stimuli (XXX), each Ariel 36-point black in size. On Card 4 were 24 color names printed in a different color of ink (e.g.,

the word "red" was printed in blue ink). All participants were tested individually and instructed to read out the word (Card

http://www.sbd.hacettepe.edu.tr
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1 and 2) and name the color of each stimulus (Card 3 and 4) as quickly and accurately as possible. The experimenter
recorded the time to complete the task by a stop-watch. The response time and number of errors and corrections were

recorded by the experimenter.

EADs: The second task of the participants was to estimate apnea durations for 25s, 50s and 75s using the
prospective paradigm. By means of the “production” method (Jamin et al. 2004), the experimenter provided the target
duration and the participants were asked to produce the same time interval. In detail, they were required to hold their
breath as long as the target apnea duration and signal by hand once they finished the task. The time to complete the EAD

task was recorded by the experimenter with a stop-watch.

The order of the target apnea durations was randomized in order to eliminate an order effect and no performance-
related feedback was given. In order to increase the reliability of the procedure, the participants repeated the EAD task
for each target apnea duration three times. We obtained nine different EADs for each target apnea duration in each

modality. In the analysis, the mean values of nine trials were used.

Experimental Modalities: As stated above, the participants performed the Stroop and EAD tasks in two
experimental modalities: Apnea in the air (AA) and apnea immersed (Al). The design and procedure are described in

detail as follows.

Apnea in the air (AA): The participants comfortably seated on a chair in their swimming suites by the pool. First,
they completed the questionnaire regarding their demographical information and completed an affectivity scale. When
the participants felt ready, the experimenters conducted the Stroop test. To form the baseline HR (HR-B) before the EAD,
their HRs were measured by the experimenters. Once ready, they started the EADs for the three target intervals: 25s, 50s,
and 75s, each target interval in one session. Immediately after the EAD, their HRs were measured again (HR-1AA). After
three minutes of resting, their HR measures were retaken (HR-AR). The participants repeated the EAD task for the same

target interval two more times by following the same procedure.

Apnea immersed (Al). The same procedure in AA was followed in Al, with the only difference that the participants
were inside the pool this time where their whole body except for the head was immersed during the measurement of HR.

The EAD tasks were performed in the same way with both body and face immersed bottom wise horizontally.
Measures and Materials:

Positive Negative Affectivity Scale (PANAS): PANAS developed and validated by Watson et al. (1988) is a
reliable, valid, and efficient means of assessing the two important dimensions of mood; positive and negative affect. The
scale consists of two sub-scales; PANAS PA (positive affect) and PANAS NA (negative affect). Each subscale consists
of ten items as markers of either PA or NA. The scale uses a 5 point Likert-type scoring system (0 = not at all, 4 =
extremely); the subscales are sensitive to fluctuations in mood when used with short-term instructions (e.g., right now or

today).

Stroop Color-Word Interference Test: The Stroop Color-Word Interference Test in its many variations is a widely
used measure and is considered to be the “golden standard of attentional measures” (MacLeod, 1992). It is also considered
a general measure of cognitive control or executive functioning (Halin et al., 2014, Hutchison, 2011). Although different
Stroop test versions have been developed (e.g., Comalli et al., 1962; Trenerry et al., 1989; Van der Elst et al., 2006), the
basic paradigm of the Stroop test has remained the same. It consists of a color-name reading task, a color-naming task,
and an interference task. In the current study, the standard method to assess Stroop interference was used to calculate the

interference difference score (ID) -that is, the difference between the response time to complete color-name (C) and color—

http://www.sbd.hacettepe.edu.tr



Attention or Heart Rate: A Preliminary Study towards Integrating the Top-down and Bottom-up Processes in Estimating

the Apnea Durations

Dikkat Mi Nabiz M1: Apne Siirelerinin Tahmin Edilmesinde Yukaridan Asagiya ve Asagidan Yukariya Siireglerin 8
Biitiinlestirilmesine Yénelik Bir On Calisma

word (CW) scores. A lower difference score means less interference from incongruent words when naming the colors in
the color-word condition. The error and correction scores were obtained in the same way by calculating the difference of
error and correction scores between C and CW scores (see MaclLeod, 1991; Lansbergen et al., 2007).

Variables: Four main groups of variables were obtained in AA and Al modalities. These are: EADs, HR, Stroop
Interference scores, and PANAS scores. In the following details pertaining to each group are presented under separate

headings. Table 1 shows the means and standard deviations of variables used in the study.

EADs: In each of the 18 experimental sessions, we collected the EADs data in three levels - 25s, 50s, and 75s -
and formed six EADs as dependent variables: (1) 25s EAD in AA, (2) 50s EAD in AA, (3) 75s EAD in AA, (4) 25s EAD
in Al, (5) 50s EAD in Al, and (6) 75s EAD in Al. In the repeated-measures analyses, we used three EAD levels in AA
and Al as factors. For EADs, following a standard procedure, the estimated times were converted into measures
representing % of directional errors (Err.) (Khan et al., 2006). In the transformed data set, the error values over 0 represent
atemporal overestimation and those under 0 as underestimation of the targeted interval. A directional error of O represents

accurate TE. In the regression analyses, six EAD’s directional error scores (EAD Err.) were used as dependent variables.

HR: As the TE literature in apnea suggested (see, for example, Heusser et al., 2009), the HRs of the participants
were recorded three times: at the baseline (B) before the EAD tasks, immediately after apnea (IAA), and after three
minutes of resting (AR). It was assumed that the HR values after 3min of rest indicate the presence of bradycardia during
the apnea performances. Consistent with Andersson and Evaggelidis (2009) suggestions stated as divers should be
observed for at least 20-40s, for safety reasons, we allowed three minutes of rest (Joulia et al., 2003), which was found to
be suitable by earlier researchers (e. g., Heusser et al., 2010). The experimenters manually counted the pulses of the
participants using a stop-watch for 10 seconds. The HR measures are in pulse/per 10s. For each target EAD interval in
each experimental modality, we obtained three HR variables: HR-B, HR-IAA, and HR- AR. In the repeated-measures
analyses, we used three HR levels in AA and Al as factors. In the regression analyses HR values were used as predictor

variables.

Stroop interference scores: Two types of Stroop scores were obtained. These are Stroop interference difference
score [Stroop | (d)] and Stroop interference error [Stroop | (e)]. Both scores were obtained in the same way, i.e., by

calculating the difference of response time and correction scores between C and CW scores, respectively.

Initial Analyses: Throughout the analyses, a within-participants repeated-measure design was used. Because the
repeated-measures ANOV A requires the assumption of sphericity, we first examined the Mauchly’s test of sphericity in
all analyses. The assumption was met in all the analyses, except for Stroop | (€). Therefore, this score was not used any
further. For post-hoc comparisons, we conducted one-sample and paired-sample t-tests. To test the suitability of our data
for the further statistical analyses, we examined variables in terms of normality, homogeneity and multicolinearity. As it
was explained in Design and Procedure section in detail, we obtained 9 distinct and independent data points per variable
for each of the participant; this resulted in 99 cases. Power analyses were performed concerning the adequacy of the
number of case measurements (sample size) prior to conducting further univariate and multivariate analyses. The
minimum sample size based on the Khamis and Kepler (2010) formula, 20+5k, was calculated as 40. Following a more
stringent approach, with the a-priori effect size of 15 and 0.8 as the power, the sample size was calculated as 84 (Soper,
2022). Based on these two analyses, the sample size was determined to be acceptable and the study variables were
examined in terms of their suitability for regression analyses. Since the hierarchical regression analysis is sensitive to the

skewness of the dependent variables (Tabachnick and Fidell, 2019), extreme caution was taken when applying the
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statistically sound normality and accuracy criteria. The SPSS diagnostic tools revealed no outliers or unusual cases.
Therefore, all 99 cases were included in the subsequent analyses. The scores representing the variables to be entered into
the regression analyses were found to be distributed normally. In this manner, the dependent variables of the analyses,
EAD: 25s, 50s, 75s apnea AA and EAD: 25s, 50s, 75s apnea Al is follows: 25s EAD in AA (skewness = 0.648; kurtosis
= 1,846), 50s EAD in AA (skewness = -0,425; kurtosis = 0,796), 75s EAD in AA (skewness = 0,924; kurtosis = 1,213),
25s EAD in Al (skewness = 0,813; kurtosis = 1,617), 50s EAD in Al (skewness = 0,555; kurtosis = 0,774), 75s EAD in
Al (skewness = 1,189; kurtosis = 0,925) were all within the acceptable range. The Levene’s tests showed that the
assumption of homogeneity was met for all of the variables (p > 0.05). In addition, the Box’s test of equality of covariance
indicated the homogeneity of the variance, (Box’s M= 60,75, p= 0.90). The bivariate correlations across the study groups
showed no multicolinearity. Table 3 displays the bivariate correlations among the study variables. The analyses were

conducted using the SPSS.21 statistical package and, due to the small sample size, the Bonferroni adjustment was applied.

Table 1
Means and Standard Deviations of the Variables Used in the Analyses
AA (N = 11) Al (N =11)

25s 50s 75s 25s 50s 75s

M M M M M M

SD SD SD SD SD SD
EAD 28.16  57.00 83.50 30.47 58.69 80.16
2.91 8.51 8.53 3.89 3.20 10.06

EAD (Err.) 16.65  13.99 11.33 23.30 18.71 6.23
11,65 12,02 11,37 13,54 6,40 11,41
HR-B 12.78 12.84 13.17 12.44 11.94 12.60
1.60 1.40 2.41 1.26 0.88 1.74
HR-1AA 12.67 13.26 13.59 12.41 12.31 13.31
1.43 1.27 2.45 1.09 0.76 1.32
HR-AR 12.36 12.71 12.90 12.49 11.74 12.39
146 124 2.49 1.22 0.84 1.37

Stroop | (d) 6.92 4.20 2.94 3.97 2.84 2.95
402 250 1.53 2.02 1.76 1.81

Stroop I (e) 0.00 0.10 0.00 -0.11 -0.11 0.22
0.00 0.32 0.00 0.60 0.33 0.83
PANAS PA 35.10 32.10 28.67 30.89 31.11 27.67
5.69 7.11 5.63 9.60 9.36 10.82
PANAS NA 15.50 13.70 17.11 15.67 13.67 15.00
3.41 3.77 5.97 5.63 4.00 6.80

Note. AA= apnea in the air; Al= apnea immersed; HR= heart rate; EAD= estimation of apnea duration; EAD (Err.)= directional error
of EAD; B= baseline; IAA= immediately after apnea; AR= after rest; s= seconds; Stroop | (d)= Stroop Interference difference score;
Stroop | (€)= Stroop Interference error score; PANAS PA= Positive affect; PANAS NA= Negative affect.

RESULTS

EADs: In order to determine the significant differences between EADs in two modalities, three paired-sample t-test
analyses were conducted. The results show that the only significant difference is between the EADs of 75s. The 75s EAD
in Al (M= 79.67, SD=10.20) is significantly shorter than the 75s EAD in AA (M= 83.50, SD= 9.04, t(10)= 2.86, p =

http://www.sbd.hacettepe.edu.tr



Attention or Heart Rate: A Preliminary Study towards Integrating the Top-down and Bottom-up Processes in Estimating

the Apnea Durations 1 O
Dikkat Mi Nabiz M1: Apne Siirelerinin Tahmin Edilmesinde Yukaridan Asagiya ve Asagidan Yukariya Siireglerin
Biitiinlestirilmesine Yénelik Bir On Calisma

0.024). The EAD of 25s in AA and Al (t(10) = -1.42, p = 0.197) and 50s in AA and Al (t(10)= 0.29, p=0.775) were not
significantly different from each other (Figure 2 presents the mean values of EADS).
Figure 2

EADs in Apnea in the Air and Apnea Immersed Conditions

EADs
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Note. AA= apnea in the air; Al= apnea immersed; EAD= estimation of apnea duration; s.= seconds.

Figure 3
Directional Errors of EAD in 25, 50 and 75s in AA and Al Modalities

DIRECTIONAL ERRORS OF EADs
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Note. AA= apnea in the air; Al= apnea immersed; EAD= estimation of apnea duration; EAD (Err.)= directional error of EAD; s=
seconds.

Although the differences are not statistically significant the EADs in 25s and 50s of EAD in the AA were shorter than
the values obtained in the Al. To examine the degree and pattern of underestimation of apnea durations, the directional
errors of the EADs were compared by conducting 2x3 within-participants repeated-measures ANOVA (Apnea modality:
AA and Al x EAD: 25s, 50s, 75s apnea). The analysis revealed a significant main effect of EAD (F(2, 22)= 6.28, p=
0.01), but not an apnea modality or interaction effect. Follow-up comparisons showed that EAD errors were significantly
lower in 75s of apnea (M= 9.12, SE= 4.52, F(2, 22)= 7.59, p = 0.03), compared to 50s (M= 19.22, SE= 2.18) and 25s
(M= 17.95, SE= 2.57) of apnea. Also t-test against 0 (the error free duration estimation) results indicated that the
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directional error of 75s EAD in the Al modality (M= 6.23, SD= 11.61) was the only variable that was not significantly
different from 0 (t= 1.66, p= 0.149). This shows that the EAD was most precise during the 75s apnea in the Al. Although
the pairwise comparisons did not provide any other statistically significant differences, as Figure 3 shows, there is an
observable trend in the accuracy of EADs for 25s and 50s apnea in the AA condition.

HR Changes: In order to see the differences in the three HR values (HR-B, HR-IAA and HR-AR) at three EADs
(25s, 50s and 75s of EAD) in AA and Al, 2x3x3 within-participants repeated measures ANOVA was conducted. The
results indicated a significant main effect of HR, (F(2, 22)=5.99, p= 0.01). Pairwise comparisons showed that the HR-B
was significantly higher than the HR-AR, (F(2, 22)= 8.04, p= 0.03), while post-hoc comparisons revealed a statistically
significant difference between the HR-AR values of 50s and 75s apnea conditions in AA and Al modalities (see Figure
4). Paired sample t-test results indicated that HR-AR was significantly lower than HR-IAA in 50s EAD, (t(10)= 2.41, p=
0.04) and 75s EAD, (t(10)=1.95, p=0.05) in the Al condition and 50s EAD, (t(10)=2.70, p=0.02) and 75s EAD, (t(10)=
2.80, p= 0.02) of AA condition. The HR differences were not significant in 25s EAD of either the AA, (t(10)= 1.47, p=
0.17) or the Al (t(11)= -0.49, p= 0.63) condition.

Figure 4
HR Values Obtained in 25s, 50s, and 75s of EADs in AA and Al

HR VALUES
14,00
13,50
13,00
12,50 - H HR-B
12,00 - H HR-IAA
11,50 - HR-AR
11,00 -
10,50 -
25s. | 50s. | 75s. | | 25s. | 50s. | 75s.
EAD | EAD |
AA | Al |

Note. HR-B= Heart Rate-Baseline; HR-IAA= Heart Rate-Immediately After Apnea; HR-AR= Heart Rate-After Rest

As it can be seen in Table 1 and Figure 3, the HR values observed in the Al condition were smaller compared to those
in AA. However, these differences did not translate into statistical significance. A series of paired sample t-test analyses
revealed that only the difference between the HR-AR values of 50s EAD in the AA (M= 12.46, SD=1.18) and Al (M=
11.54, SD=0.63) approached the statistical significance, (t(10)=2.17, p= 0.066).

Stroop Color-Word Interference Test: In order to test the difference in the Stroop Interference duration [Stroop |
(d)] scores by modality and EAD., 2x3 within-participants repeated measures ANOVA (Apnea modality: AA and Al x
EAD: 25s, 50s, 75s) was conducted. The results indicated a significant main effect of modality (F(1, 22)= 12.45, p=0.01)
and EAD, (F(2, 22)= 38.61, p= 0.006). The pairwise comparisons showed that the Stroop I (d) in the Al (M= 3.29, SE=
0.58) was significantly shorter than AA (M= 4.92, SE= 0.98), (F(1, 22)= 9.14, p= 0.02). The mean Stroop | (d) score
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observed in 25s of EAD (M =5.87, SE = 1.21) was significantly higher, (F(1, 22)=3.85, p=0.02) than the scores observed
in both 50s (M = 3.37, SE = 0.75) and 75s EAD (M= 3.12, SE= 0.58).

Figure 5

(a) HR-AR values; (b) Stroop I (d) scores; (c) PANAS PA scores obtained in 25s, 50s, and 75s of EADs in AA and Al
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Note. AA = apnea in the air; Al = apnea immersed; HR-AR = heart rate after rest; s. = seconds. Stroop | (d) = response time to complete
the Stroop task; PANAS PA = Positive affect

Affectivity: By conducting 2X3 (AA, Al x 25s, 50s and 75s of EADs) within-participants repeated measures
ANOVA, PANAS scores of the participants were compared. For PANAS PA, the EAD main effect was significant, (F(2,
22) = 35.03, p = 0.00), and pairwise comparisons showed that the PANAS PA score in the 75s of EAD was significantly
lower (M = 27.07, SE = 2.38, 95% CI = 1.51- 3.22) compared to 50s (M = 31.28, SE = 2.62, 95% CI = 2.35- 6.07) and
25s of EAD (M = 32.14, SE = 2.10, 95% CI = 2.93- 7.20). PANAS NA scores on the other hand, did not change
significantly either by EADs (F(2, 22) = 1.28, p= 0.31) or by modality (F(1, 22) = 0.19, p = 0.67).
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Hierarchical Multiple Regression Analyses Predicting the Accuracy of EADs: In order to explore the variables
predicting the directional errors of EAD, six separate stepwise multiple regression analyses were conducted. In all of
these analyses, the directional errors of three EADs in each modality were dependent variables. Based on the findings
within the literature and the hypotheses of the current study, three predictor variables were entered in the model: HR-AR,
Stroop I (d) score and PANAS PA, respectively. The results of the regression analyses, AR2and B’s are presented in Table
2. The bivariate correlation matrix of the variables used in the analyses is presented in Table 3. Figure 5 shows the mean
values of predictor variables across conditions.

Table 2

Hierarchical Multiple Regression Analyses Predicting the Accuracy of EAD from HR, Attention and Positive Affect in AA
and Al conditions

AA Al
25s 50s 75s 25s 50s 75s
ARZ B AR? B AR? B ARZ B ARZ B ARZ B

Step 1 0.07 0.06 0.74%% 0.00 0.31* 0.30%

HR-AR -0.09 -0.87* 0.89* 0.53 043 0.69%*
Step 2 0.24 0.13 0.01 0.10 0.18 0.14

Stroop 1 (d) -050 -0.80* 0.20 0.7 0.71% 0.79%*
Step 3 0.01 0.45* 0.02 0.24 0.26* 0.36*
PANAS PA 0.12 0.72* -017 0.55 0.59% 0.72%*
Total R? 0.26 0.63* 0.76%* 0.34 0.75%* 0.80%*

Note. AA= apnea in the air; Al= apnea immersed; HR-AR= heart rate after rest; s= seconds. Stroop | (d)= response time to complete
the Stroop task; PANAS PA = Positive affect
*p <.05. **p <.001.
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Table 3
Correlation among the Variables in the Analysis
AA
25s 50s 75s
HR-AR Stroop 1 (d) PANAS PA HR-AR Stroop | (d) PANAS PA HR-AR Stroop 1 (d) PANAS PA
EAD (Err.) 0.08 -0.49 0.18 -0.25 -0.06 0.46 0.88** -0.29 0.41
HR-AR - -0.35 -0.06 - -0.73* 0.24 - -0.45 0.51
Stroop | (d) - -0.10 - 0.02 - 0.15
PANAS PA - -
Al
25s 50s 75s
HR-AR Stroop I (d) PANAS PA HR-AR  Stroop1(d)  PANASPA HR-AR  Stroop I (d) PANASPA
EAD (Err.) -0.01 0.24 0.28 -0.56 -0.46 0.32 0.54 0.16 0.41
HR-AR - -0.68* -0.02 - 0.06 -0.14 - -0.35 0.17
Stroop | (d) - -0.33 - 0.47 - -0.54
PANAS PA - -

Note. AA = apnea in the air; Al = apnea immersed; EAD (Err.) = directional error of EAD; HR-AR = heart rate after rest; s. = seconds. Stroop | (d) = response time to complete the Stroop task;
PANAS PA = Positive affect
*p < 0.05. **p < 0.001.

The results of hierarchical regression analysis conducted separately for each of the dependent variables showed that, the predicted model was not significant in 25s of EAD
in AA or Al. However, for the 50s of EAD in the AA condition, three variables predicted 63% of the total variance and all of them were significant. The same pattern of
relationship was observed for the 50s of EAD in the Al condition, where 75% of the total variance was explained by three variables. For 75s of EAD in the AA condition, three
variables explained 76% of the total variance, and the only significant variable was the HR-AR. Finally, for 75s of EAD in the Al condition 80% of the total variance was

explained by three variables, all of which were significant.
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DISCUSSION

This study provided experimental evidence for the role of affectivity and attention, in conjunction with HR, on the
long durations of TE based on our proposed model that both bottom-up and top-down variables are involved in the TE.
In accordance with the AGM, the results of the current study supported our main premise concerning top-down control
of bottom-up factors in TE. In addition to the HR, which is considered to be the pacemaker in the internal clock system,
positive affect and attentional capacity of the participants contributed to the accuracy of the TE in long durations. Since
it is known that “perception and estimation of durations less than about 3s involves very different processes than of longer
durations” (Block et al., 2010, p., 334), this study contributes to the current TE literature by providing experimental data
regarding the accurate estimation of target durations of 25s, 50s and 75s. Out of the three main hypotheses tested in the
current study that were tested, the first one (Both the duration and the modality of apnea influence the HR) was partially
supported: As predicted, the HR values that were obtained during the Al are smaller compared to the ones in the AA.
However, contrary to our prediction, the HR values in 50s and 75s of EADs are not smaller compared to 25s of EAD.
Specifically, our HR measures showed that while in the AA condition all three types of HRs- HR-B, HR-IAA and HR-
AR- heightened by the increase in the target EADs, in the Al condition all HR values showed a decline in 50s compared
to 25s and 75s of EADs. As we expected, in all of the EADs in both AA and Al conditions, the HR-AR values were lower
compared to those of HR-B. The second hypothesis of the current study (The estimation of durations in apnea in the air
is shorter compared to apnea in immersion) was also partly confirmed. As predicted, the EADs in the AA are shorter
compared to the ones in the Al, but only for 25s and 50s EADs, and not for 75s EAD.

Contrary to our expectations, the third hypothesis was not confirmed: we hypothesized that, for short intervals (25s)
attention and affectivity predict the accuracy of the TE. The results of the stepwise hierarchical regression analyses
showed that for 25s EAD, none of the predictor variables were significant. Similarly, it was hypothesized that for longer
intervals (50s and 75s) HR predicts the accuracy of the time estimation. Against our expectations, for 50s of EAD in the
AA, positive affect; for the 75s of EAD in the AA, HR; for the 50s and 75s of EADs in the Al, all three variables were
significant predictors of the accuracy of TEs.

Based on the repeated measure ANOVAs and stepwise hierarchical regression analyses, the cardinal finding of this
study is that HR alone is not the only factor influencing time estimation in long intervals. Second, attentional capacity
and positive affect contribute to the accuracy of time estimation in a non-constant fashion. Third, these three variables
affect the accuracy of TE differently according to the modality and the duration of the target interval. Forth, surprisingly,
the participants were most accurate in estimating the time during 75s of EAD in the Al condition. In proposing a possible
explanation for these findings, we discuss the results of ANOVAs and regression analyses separately.

EADs: Regardless of the apnea conditions, all three target intervals were underestimated, which is consistent with the
extant prospective time estimation literature (Block and Zakay, 1997; Block et al., 2010) where long exposure durations
were underestimated (Bar-Haim et al., 2010) compared to shorter intervals. In the current study, overall, the magnitude
of the underestimation (directional errors of EADSs) decreases as the time to be estimated increases, leading to longer
durations to be less underestimated than shorter durations (25s vs. 75s). However, when the EADs in AA and in Al are
compared, it is seen that for the 25s and 50s of EADs, the participants were more accurate in the AA condition (see Fig.
3). Surprisingly, the EAD of 75s in the Al has the lowest error value, or to state it another way - the most accurate time
estimation. When we examined the values of the other variables obtained for the 75s of EAD in the Al, we see that both
the PA and Stroop | (d) scores were also the lowest scores observed in the study. Based on the pattern of HR change

alone, the most accurate TE can be interpreted as follows: Because a deescalating stimulus tends to be perceived longer
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while an accelerating stimulus tends to be shorter (Matthews and Meck, 2014), the participants in the current study might

have encoded the HR data as a stimulus and, hence, estimated the time elapsed during the apnea by perceiving the change
in their HR. The HR data in the AA shows that it accelerates as the target durations increase and errors in EADs decrease
as the target durations increase. Therefore, as the HR increases, the time is perceived shorter, leading to a decrease in the
underestimation of the elapsed time. By the same token, in the 75s of EAD of the Al, as the HR increases the participants
encode this as an escalating stimulus and tend to overestimate the elapsed time, bringing about more accurate TE.

HR: HR analysis showed that the HRs before the apnea were higher compared to the HR after 3min of rest in 50s and
75s apnea conditions. This result indicated the clear effect of apnea in the reduction of heart rate in both AA and Al. The
decrease in the HR values in the 25s and 50s of the Al condition was significantly more pronounced, showing the effect
of diving reflex. It is known that direct contact with water specially when the person is immersed (forehead, eyes and
nose in the water) elicits a diving response (Andersson et al., 2004; Caspers et al., 2011; Foster and Sheel, 2005). The
difference between HR-IAA and HR-AR suggests a profound decrease in HR in 50s and 75s apnea condition. The
significantly higher HR-AR in the 75s of apnea condition compared to 50s shows a partial recovery of the HR in in the
former apnea condition. This finding is consistent with Andersson et al.’s findings (2002), where the researchers observed
an increase in the HR at around 75s of apnea. The result of the present study is also consistent with the findings of
Heusser et al., (2010) and Lindholm et al., (2006), where the cardiac output showed a fast reduction within the first minute
(around 50s) and recovered partially (around 75s). The absence of a statistically significant difference between the HR
values of 25s apnea in AA and Al modalities was also as expected. Previous research reported that the minimum HR is
obtained at around 43s. to 50s of apnea (Caspers et al., 2011). This result shows that 25s apnea is not long enough to
produce bradycardia, and that a minimum HR can be observed in 50s apnea in the Al condition.

One unexpected finding of the HR data obtained in the current study is the possible influence of foreknowledge of the
time to be estimated on the HR. The similarity of the pattern of change that was observed in this study in the HR-B, HR-
IAA and HR-AR in both AA and the Al conditions suggest that such foreknowledge affects the HRs. The pattern of
change in the HR-IAA and HR-AR which are caused by the apnea was also observed in the HR-B values, which were
measured before the apnea performances. More interestingly, a marked decrease that was expected for the HR-AR in the
Al due to the diving reflex was also observed in the HR-B values. The results suggested that, despite the absence of full
immersion (heads out), the HR values started to decrease before the participants start to perform the apnea in the Al
condition (see Figure 4). This might indicate that free-divers’ anticipatory bradycardia is triggered by their body’s contact
with the water without necessarily being fully immersed. When we consider the fact that diving reflex is controlled by
complex neural network integrating respiratory and cardiovascular systems (Foster and Sheel, 2005), this result might
add another perspective to the mechanisms of diving reflex. From a metacognitive point of view, one can argue that prior
knowledge about the duration and the modality of the apnea alarms the body in such a way that the HR starts to change
based on this knowledge before the apnea performance. From our integrative point of view, the baseline HR levels of the
participants - which were measured before the apnea task and not caused by the apnea induced bradycardia - change
according to both modality and the target EAD, thus supporting the idea that bottom-up factor(s) are under the influence
of top-down factors in the TE process. This can be considered as a support for the existing literature regarding the
interdependence between these two processes (Hughes et al., 2013; Hutchison, 2011).

Attention: The results that obtained regarding attentional control show that, overall, the participants are more attentive
or concentrated in the Al condition and in the longer EADs compared to the AA and shorter EAD’s. By keeping in mind

the effect of foreknowing the EAD task in prospective paradigm, one way to interpret this result is to assume that the
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decrease in the Stroop | (d) scores indicate greater task engagement. Here, the view that we take in terms of the indication
of the Stroop performance is similar to Halin et al. (2014): ‘degree of concentration applied to focal task” in estimating
the target interval as accurately as possible. The results of the current study suggest that the participants might have
concentrated more on the EAD tasks that are relatively more challenging, which are longer apnea durations and immersed
apnea.

However, in terms of the attentional control-TE accuracy relationship, this study produces conflicting results for the
AA and Al conditions. In the AA, in line with the related literature, the reduction in the directional error scores of EADs
were observed as the participants’ Stroop I (d) scores decreased. Lessened attentional resources lead to an underestimation
of the actual time interval (Bi et al., 2013). However, in the Al condition although the Stroop performance was better for
the 25s and 50s of EADs, the directional errors were higher compared to the ones in the AA. This difference, that is,
worse TE accuracy despite better attentional control in the 25s and 50s in the Al, can be explained by Brown’s review of
80 experiments (1997) which shows that increased task demands disrupt timing, causing perceived time to shorten.
However, this account does not apply to the TE accuracy in the 75s in the Al, which is supposedly the most challenging
task in the current study. Our findings regarding the Stroop performance of the participants are in line with Hutchison’s
(2011) Stroop performance findings, which indicate, if engaged, proactive control involves the maintenance of task goals
over trials and decreases the interference. One can argue that, in the Al condition, conducting the EAD in the water is an
additional load and this may cause dual-task interference. It should be noted that the duration judgment is affected by the
paradigm used. A meta-analytical review of the subject show that in the prospective paradigm that we have used in the
current study, relative variability in the TE increases with cognitive load (Block et al., 2010). However, our results which
indicate a better attentional control and TE accuracy in longer EADs are in line with Healy et al.’s (2005) proposal of
“‘functional task principle’, which means that the timing and the non-temporal tasks are combined and performed as a
single task; therefore, prospective timing is not a dual-task condition. Finally, the difference in the Stroop performance
of the participants in the AA and Al condition is not likely due to the modality difference. Although Block et al.’s (2010)
review clearly indicates the absence of modality effect, in the current study the modality difference might be more of a
cognitive difference, leading the participants to engage less in the EAD tasks in 25s and 50s of EAD. One can assume
that holding the breath underwater for 25s and 50s of apnea for the participants is an easy task and with lower survival
value compared to 75s of apnea, therefore, although their attentional capacity is high, they do not engage in the task.

Affectivity: Positive affectivity (PA) was found to vary by both the modality and the EAD duration. Overall, the PA
scores in the Al were lower compared to AA condition. The PA also decreased as the target interval to be estimated
increased. In 75s of EAD in the Al, the PA score was recorded as its lowest. Our results indicate that the participants
estimated the elapsed time shorter when their PA scores are high. As their PA scores decreased, so did their directional
errors of EADSs, suggesting a decline in the rate of underestimation. It is important to note, however, that in the current
study, the TE accuracy did not show any significant difference in the negative affectivity scores of the participants.
Therefore, ‘depressive realism’ - negative moods’ bolstering effect on systematic processing of information - (Allan et
al., 2007), does not seem to be involved in the TE process. In the current study, the association between accurate TE and
decrease in PA is consistent with the literature regarding the relationship between mood and cognition. Blanchette and
Richards (2010) showed positive mood depleting cognitive resources, leading to a decline in the motivation to
systematically process the message or reduce message scrutiny.

Secondly, based on the same premise that TE involves complex information processing, the participants might have

considered the risks associated with the experimental tasks. The short durations of EADs, such as 25s and 50s in the AA
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condition, pose no significant risk to free-diving athletes subject to this research. From this perspective, the results of our

study are consistent with the risk-aversion literature. Isen and colleagues showed that, when the level of risk increases
(Isen et al. 1988) and the situation is self-relevant (Isen and Patrick, 1983), the positive mood participants become more
risk-aversive than control group.

Predictors of EAD Accuracy: The results of hierarchical regression analyses supported our view of integration of
top-down and bottom-up factors in TE. When the HR, affectivity and attention variables are considered together, results
suggest that the pattern of the change in the accuracy of long duration estimation seems to be affected by both the modality
and the duration of the apnea tasks differently. Therefore, we conclude that prospective judgments on long intervals
depend on both the attention allocation policy of the executive system (e.g., Zakay, 1993) and the arousal level (e.g.,
Zakay et al., 1983). The task duration knowledge which is an important variable that affects the accuracy of TE (Tobin
and Grondin, 2012), might have further influenced the focusability of the participants. Because, by definition,
concentration involves such control of external as well as internal factors, even though the nature of the bottom-up factor
(HR) is identical, two top-down cognitive factors: attention and affectivity seem to influence the TE accuracy (Hughes et
al., 2013). The present study suggests that free-divers can have their unique safeguarding strategies when they are
committed to time relevant tasks, and that attention and affectivity variables are as important as HR data in their accurate
estimation of time.

Implications for Practice: Accurate time estimation by free-diving athletes has a critical role for their safety. The
results of this study indicate that the HR data alone may not be sufficient for accurate TE. The athletes’ affectivity and
attentional level also determine the TE accuracy to a remarkable extent. For their safe performance, they need to consider
affectivity and attentional level during competitions. While training, coaches or trainers need to devise methods to monitor
athlete’s affectivity levels and concentration as well as apnea performance. If deemed necessary, psychologist needs to
be involved in the training of the professional free-diving athletes to help the attention and affect regulation of the free-
divers. Future studies are required to examine how long intervals such as the ones that were examined in the current study
are estimated in retrospective paradigms. The effect of the pattern of the heart rate change during the apnea performance

on the TE needs to be examined in detail where the continuous HR data are collected throughout the apnea performances.
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Bu galisma futbol hakemlerinin misabaka sirasindaki i¢ ve dis yik yanitlarinin incelenmesi
amaciyla gergeklestirilmistir. Calismaya 7 bolgesel il (Yas: 24,4442,35 yil; Boy Uzunlugu:
181,31+4,79 cm; Vicut Agirhgi: 74,97+4,63 kg; Hakem Yasi: 3,86+0,37 yil) hakemi katilmig
ve 5 ayri kategoriden 62 musabaka degerlendirilmistir. Hakemlere misabakalar sirasinda
kiresel konumlandirma sistemi (GPS)'ne sahip kalp atim hizi (KAH) monitéru takilarak ic ve
dis yiik verileri takip edilmistir. i¢ yiik degerlendirmesinde miisabakalar sirasindaki zirve KAH
(%KAH,ive), ortalama KAH (%KAH.r) ve 5 farkli relatif kategoride (KAH<yss,KAHogs.75, KAHo75.
85,KAHyg5.05,KAH05) gegirdikleri siire dakika olarak kaydedilmistir. Misabaka sirasindaki dis
yik verileri, toplam kosu mesafesi (Kosutopiam), Ortalama kosu hizi (Kosuor), maksimal kosu
hizi (Kosumaks) ve 5 farkl hiz kategorisinde(Kosu<ss, Kosuse7,,, Kosus2.130, KOsuizo1s0,
Kosusis0) kat ettikleri mesafe metre cinsinden degerlendirilmistir. Hakemlere ait i¢ ve dig
yuk verileri 6 esit periyot (0-15dk,15-30dk,30-45dk,45-60dk,60-75dk,75-90dk), 1. ve 2.
yarilara gore analiz edilmistir. Yarilar arasindaki farkllklarin degerlendirilmesinde bagimli
gruplarda t-testi, periyotlar arasindaki farklar icin Tekrarli Olgiimlerde Varyans Analizi
(ANOVA) kullanilmistir. i¢ yiik analiz sonuglari 1. yari %KAHor, %KAH;ine ve KAHysgs.os
degerlerinin 2. yaridan yuksek, KAHygs.75 2. yari degerlerinin ise 1. yaridan yiiksek oldugunu
gostermektedir (p<0,05). Dig yiik verileri degerlendirildiginde 1. yari Kogutopiam, KOSUort, Ve
Kosuzz-130 degerleri 2. yaridan, Kosucsg 2. yari verileri ise 1. yaridan yuksektir (p<0,05).
Misabaka periyotlarina gére genel bir degerlendirme yapildiginda 1. periyottaki dis yuk ile
3. periyottaki i¢ ylk verilerinin diger periyotlara gore acik farkhliklar gosterdigi
belirlenmistir. Sonug olarak bu galisma musabaka sirasinda hakemlerin de futbolcular gibi
yuksek i¢ ve dis yuklenmelere maruz kaldiklarini ve bu ylklenmelerin misabakanin farkh
periyot ve yarilarina gore farklilastigini gostermistir.

Anahtar Kelimeler: Futbol hakemleri, Mag analizi, Fizyolojik yanitlar, Kinematik yanitlar

| ABSTRACT

The aim of this study was to determine the internal and external load responses of football
referees during the match. Seven amateur referees (Age: 24.44+2.35 years; Height:
181.31+4.79 cm; Body Weight: 74.97+4.63 kg; Experience: 3.86+0.37 years) participated in
this study and sixty-two matches from five different categories were evaluated. Internal and
external load data were monitored using heart rate (HR) monitors with a global positioning
system (GPS) for the referees during the match. For internal load evaluation, HR data in 5
relative categories (HR<xss, HRyug5-75, HRy%75.85, HR%ss.05, HR>0s), peak HR (%HRpeak), and mean
HR (%HRmean) during the matches were used. The external load data were determined as
total distance (TD), average speed (Speedaverage), maximal speed (Speedmax) and 5 different
speed categories (Speed<s s, Speeduse.7, Speeds 130, Speedisoiso, Speed »1g0) during the
matches. Referees' internal and external load data were analyzed according to 6 periods, 15t
and 2"d halves. The paired sample t-test was used for the differences between the halves,
and Analysis of Variance with Repeated Measures (ANOVA) was used to determine
differences between periods. Internal load analysis results showed that %HRmean, %HRpeak
and HRygs.o5 values in the 15t half were higher than the 2" half, on the other hand, HRyes.75
in the 2" half was higher than the 15t half (p<0.05). When the external load data were
evaluated, the 1t half TD, Speedayerage, SPE€d7,2.13,0 Values were higher than the 2" half, and
it was determined that the Speed<; ¢ 2" half values were higher than the 1% half (p<0.05).
When the general evaluation is made according to the match periods, it was determined
that the external load in the 1%t period and the internal load in the 3™ period showed clear
differences compared to the other periods. In conclusion, this study showed that referees
are exposed to high internal and external loads like football players and in addition, these
loads differ according to periods and halves of the match.

Keywords: Football referees, Match analysis, Physiological responses, Kinematic responses

Yazar Notu: Bu arastirma 13-16.11.2019 tarihleri arasinda gergeklestirilen 19. Uluslararasi Spor Bilimleri Kongresi’'nde sozel bildiri

olarak sunulmusgtur.


https://doi.org/10.17644/sbd.1190310

Futbol Hakemlerinin Miisabaka Sirasindaki i¢ ve Dis Yiik Yanitlariin Incelenmesi 2 4
Investigation of Internal and External Load Responses of Football Referees During the Match

GIRiS

Futbol diinyanin en popiiler spor branglarinin baginda gelmektedir (Barnes ve dig., 2014) ve futbol miisabakalari
hakemler tarafindan yonetilmektedir (D'ottavio & Castagna, 2001). Hakemin ilk gdrevi miisabaka sirasinda oyun
kurallarini uygulayarak diizeni saglamaktir (D'ottavio ve Castagna, 2001). Verilen kararlarin dogruluk oraninin yiiksek
olmasi i¢in hakemin topun oynandig1 bolgeye yakin olmasi olduk¢a 6nemli bir etkendir (Orta, 2002). Miisabaka sirasinda
topun yoniiniin ve hizinin siirekli degiskenlik gostermesi nedeniyle hakemler siddeti degiskenlik gosteren ve siirekli
olmayan aktiviteler yaparlar (Weston ve dig., 2011). Bu durum hakemler iizerinde yiiksek diizeyde bir fizyolojik
yiiklenmeye neden olmaktadir (D'ottavio ve Castagna, 2001) ve yapilan miisabaka analizi sonugclar1 bu yliklenmelerin
hem aerobik hem de anaerobik aktivitelerle gergeklestigini ortaya koymaktadir (Krustrup ve Bangsbo, 2001). Hakemlerin
miisabaka sirasindaki i¢ (kalp atim hizi, kalp atim hizi bolgelerinde harcanan zaman ve kat edilen mesafe, kan laktat
konsantrasyonu, algilanan zorluk derecesi) ve dis (toplam kosu mesafesi, ortalama hiz, diisiik, orta ve yiiksek siddetli
aktivite kosu mesafesi) yiiklerin dogru hesaplanmas: miisabaka sirasindaki taleplerin dogrulugunu anlayabilmek ve
gelistirebilmek i¢in ¢ok dnemlidir (Costa ve dig., 2013). D1s yiik degerlendirilmesinde birgok yontem kullanilmaktadir
ve elde dilen veriler sayisaldir (Costa ve dig., 2013). I¢ yiikiin degerlendirilmesi igin ise organizmaya uygulanan fizyolojik
yiikiin say1sallagtirilmasi gerekmektedir (Impellizzeri ve dig., 2005). ¢ yiik taleplerinde kalp atim hizi (KAH) miisabaka
sirasindaki fizyolojik yiikiin ve dayaniklilik antrenman giddetinin belirlenebilmesi i¢in kabul gérmiis bir yontemdir (Costa
ve dig., 2013).

Catterall ve digerleri (Catterall ve dig., 1993) bir hakemin etkinliginin miisabakanin boliimlerine gore farklilik
gosterdigini ve bu farkliligin da futbolcularin hareketleri ve oyunun yapisiyla iliskili oldugunu belirtmektedir. Seneler
ilerledikge futbolun hizlanan oyun yapist bu gereksinimleri daha da arttirmistir. Avrupa’nin ist diizey liglerinden bir
tanesinde 2006-2007 ile 2012-2013 futbol sezonlarinda sporcularin miisabaka sirasindaki dis yiik degerleri karsilastirilmig
ve toplam kosu mesafesinde (Kosuioplam) anlamli fark gézlemlenmemistir, ancak yiiksek siddetli aktiviteyle kat edilen
mesafe, yiiksek siddetli aktivite sayis1 ve sprint sayilarinin arttigi belirlenmistir (Barnes ve dig., 2014). Bu bulgular
futbolun seneler ilerledik¢e daha hizli oynanan bir oyun haline doniistiigiiniin agik bir gostergesidir. Literatiirde futbol
hakemlerinin Kosuswplam degerlerinin futbolculara (Rampinini ve dig., 2007) yakin veya daha fazla oldugunu belirten
caligmalar bulunmaktadir (Weston ve dig., 2011). Buna ek olarak miisabakanin farkli periyotlarinda futbolculardan
yiiksek siddetli aktiviteyle daha fazla mesafe kat ettikleri de rapor edilmistir (Weston ve dig., 2011). Hakemlerin
miisabaka sirasinda maksimum kalp atim hizinin (KAHmas) %80-90 araliginda miisabakayr devam ettirdikleri ve
miisabaka sonunda laktik asit (LA) seviyelerinin de 12 mmol.l"! kadar yiikseldigi de ortaya konmustur (Castagna ve dig.,
2007). Ayrica 15 dakikalik periyotlar halinde degerlendirilen futbol miisabakalarinda da hem futbolcular (Bradley ve dig.,
2009) hem de hakemlerde (Krustrup ve Bangsbo, 2001) miisabaka sonuna dogru yiiksek siddetli aktiviteyle kat edilen
mesafelerde diisiis ve KAH verilerinde periyotlara gore farkliliklar da gdzlemlenmistir (Ozaeta ve dig., 2022; Weston ve
dig., 2006).

Literatiirdeki bu bulgular iilkemizde futbol hakemleriyle ilgili ¢ok daha fazla calismaya ihtiya¢ oldugunu
gostermektedir ve ek olarak futbol hakemlerinin i¢ ve dis yiik degerlerinin incelendigi ¢cok az sayida g¢alisma
bulunmaktadir. Buradan hareketle bu ¢alisma bolgesel lig hakemlerinin miisabaka sirasindaki i¢ ve dis yiik yanitlarinin

incelenmesi amaciyla gergeklestirilmistir.
YONTEM

Arastirma Grubu: Calismaya en az 2 yil orta hakem deneyimi olan, son 6 ay igerisinde alt ekstremite sakatligi

yasamamig 7 Ankara bolgesi il hakemi katilmistir ve 5 farkli kategoride toplam 62 miisabaka analiz edilmistir. Caligmaya
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baslamadan 6nce calisma igin Hacettepe Universitesi Girisimsel Olmayan Klinik Calismalar Etik Kuruldan onay
almmistir (Proje Karar No: 2019/19-27). Hakemlere calisma oncesinde bilgi verilmis, karsilasabilecekleri risk ve

rahatsizliklar1 igeren bilgilendirme onam formu okutup imzalatilmis ve ayrica kisisel bilgi formu doldurulmustur.

Verilerin Toplanmasi: Hakemlerin miisabakalardan 1 hafta once laboratuvar ortaminda standart yontemlerle
antropometrik dl¢iimleri gerceklestirilmis ve ardindan Yo-Yo seviye 1 aralikli dayaniklilik testi (Yo-Yo 1) uygulanmistir.
Test sonucunda maksimal oksijen tiiketimi (VO2zmaks) diizeyleri ve miisabaka sirasindaki KAH verilerinin relatif olarak
degerlendirilebilmesi icin KAHmaks degerleri belirlenmistir. Daha sonrasinda hakemlerin miisabakalar sirasinda kiiresel
konumlandirma sistemi (GPS) bulunan KAH monitorii kullanilarak i¢ ve dis yilik yanitlari tiim miisabaka siiresince
kaydedilmistir. Kaydedilen i¢ ve dis yiik yanitlar1 15er dakikalik 6 esit periyot, 1. yari, 2. yari ve miisabaka analizi olarak

degerlendirmeye alinmistir. Caligmada 5 farkli lig kategorisinden toplam 62 miisabaka analiz edilmistir.

Antropometrik élciimler: Hakemlerin boy uzunluklar1 duvara monte stadiometre (Holtain, Ingiltere) ile viicut
agirliklart elektronik baskiilde (Tanita TBF 401/A, ABD) ve viicut kompozisyonlar1 ise ayaktan ayaga bioelektrik

impedans analizorii (Tanita TBF 401/A, ABD) ile standart yontemlerle laboratuvar ortaminda gergeklestirilmistir.

Yo-Yo seviye 1 saha testi: Hakemlere ait KAHmas degerlerinin belirlenebilmesi igin Yo-Yo 1 saha testi
kullanilmustir ve test sirasinda ulastiklari en yiikksek KAH degeri hakemlere ait KAHmaks olarak kaydedilmistir. Yo-Yo 1
testi antropometrik 6l¢limler sonrasinda suni ¢im futbol sahasinda ger¢eklestirilmistir ve katilimeilarin toplam kat ettikleri
mesafe Bangsbo ve digerlerinin (Bangsbo ve dig., 2008) belirledigi formiile yerlestirilerek [VOamaks (Ml.kgt.dk)= (X x
0.0084) + 36,4; X=Kosu mesafesi (m)] VOzmaks degerleri indirekt yontemle hesaplanmustir.

I¢ yiik verileri: Hakemlerin miisabakalar sirasinda ortalama (KAH,r) ve ulastiklar1 en yiiksek (KAH;irne) KAH
degerleri atim/dk cinsinden 1 sn aralik ile KAH monitérii (Polar M400, Finlandiya) kullanilarak kaydedilmistir. Ardindan
bu veriler Yo-Yo 1 testi sonucu elde edilen hakemlere ait KAHmaks’a oranlanarak miisabaka sirasinda ulastiklar1 ortalama
(%K AHgr) ve en yitksek KAH (%K AHine) degerleri hesaplanmistir. Ek olarak miisabaka sirasinda KAHmaks’1n %65°den
diistik (KAH<wgs5), KAHmaks’1n %65-75 araligt (KAHoes.75), KAHmaks’1n %75-85 araligi (KAHy7s.85), KAHmaks’1n %85-
95 araligt (KAHosgs.95) Ve KAHmaks’1n %95 tstiinde (KAHsgs) gegirdikleri siire sn olarak hesaplanmis, sonrasinda 60’a
boliinerek dakika cinsinden degerlendirmeye alinmistir (Gomez-Carmona ve Pino-Ortega, 2016). KAH verileri 0-15 dk
(1. Periyot),15-30 dk (2. Periyot), 30-45 dk (3. Periyot), 45-60 dk (4. Periyot), 60-75 dk (5. Periyot), 75-90 dk (6. Periyot)

olarak 6 esit periyotta, 1. yari, 2.yar1 ve tim miisabaka olarak analiz edilmistir.

Dug yiik verileri: Miisabaka sirasinda hakemlere dis yiik verileri toplam kosu mesafesi (m) (Kosuopiam), Ortalama
kosu hizi (km/sa) (Kosuort), maksimal kosu hizi (km/sa) (Kosumaks), 3,6 km/sa kosu hizdan diisiik (Kosu<se), 3,61-7,20
km/sa kosu hiz araligi (Kosuse.7.2), 7,21-13,00 km/sa kosu hiz araligi (Kosuz2-130), 13,01-18,00 km/sa kosu hiz aralig
(Kosuizp-180) ve 18,00 km/sa kosu hizindan yiiksek (Kosusis0) kat edilen mesafe degerleri metre cinsinden kaydedilmistir
(Gomez-Carmona & Pino-Ortega, 2016). Veriler GPS 6zelligine sahip KAH monitérii (Polar M400, Finlandiya) ile
toplanmus, toplanan veriler 6 esit periyotta (1. Periyot: 0-15dk., 2. Periyot: 15-30dk., 3. Periyot: 30-45dk., 4. Periyot: 45-
60dk., 5. Periyot: 60-75dk., 6. Periyot: 75-90dKk.) 1. yar1, 2.yar1 ve tiim miisabaka olarak analiz edilmistir.

Verilerin Analizi: Miisabaka sirasinda hakemlere ait i¢ ve dig yiik yanitlarinin ortalama ve standart sapma degerleri
hesaplandiktan sonra verilerin normal dagilip dagilmadigina Shapiro-Wilk testi uygulanarak bakilmistir. Verilerin normal
dagilim gosterdigi belirlendikten sonra ilk ve ikinci yarilar arasindaki farklarin belirlenmesi igin bagimli gruplarda t-testi,
periyotlar arasindaki farklarin belirlenmesi igin ise Tekrarli Olgiimlerde Varyans Analizi (ANOVA), farklarin hangi

periyottan kaynaklandiginin belirlenmesi ise Bonferroni Coklu Karsilastirma testi kullanilmistir. Bagimli Gruplarda t-
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testi etki biiyiikliigiiniin belirlenebilmesi i¢in Cohen d (d) yontemi (Cohen, 2013), Tekrarli Olgiimlerde Varyans Analizi
icin eta kare degerleri (n?) hesaplanmustir (Lakens, 2013). Cohen d etki biiyiikliigii d<0,2 ¢ok kiigiik, 0,2< d <0,5 kiigiik,
0.5<d<0.8 orta, 0.8 <d <1 ise bilyiik, d>1 ¢ok biiyiik etki olarak degerlendirilmis (Cohen, 2013), eta kare degerleri
(M%) %< 0,01 kiiciik, n?< 0,06 orta, n? < 0,14 biiyiik olarak simiflandirilmistir (Lakens, 2013). Anlamhlik diizeyi p<0.05
olarak degerlendirilmis, biitiin analizler SPSS 22.0 paket programu yardimiyla gergeklestirilmistir.

BULGULAR

Tablo 1

Hakemlere Ait Fiziksel ve Fizyolojik Ozellikler

X +

Yas (yil) 24,44 2,35
Boy Uzunlugu (cm) 181,31 4,79
Viicut Agirhg (kg) 74,97 4,63
Viicut Yag Yiizdesi (%) 10,16 2,14
VO2maks (Ml.kgt.dk?) 54,26 3,48
KAHmaks (atim.dk™?) 193,48 8,93
Hakemlik Deneyimi (y1l) 3,86 0,37

Hakemlere ait bazi fiziksel ve fizyolojik 6zellikler Tablo 1, miisabaka sirasindaki i¢ yiik ¢iktilart Tablo 2, dis yiik
¢iktilar1 ise Tablo 3°de belirtilmistir.

Tablo 2

Miisabaka Swrasinda Hakemlere Ait I¢ Yiik Yanitlar:

1.Periyot 2.Periyot 3periyot  1.Yart 4 periyot 5.Periyot 6.Periyot 2.Yar1 Miisabaka
(0-15dk.) (15-30dk.) (30-45dk.) (0-450K) (45-60dk.) (60-75dk.) (75-90dk.) (45-90dk.) (0-90dk.)

92,50+ 92,85+ 93,33+ 92,89+ 91,49+ 91,79+ 91,62+ 91,63+ 93,47+

%KAHzirve
4,57 4,81 4,71% 4,39* 5,39 5,36 5,54 5,07 4,43
81,61+ 82,44+ 8348+ 8251+ 79,85+ 80,74+ 81,01+ 80,54+ 81,52+
% KAHort
5,39 5,53* 5,30%$ 4,95* 5,62 6,07 6,26 5,64 5,04
K AH<0465 0,68+ 0,32+ 0,22+ 1,24+ 0,89+ 0,65+ 0,49+ 2,04+ 3,28+
1,37 0,84 0,81 2,31 1,54¢ 1,71 1,88 4,91 6,86
KAHogsrs 244+ 2,56+ 2,08+ 7,10+ 341+ 322+ 2,74+ 939+ 16,49+
2,16 2,75 2,55 6,75 2,60%* 2,80 2,73 7,53@ 13,35
KAHosges 6,08+ 6,10+ 5,88+ 18,07+ 6,59+ 6,08+ 6,64+ 1933+ 37,40+
2,50 2,58 2,66 6,24 2,68 2,49 2,33 6,26 10,80
KAHogsos 5,45+ 5,47+ 6,23+ 17,17+ 3,85+ 4,69+ 4,86+ 1341 30,57+
3,64 3,48 3,65* 9,73* 3,46* 3,70 3,37 9,66 18,14
K AHs0s 0,32+ 0,52+ 0,57+ 1,43+ 0,24+ 0,33+ 0,25+ 0,83+ 2,26+
1,09 1,11 1,21 3,12 0,58 0,74 0,65 1,74 4,22

*: 1. Yar1 2. Yaridan Yiiksek, @: 2. Yar1 1.Yaridan Yiiksek, £: 4,5,6’nc1 Periyottan Yiiksek, ¥: 1,2,3,6’mc1 Periyottan Diisiik, é:
2,3,6’mc1 Periyottan Yiiksek, !: 4,5’ inci Periyottan diigiik, #: 4,5”inci Periyottan yiiksek, , $: 1’inci Periyottan Yiiksek, +: 3. Periyottan
Yiiksek; p <0,05

Hakemlere ait i¢ yiik verilerine bakildiginda 1. yart %KAHu (ts0)= 4,598, p= 0,000, d=0,182), %KAHine (0=
3,620, p= 0,001, d=0,131) ve KAHuyss.o5 (ts0)= 4,285, p= 0,000, d= 0,190) degerlerinin 2. yaridan yiiksek, bu bulgularin

http://www.sbd.hacettepe.edu.tr



Mehmet Géren KOSE, Berkay OTUZBIROGLU, Ayse KiN iSLER 2 7

aksine KAHyss.75 (t60)=-3,482, p= 0,001, d= 0,158) 2. yar1 degerlerinin ise 1. yaridan yiiksek oldugu gériilmiistiir. Diger
KAH degerleri ise miisabakanin yarilarina gére farklilik géstermemistir (p>0,05).

Relatif KAH verileri periyotlara gore degerlendirildiginde % KAHzire (Fi,60= 5,480, p=0,000, n? =0,084), %KAH,r
(Faso= 11,751, p= 0,000, n?= 0,164), KAH<y6s (F1,60= 4,328, p= 0,001, n>= 0,067), KAHuyses.75 (F(160= 6,761, p= 0,000,
1= 0,101) ve KAHug6.95 (F(1.60= 9,626, p= 0,000, n?= 0,138) istatistiksel olarak anlaml farklilik gosterirken, KAHo76.55
ve KAH:¢ verileri periyotlar arasinda benzerdir (p>0,05). Bonferroni ¢coklu karsilagtirma sonuglart % KAH;irve, 0KAHo,
KAHuysgs-95 3. periyot verilerinin 4., 5. ve 6.’1inc1 periyottan daha yiiksek oldugunu gostermektedir. Bununla birlikte 3.
periyot %KAH, 1. periyottan, 2. periyot ise 4. ve 5’inci periyottan anlamli derecede yiiksektir (p<0.05). 4. periyottaki
KAH verileri degerlendirildiginde KAH<ygs 2., 3. ve 6’inc1 periyottan, KAHyes.7s ise 1. ve 3’iincii periyottan yiiksek,
KAHysgs-95 ise 1., 2., 3. ve 6’ mnc1 periyottan diisiik degerler gostermistir. Ek olarak 3. periyotta 6l¢iilen KAHos6.75 degerleri

4. ve 5’inci periyottan diisiiktiir.

Tablo 3
Miisabaka Siwrasinda Hakemlere Ait Dis Yiik Yanitlar

1.Periyot 2.Periyot 3periyot ~ 1.Yart 4 periyot 5. Periyot 6. Periyot 2.Yar1 Miisabaka
(0-15dk.) (15-30dk.) (30-45dk.) (0-450dK (45-60dk.) (60-75dk.) (75-90dk.) (45-90dk.) (0-90dk.)

Kosumas 1600+ 1525+ 15,62+ 1745 1547+ 1518+ 1524+ 1690+ 1831+

(km.sa) 2,32 2,33 2,26 2,11 2,28 1,90 2,29 2,01 1,96
Kosuort 501+ 4,65+ 4,68+ 4,78+ 4,71+ 4,56+ 4,61+ 4,63+ 4,70+
(km.sat) 0,42* 0,47 0,44 0,33* 0,44 0,49 0,55 0,36 0,30

Kosuss 41,84 49,79+ 4425 13589+ 52,70+  5896= 5486+  166,53= 30243+

(m) 23,57 26,79 25,40* 50,86 25,86 34,08 24,95 60,109 96,17

Kosuser2 53468+ 549,50+ 532,50+ 161678+ 527,60+ 506,85+ 537,40+ 157186+ 3188,64+

m 13,31 16,15 14,53 289,51 15,42 13,60 16,28 289,12 927,18

Koswr2130 595350 49921+ 53134+ 162592+ 52935+ 51437+ 494,87+ 153861 316450+

- 18,01% 19,66 16,53  319,76* 19,16 19,68 21,71 380,23 64560

Kosuiao180 7711+ 5795+ 59,59+ 194,66+ 63,96 5838t 61,54+ 183,90+ 378,56+

- 53,52 60,76 51,16 120,26 53,75 46,41 5486 117,32 200,79

Kosus-1s0 7,47+ 2,84+ 3,54+ 13,87+ 2,98+ 1,42+ 2,82+ 7,24+ 21,11+

(m) 16,24 11,09 10,84 25,49 8,05 6,13 12,05 17,08 28,52

*:1. Yar1 2. Yaridan Yiiksek, @: 2. Yar1 1.Yaridan Yiiksek, £: 2,3,4,5,6’nc1 Periyottan Yiiksek, &: 2,4,5,6’mnc1 Periyottan Yiiksek, #:
5,6 Periyottan Diistik,

Hakemlere ait dis yiik verileri degerlendirildiginde 1. yar1 Kosuor (tso)= 3,294, p= 0,002, d=0,217), ve Kosur2-130
(teo)= 3,162, p= 0,002, d= 0,123 ) degerlerinin 2. yarindan yiiksek, Kosu<s ¢ (te0)= -4,267, p= 0,000, d= 0,265) 2. yari
verilerinin de 1. yaridan yiiksek oldugu belirlenmistir. Kosumaks, Kosus e-7,2, Kosuiz-18.0 ve Kosusis dis yiik verileri ise

yarilara gore benzerdir (p>0,05).
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Hakemlerin miisabaka sirasindaki Kosuse.7,2, Kosuiz o180, Kosu>iso, Kosumaks kinematik verileri periyotlara gore
farklilik gdstermemistir (p>0,05). Buna karsilik Kosu<s ¢ (F(.60= 4,525, p= 0,001, n?= 0,070), Kosuz 2130 (F(1.60= 6,210,
p= 0,000, n?= 0,094) ve Kosuort (Fre0= 9,048, p= 0,000, n?>= 0,131) verileri periyotlara gore farkhidir. Post hoc
karsilagtirmalar1 hem 1. hem de 3. periyot Kosu<s¢ verilerinin 5. ve 6’inc1 periyottan diisiik oldugunu gdstermistir. Ek
olarak 1. periyot Kosuz2.130’un 2., 4., 5. ve 6’inc1 periyottan yiiksek ve 1. periyot Kosuor ise diger tiim periyotlardan

yiiksek oldugu belirlenmistir.

Sekil 1
Hakemlerin Miisabaka Sirasinda Periyotlara Gore Kat Edilen Mesafe (m) Cevaplari

1500

1400

1300

1256 ®

1200 1174 1172

1159 1150
1140

metre (m)

1100

1000

900

1. Periyot 2. Periyot 3. Periyot 4. Periyot 5. Periyot 6. Periyot

(*:2,3,4,5 Ve 6. Periyottan Yiiksek)

Hakemlerin 1. yaridaki (3589,57+ 232,37 m) Kosuplam degerleri 2. yaridan (3461,99+ 274,41 m) anlamli derecede
yiiksektir (tg0=3,745, p=0,000). Kosutopiam degerlerinin (Fg,g0= 10,112, p= 0,000, n?= 0,144) periyotlar arasinda anlamli
farklilik gosterdigi ve bu farkliligin 1. periyotta olgiilen yliksek Kosuwpiam degerinden kaynaklandigi da ayrica
belirlenmistir (Sekil 1; p<0,05).

TARTISMA

Bu c¢alismanin dis yiik bulgular1 hakemlerin hem toplam is ¢iktisi (Kosutopiam, Kosuort) hem de orta siddetli (Kosuz -
130) aktivitelerinin 2. yarida distiigiint, yirime (Kosu<sg) aktivitelerinin ise 2. yarida anlamli sekilde arttigim
gostermektedir. Yiirime (Kosu<se) aktivitelerindeki anlamlilik 2. yarinin tiim periyotlarinin (45-60dk., 60-75dk., 75-
90dk.), 1. (0-15dk) ve 3. (30-45dk) periyottan yiiksek olmasiyla iliskilidir.

Futbol hakemleri ile ilgili yapilan miisabaka analizi sonuglar1 elit ingiliz (11622m; 9438m) ve italyan (11584m)
hakemlerin ¢alismamizdan ¢ok daha yiiksek Kosuipiam mesafelerine ulasabildiklerini gostermektedir. Bu bulguya ek
olarak 2. yarilarda Kosutplam degerlerinde anlamli diisiis yasadiklari da rapor edilmistir (Castagna ve dig., 2002; Catterall
ve dig., 1993; Weston ve dig., 2007). Elit hakemlerin amatdrlere gore ¢ok daha yiiksek kinematik bulgulara sahip
olduklari toplam 110 futbol hakeminin katildig1 ¢alismada agikga rapor edilmistir (Castillo-Rodriguez ve dig., 2021). Elit

seviye hakemlerin degerlendirildigi bir diger ¢aligmada da miisabakanin 2. yarisindaki Kosutopiam degerinin %4.1 distiigi
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ve bu diislisiin anlamli oldugu belirtilmistir (D'ottavio ve Castagna, 2001). Calismamizda miisabaka devreleri arasindaki
bu kinematik farkliligin 1. periyottaki (0-15dk) toplam is ¢iktis1 (Kosutoplam, Kosuort) ve orta siddetli aktivitelerinin
(Kosur2-130) yiksek, yirtiime (Kosu<sg) aktivitelerinin ise diger periyotlardan diisiik olmasindan kaynaklandig
goriilmektedir. Calismamizin aksine Ispanyol amator futbol hakemleriyle yapilan bir ¢aligmada miisabakanin son
ceyreginde en yiiksek Kosuiwplam mesafesi degerlerine ulasildigr fakat bu bulgunun uzatma dakikalarimin son g¢eyrek
stiresine eklenmesinden kaynakladigi ve bu dakikalar degerlendirmeye alinmadiginda 1. periyottaki Kosuor Verilerinin
daha yiiksek oldugu agikca goriilmektedir (Ozaeta ve dig., 2022). Bu bulgu ¢alismamizla paralellik gosteriyor olsa da
Ispanyol hakemlerin 1. periyottaki Kosuor degerleri (7.43 km.sa?) ¢alismamizdan (5.01 km.sa™) yiiksektir (Ozaeta ve
dig., 2022). Elit hakemler iizerinde yapilan diger ¢aligmalar da bizim ¢alismamizin 1. periyottaki yiiksek Kosutopiam
bulgularini destekler niteliktedir (D'ottavio ve Castagna, 2001; Krustrup ve dig., 2009). Avrupa’nin iist diizey liglerinden
birinde miisabaka siiresi 5 dakikalik periyotlara gore degerlendirilmis ve hakemlerin en yiiksek Kosuioplam degerlerine 0-
5dk., 5-10dk. ve 45-50 dk. arasinda ulastiklari, yari sonlarina dogru Kosuopiam’in diistiigii belirlenmistir (Weston ve dig.,
2011). Bu bulgularin aksine Brezilyali elit (5219m-5230m; (Costa ve dig., 2013), 4625m-4530m; (da Silva ve dig.,
2008)) ve Ispanyol amator hakemlerin (4300m-4350m; (Ozaeta ve dig., 2022)) 1. yaridaki Kosuswpiam mesafelerini 2.
yarida istatistiksel olarak koruyabildiklerini gésteren galigmalar da literatiirde yer almaktadir (Costa ve dig., 2013; da

Silva ve dig., 2008; Ozaeta ve dig., 2022).

Calismaya katilan amat6r hakemlerin Kosuis 0-18,0, Kosus1s,0 ve Kosumaks degerlerinin yarilara gore farklilasmadigi gibi
periyotlar arasinda da anlamli farklilik olmadigi gézlemlenmistir. Literatiirde hakemlerin hiz kategorilerinin farkli
degerlendirildigi bir¢cok ¢alisma bulunmaktadir (Castagna ve dig., 2002; D'ottavio ve Castagna, 2001; da Silva ve dig.,
2008; Krustrup ve dig., 2009; Ozaeta ve dig., 2022; Weston ve dig., 2007). Bu ¢aligmalardan biri hakemlerin Kosutopiam
verilerinin yarilara gore farklilik gosterse de, yiiksek siddetli aktivite (11.3 km.sa™®) ve sprintle (>18.2 km.sa!) kat edilen
mesafelerin 2. yarida degismedigini rapor etmistir (da Silva ve dig., 2008). Elit hakemlerle ilgili baska ¢alismalar da
Kosumaks (Costa ve dig., 2013; Ozaeta ve dig., 2022), yiiksek siddetli aktivite (>18.0 km.sa*;18.1-24 km.sa*) (Castagna
ve dig., 2002; D'ottavio ve Castagna, 2001) ve sprint (>24 km.sa!; >19,8 km/sa) (Castagna ve dig., 2002; D'ottavio ve
Castagna, 2001; Weston ve dig., 2007) mesafelerinin hem yarilara hem de periyotlara gére degismedigini belirlemistir ve
bizim ¢aligmamizin sonuglarini destekler niteliktedir. Futbol hakemlerinin yiiksek hizlardaki mesafelerini 2. yarida
koruyabildikleri gozlemlense de bu durum diisiik ve orta siddetteki hiz seviyelerinde ayni netlikte degildir. Yapilan bir
miisabaka analizi ¢alismasinda diisiik (5.8 km.sa™) ve orta siddetli aktivitelerin (8.8 km.sa™) 2. yarida arttig1 belirlenmis
(da Silva ve dig., 2008), bu bulgunun aksine bir baska ¢alismada ise hakemlerin <13 km.sa™ aktivitelerinin yarilara gore

farklilik gostermedigi rapor edilmistir (D'ottavio ve Castagna, 2001).

Fizyolojik olarak degerlendirildiginde ise calismamiz hakemlerin %KAHot ve yiiksek siddetli (%KAHzie, KAHogs.
95) KAH yanitlarinin ikinci yarilarda diistiigiinii, ayn1 zamanda orta siddetli KAH (KAHygs5.75) yanmitlarinin da 2. yarida
anlaml sekilde arttigim gostermektedir. 3. periyottaki (30-45 dk) yiiksek KAH (%KAHot, KAHzive, KAHuygs.05)
yanitlarindan kaynakli en yiiksek, 4. periyottaki (45-60dk) diisik KAH cevaplari ise (KAH<ys5, KAHug5-75, KAHgg5.95)
en diisiik fizyolojik yiike maruz kaldiklar: periyotlar olarak degerlendirilebilir.

Hakemlere ait miisabaka KAH verileri de Kosutopiam verileri diigtiikge %KAHon Ve %KAH;ine verilerinin 2. yarida
diisiis gosterdigini desteklemektedir (Ozaeta ve dig., 2022). Buna ek olarak 2. yaridaki diigiikk ve orta siddetteki KAH
(KAHo60-70, KAHus70-80) verilerinin arttigy, yiiksek siddetlilerin (KAHo g0-100) ise anlamli derecede diistiigii rapor edilmistir
(10). 1. ve 2. periyottaki KAHor yanitlarinin 2. yarmin tiim periyotlarindan (45-60dk, 60-75dk, 75-90dk) yiiksek, 1.
periyottaki KAH;ire yanitlarinin ise sadece tek periyotta (60-75dk) anlamli farklilik gosterdigi gériilmektedir (Ozaeta ve
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dig., 2022). Avrupa’nin en onemli liglerinden bir tanesinde elit futbol hakemlerinin en diisiik KAH cevaplarina 4.
periyotta ulagtig1 ve 2. yarimin sonuna dogru KAH verilerinin anlamli sekilde yiikseldigi (5. ve 6. periyot) belirlenmigtir
(Weston ve dig., 2006). Literatiirde kinematik bulgulardaki farkli sonuglar KAH bulgularina da yansimaktadir. Tiirk
amatdr ve elit hakemlerin miisabaka sirasinda %K AHor (Bozdogan ve dig., 2016; Ozdamar ve dig., 2021) ve %KAH;ire
(Bozdogan ve dig., 2016) degerlerinin ilk yar1 ve ikinci yariya gore farklilik gostermedigi, ek olarak Uluslararasi
miisabakalar1 yoneten hakemlerin de %K AHor degerlerinin yarilara gore farklilasmadigi rapor edilmistir (Krustrup ve
dig., 2009). Bir baska ¢alismada da elit hakemlerin kinematik bulgularinda 2. yar1 disiisler gézlemlenmis fakat bu
bulgular %KAH,r verilerine yansimamigtir (Catterall ve dig., 1993).

SONUC ve ONERILER

Literatiirde celiskili bulgular yer alsa da hakemlerin miisabaka sirasinda en az futbolcular kadar yiiksek kinematik
ciktilara ulastiklar1 ¢aligmalarla desteklenmektedir (Rampinini ve dig., 2007; Weston ve dig., 2011). Hakemlerin iizerine
binen yiiksek i¢ ve dis yiikklenmeler sonucunda enerji depolarindaki azalma hakemlerde yorgunluga sebep olmus olabilir
ve bu durum ¢aligmamizda 2. yaridaki performans (Kosutopiam, Kosuort, Kosuz2.130) parametrelerinde goriilen diisiisiin
baslica nedeni olarak gosterilebilir. Performans diisiisli ise periyotlar ve yarilar arasindaki fizyolojik (%KAHt ,KAHire,
KAHugs.g5) farkliliklara neden olmus olabilir. Bu durumun aksine hakemlerin Kosumaks’larimi ve yiiksek siddetli
aktiviteyle (Kosuiso-180, Kosusig0) kat ettikleri mesafeleri koruyabilmeleri miisabakanin her aninda ani gelisen durumlara
yorgunluga ragmen adapte olabildiklerini gosteren bir bulgudur. Siddetli aktiviteler 2. yarida diisiis gdstermemis olsa da
aktivite sonrasi toparlanma siirecini etkilemis olabilir, bu durum yiiriime (Kosu<s ) V& KAHugs.75 aktivitelerinin 2. yarida

artmasinin nedeni olarak gosterilebilir.

Bu ¢alisma bolgesel lig hakemleri ve alt kategori miisabakalardan elde edilen verilerle gerceklestirilmistir. Elit seviye
hakemlerle iist seviye liglerden elde edilecek veriler daha farkli sonuglar gosterebilir ve elit seviye hakemlerin miisabaka
profillerinin belirlenmesi i¢in faydali olabilir. Bununla birlikte tilkemizdeki bolgesel lig hakem sayisinin elit seviyeye
gore yiiksek olmasi ¢caligmamizin daha genis bir popiilasyona hitap edebilecegini gdstermektedir. Bu ¢aligma bdlgesel lig
hakemlerinin miisabaka sirasinda karsilagabilecekleri hem i¢ hem de dig yiiklerin analiz edilebilmesi i¢in 6nemlidir.
Miisabaka sirasinda karsilasilacak yiiklerin belirlenmesi bolgesel lig hakemlerinin antrenman planlamalarint daha dogru

seklide yapabilmelerine katki saglayacaktir.
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Elit Badminton Sporcularinin Bilissel-Motor ikili Gérev Yetenekleri

ABSTRACT

1 Qi
Deniz SIMSEK The purpose of this study is to determine the changes in
ORCID No: 0000-0003-1523-0127 performance duration during motor tasks, which includes the
1 cognitive cues (cue and mixed cue) of elite badminton athletes.
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) o athletes, 10 males (Mag=17.13£1.45) and 10 females
Caner OZBOKE (Mage=16.43+1.40) were determined by The FitLight Trainer™.
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Significant differences were found in favor of cue and mixed cue
protocols for male badminton athletes (p<0.05). Cue and mixed
cue protocols are completed faster than the random protocol for
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Bilimleri Fakiiltesi adjustments automatically during the motor task. They require
minimal less cognitive effort than they need to be minimally
considered.

Keywords: Dual-task, Badminton, Elite athletes, Postural control,
Cognitive performance

Bu c¢alismanin amaci, elit badminton sporcularinin bilissel
ipuclarini  iceren motor gorevler sirasindaki performans
Yazisma Adresi degisikliklerini belirlemektir. 10 erkek (Xyas=17.13%£1.45) ve 10
Corresponding Address: kadin (Xyas =16.43%1.40) olmak tizere 20 Tiirkiye U-19 badminton
Semra BIDIL milli takim sporcusunun tepki sireleri FitLight Trainer™ ile
belirlenmistir. Erkek badminton sporcularinin ipucu ve karisik
Eskisehir Teknik Universitesi ipucu test protokollerini, rastgele protokole gére daha hizli
tamamladiklari  bulunmustur (p<0.05). Kadin badminton
oyuncularinin ipucu ve karisik ipucu protokollerinin yer aldigi
testleri, rastgele protokole gore daha hizli tamamladiklari
bulunmustur (p<0.05). Bu calisma, elit badminton sporcularinin
motor gorev sirasinda posttiral kontrol ayarlamalarini otomatik
olarak gerceklestirdigini gostermektedir. Bu durum, sporcularin
motor gorevler sirasinda daha az bilissel caba sarf etmelerinden
kaynaklanabilir.

E-posta: badminton26@gmail.com

Gelis Tarihi (Received): 17.10.2022 Anahtar Kelimeler: ikili-gérev, Badminton, Elit sporcu, Postiiral
Kabul Tarihi (Accepted): 14.03.2023 kontrol, Bilissel performans

Authors’ Note: The authors would like to thank the subjects for their collaboration and support


https://doi.org/10.17644/sbd.1182465

Deniz SIMSEK, Semra BIDIL, Caner OZBOKE 3 3

INTRODUCTION

Athletes involved in individual sports need to display effective performance under high levels of cognitive and time
pressures. During matches, they often encounter some situations in which they have to maintain their effective
performance while fulfilling more than one task such as cognitive and motor tasks (Huang and Mercer, 2001). Dual
tasking is a neurophysiological process based on working on both cognitive and motor performance (Mercan, 2016). For
instance, in a badminton match, players need to take the correct position to bounce the ball back in time and, at the same
time, they need to focus their attention on the body position of their opponent and the orbit of the ball that bounces back.
This situation requires certain skills such as attention (Abernethy, 1988; Shiffrin and Schneider, 1977), prediction (Loffing
and Canal-Bruland, 2017; Miiller and Abernethy, 2012), working memory (Buszard et al., 2017; Furley et al., 2010) and
decision making (Baker et al., 2003).

The related studies revealed that expert and experienced players perform better and display more automatic
performances when compared to less experienced players (Abernethy, 1988; Beilock et al., 2004; Beilock et al., 2002a;
Beilock et al., 2002b; Castiello and Umilta, 1988; Gabbett et al., 2011; Gabbett and Abernethy, 2013; Schaefer and
Scornaienchi, 2020). A high level of automaticity observed in highly talented athletes results in more resistance and
successful outcomes in synchronized tasks despite certain levels of decreases in skills under dual-tasking conditions,
which leads to more effective multi-tasking performance (Abernethy, 1993).

“Dual-task procedures”, which require individuals to perform two tasks simultaneously, is a common term used to
evaluate not only attention demands of predetermined motor skills but also the effects of a secondary task on performance
regarding these skills (Huang and Mercer, 2001). However; it is difficult to understand the cognitive mechanism behind
this performance when the number of situational stimuli and tasks in dynamic and complex sport environments are
considered (Voss et al., 2010). Similarly, attention, which is defined as the allocation of cognitive resources to internal or
external stimuli, is a key factor for successful performance (Furley and Wood, 2016). It might be concluded that motor
task performance becomes more automatic and requires less attention because of more practice and more experience
(Huang and Mercer, 2001; Lam et al., 2009). Raab (2003) examined the effects of low and high task complexity on
decision-making in simulated (as a video game) teams and ball games. It has been reported that decisions with low levels
of complexity require minimum attention while highly complex decisions cause serious problems both in decisions and
motor reactions. Poolton et al. (2006) examined the effects of task complexity on the performances of amateur table tennis
players. The possibility of making correct decisions and realization of motor performance is higher for low-complexity
cases when compared to highly complex tasks, which implies that increases in task complexity are associated with higher

levels of information processing load (Poolton et al., 2006).

Badminton is considered one of the fastest racket sports in the world. Thus, players are expected to be quick in
planning and putting their movements into practice, and it requires temporal and spatial accuracy in the racket position to
stop the ball with a racket. Also, players need to predict the next movement of their opponents while focusing on their
attack and defense actions simultaneously. Better performance in secondary tasks might imply greater attention capacity
to be employed while evaluating the opponent's movements. Despite their advantages, dual-tasking performances of elite
badminton players have been inadequately studied in the zone. According to the literature review, it is known as the first
study in which dual-task analysis was used to determine the reaction times of elite badminton players. This study aims to
identify changes in performance times of elite badminton players during motor tasks involving cognitive cues. The study
hypothesizes that elite badminton players would complete their tasks without being negatively affected by cognitive

additional tasks.
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METHOD

Study Design and Group: An experimental design was used as the research design. Participants consist of 10 males
(Mage=17.13£1.45) and 10 females (Mage=16.43+1.40) athletes playing in Turkey U-19 national badminton team (Table
1). The criteria for participation in the study were as follows: 1) not having a health problem or injury and 2) participating
in the study voluntarily. Informed consent and verbal consent were obtained from all participants before the study. The
study received permission from Eskisehir Technical University, Scientific Research and Publication Ethics Committee of
Science and Engineering Institute (Protocol No: 87914409).

Table 1
Demographic Information about the Participants
. ) . Training
Professional Age Height Weight .
n Experience
Players (Mean=sd) (Meanzsd) (Meanzsd)
(Meanzsd)
17.13£1.45
Male 10 177.35£5.13 cm  63.21+6.44 kg 8.57£1.71 years
years
16.43£1.40
Female 10 164.04+5.57 cm  55.03+£5.03 kg 7.714£0.95 years
years

Materials: The data were collected through the Fitlight Trainer™ (FitLight Sports Corp., Kanada) system, which is
composed of eight LED lights and used to measure participants’ reaction times. The lights might be arranged in different
colors and controlled by a tablet computer. Also, the system allows the arrangement of many different protocols as well
as which light, when, and how long will be on. Within the scope of the study, the participants were asked to turn off the
lights as quickly as possible by touching them with their hands or move their hands over the led lights. A validity and

reliability study was conducted for the materials and experimental design (Laessoe et al., 2016).

Data Collection Process: Three different zones (red, blue, and green respectively from left to right) were prepared
and a total of 8 lights were used. The zones were placed 1.5 m away from each other, and the red and green zones had
two lights each on them while the blue zone had four lights (Figure 1). All the lights were placed according to the height
of each participant so that they would be suitable for their hip and shoulder height. All eight lights in the FitLight system
were red, blue, and green just like the colors of the zones. Each participant did the test twice and turned off 25 lights in
each attempt and the colors of the lights the participants turned off differed in each attempt. Before the actual practice,
the participants were asked to turn off the lights in a way different from the protocols to be used so that they could be
familiar with the devices and the system. The actual practice started when the participants turned off 5-10 lights (Laessoe
etal., 2016; Simsek et al.2021).

There are three different protocols in the study so that it will be possible to determine the performances of the
participants in various methods involving different cognitive contents. To ensure more intensive use of the cognitive
process, cues were provided in two protocols. The explanations about the protocols are provided below (Laessoe et al.,
2016; Simsek et al., 2021):

1. Inthe first protocol, the lights were on randomly; i.e without providing any cues for the participants. Thus, this
protocol was named the "random" protocol, and the reaction times of the participants were determined according

to this protocol.
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2. Inthe second protocol, the color of the light shows the zone on which the next light will be on. Therefore, this

protocol is called the "cue" protocol. For instance, if the green light is on, it means the next light will be on in

the green zone; if the blue light is on, it means the next light will be on in the blue zone; and if the red light is

on, it means the next light will be on in the red zone.

3. The third and last protocol necessitates a more complex cognitive task. Participants’ motor control process is

expected to differ due to the increase in task complexity; so, this protocol is called the "mixed cue" protocol. The

color of the light provides a cue also in this protocol; however, if the green light is on, it means the next light

will be on in the red zone; if the red light is on, it means the next light will be on in the green zone; and if blue

light is on, it means the next light will be on in the blue zone. For instance, if the light is green and in the blue

zone, the next light will be in the red zone. This protocol asks the participants to be involved in more intense

cognitive processes and allows them to display their cognitive skills in a dual-tasking strategy. The order of the

lights is presented in Figure 1 below.
Figure 1
Test Environment and The Order of Lights: G: Green Zone, B: Blue Zone, R: Red Zone

Mixed Cue

Light 8 23417 2 487 85 217316 4657 238 1
Number

Cue

Light 4172 3 2 8571 48 2 6 17 32 8 417 58 6
Number

Random Cue

Light 4172 3 2 8 571 48 2 6 17 32 8 417 58 6
Number
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Before the tests, the participants were informed about the procedures of each protocol. The tests started when
necessary permissions were taken from the participants, who were expected to keep their postures and turn off the lights
as quickly as possible. There was a 10-minute break before the second attempt. To ensure the validity of the research, the
second attempt of each test was used in the analysis. The performance duration of the participants was recorded in seconds

(sec) with the fit light system. The system records the times with a precision of two numbers after the decimal point.

Data Analysis: Two chances of attempts were given to the participants and time differences between these protocols
for both attempts were analyzed by using SPSS 23.0 (SPSS 23.0, Chicago, IL, USA) software. The Kolmogorov-Smirnov
test is used to determine the normal distribution of data. The data were normally distributed. A factorial repeated ANOVA
test was used separately for male and female participants to determine performance differences in three different test
protocols. Performance improvements for the protocols involving cues were realized according to individual time records.

The level of significance was taken as p<0.05 for all the analyses.

RESULTS
Table 2

The Performances of Female and Male Participant Athletes

Random Cue Mixed Cue PD of PD of PD of-Cue
(Meanzsd) (Meanzsd) (Meanzsd) Random vs andom vs s Mixed
Cue Mixed Cue Cue

Male Athletes

15t Session 33.30+£3.2 25.71£2.7 27.42+2.1 -29.52%* -21.44%* 6.65%*
2" Session 31.15+£2.6 24.42+1.8 26.12+1.8 -27.55%* -19.25%* 6.96%*
Female Athletes

15t Session 3543+2.4 28.20+2.4 29.59+3.4 -25.63%* -19.73%* 4.92%
2" Session 34.34+1.6 26.07+£2.3 27.06+2.2 -31.72%* -26.90%* 3.79%

*p<0.05, scores are given in seconds, PD: Percentage of difference.

Table 2 presents the performance durations of male and female badminton players for both sessions according to
“random”, “cue” and “mixed cue” protocols. According to factorial repeated ANOVA results, a significant difference
was found in terms of the protocols of 1% session of male participants (F(,18=99,38, p<0.05). The results of male
badminton players in 1% session for "random vs cue" and "random vs mixed cue" comparisons, there is a significant
difference in the advantage of "cue" and "mixed cue" respectively (p<0.05). Also, the “cue” vs “mixed cue” comparisons
for male badminton players showed a significant difference in the advantage of the “cue” protocol (p<0.05). In male
participants, a significant difference was also found in the analysis results for the protocols of 2™ session (F(2,15=61,56,

p<0.05). "Random vs cue", "random vs mixed cue" and “cue vs mixed cue” results of male participants showed significant

differences in favor of cue, mixed cue, and cue protocols, respectively (p<0.05).

Results showed that there is a significant difference between protocols of 1%t session of female participants
(F(218=91,96, p<0.05). The results of female badminton players in 1% session for “random vs cue” and “random vs mixed
cue” comparisons showed a significant difference suggesting that “cue”, and “mixed cue” protocols were completed faster
respectively (p<0.05). No significant difference was found for “cue” vs “mixed cue” comparisons in 1% session (p>0.05).
In female participants, a significant difference was also found in the analysis results for the protocols of 2" session

(F2.18=224,20, p<0.05). Similar to the 1% session, a significant difference was found in favor of "cue" and "mixed cue"
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in the “random vs cue” and “random vs mixed cue” protocols comparison. No significant difference was found for the

“cue” vs “mixed cue” comparison (p>0.05).

Additionally, the percentage of differences between protocols for male and female participants are presented in Table
2. Also, when relative developments are concerned, it was found that the participants completed the test more quickly in
the “cue” and “mixed cue” protocols than in the “random” protocol. Moreover, the “cue” protocol was completed in a
shorter time as shown in the percentage difference than the “mixed cue” protocol.
Figure 2
Performance Durations, Scores are Given in Seconds.

Performance in Protocols for Female Athletes

36,000 .
—— 1. Txial
—— 2. Tral
34,000
32,000
30,000
28,000
\
l'\
26,000 -
1 1 I
1 2 3
Protocols
Performance in Protocols for Male Athletes
34,000 )
— 1. Txial
—— 2. Txial

32,000

30,000

28,000

26,000

24,000

Protocols

Figure 2 shows that the participants completed the "cue” protocol the fastest in both 1 and 2" sessions. As for the

"mixed cue” protocol, the more complex presentation of cues affected motor performances of the participants, who turned
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off the light more slowly than in the "cue” protocol. Both male and female participants completed the “random" protocol
the slowest.
DISCUSSION AND CONCLUSION

Athletes involved in team sports often need to display effective performance when they have to fulfill more than one
task at the same time during a match. This study aims to determine changes in elite badminton players' performance times

during motor tasks involving cognitive cues.

Turning off the lights was taken as the primary task in the current study. Both male and female participants had the
lowest times to complete the task in "random" protocol. As for the second protocol, the color of the light shows in which
zone the light will be on. In other words, the participants were asked to continue their task performances by using cues.
The findings revealed that both males and females had the fastest task completion time in the “cue" protocol in both
sessions. When two tasks were completed simultaneously, attention capacity was used effectively among the tasks
depending on their difficulty and priority. Also, providing the participants with a cue about where the next light will be

on helped them complete the task faster when compared to the “random" protocol.

The 3 protocol requires a more complex cognitive task. In this “mixed cue” protocol, cues were provided in a more
complex way, which affected the motor performances of both male and female badminton players by resulting in slower
reaction times to turn off the lights. Our research findings are in parallel with the findings of Abernethy (2001).
Performance decreases in 3rd protocol, which includes a secondary cognitive task, may have been caused by the resource
demands of the primary task. The more difficult a primary task is, the more attention should be given to the task to
maintain an acceptable level of performance (Abernethy, 1988; Schmidt, 1988). In other words, as the difficulty level
increases or attention capacity decreases, some problems are likely to occur in one task or both, which implies that dual -
task performance necessitates a unity of challenging attention capacities and execution functions (Yogev-Seligmann et
al., 2008).

Indeed, the primary task in the third protocol is a complex cue that asks the participant to predict the location of the
next light. Thus, it might be concluded that players need more attention and complete the test in a longer time than the
second protocol. The results of the current study are consistent with those of the study conducted by Schaefer and
Scornaienchi (2020), who examined single and dual-task practices of table tennis players and found a decrease in
performance during dual-tasking. A similar study was conducted by Duckworth et al. (2020) who asked 15 individuals to
row (full-body and upper-body rowing) and to complete a series of cognitive tasks so that they can display their dual-
tasking strategies. The study reported considerable decreases in rowing performance despite the lack of differences in

cognitive performance.

The literature review shows that dual-tasking often involves a cognitive task that requires considerable attention and
a motor task to be completed together with the cognitive task. The participants display a bad performance during dual-
tasking tests when cognitive tasks are added, which is due to low residual capacity (Laessoe et al., 2016; Laessoe et al.,
2008). In addition, dual-tasking activities performed by non-athlete individuals were found to result in an acute decrease
in both primary and secondary performance; however, the experience might lead to improved performance (Beurskens et
al., 2016; Agmon et al., 2015). Similarly, the study conducted by Moreira et al. (2021) concluded that involvement in
dual tasks negatively affected performances both in motor and cognitive tasks, and being exposed to dual tasks chronically
improved both performances. The current study found that the performances of male badminton players significantly

decrease as the number of cognitive tasks increases. On the contrary, no significant difference was found for the
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performances of female badminton players although the number of cognitive tasks increased. Similarly, performance
decreases were observed for both groups under dual-tasking conditions (Males= 1% Session: 6.65%, 2" Session: 6.96%;
Females 1t Session: 4.92%, 2" Session: 3.79%). It can be said that the most important factor lying behind the lack of

significant difference for females might be their faster adaptation to the test or cognitive tasks.

Cortical executive functions refer to high levels of cognitive processes that use and change information obtained from
the cortical sense system (i.e. will power, planning, purposeful action, action monitoring, and cognitive inhibition), which
is necessary to generate and modulate actions that are effective in forebrain and hindbrain area and target a purpose as
well as to control attention resources (Lezak, 2004). Thus, it might be said that training programs that involve dual-tasking
strategies are important in increasing performance in sports. Accordingly, two models were proposed which might account
for and support performance changes in dual-tasking. The Task automaticity model is based on automating behaviors
through learning the given individual tasks. According to this model, increasing automaticity for a single task is believed
to decrease the use of attention resources and increase dual-tasking performance. Repetitions and intense practices might
be suggested to increase automaticity. The task integration model deals with working on both tasks simultaneously
(Silsupadol et al., 2005; Plummer et al., 2015). According to this model, dual-tasking performance might increase through
the integration of tasks. More cognitive and motor resources are necessary for dual-tasking practices since complex tasks
activate motor functions and coordination (Silsupadol et al., 2009; Wollesen and Voelcker-Rehage, 2013). The related
studies revealed two main strategies. Partial task strategy involves training of each task while whole task strategy is about
simultaneous training of both components. The studies report that variable prioritizing techniques (focusing on motor or
cognitive tasks) might enhance learning (Yogev-Seligmann et.al., 2012). Perumal et al., (2017) in their study focusing on
balance, introduced task practices in two different ways - integrated and prioritized- and found that they are effective in
walking and balance for all groups. Also, a study conducted with adolescents reported that training programs involving
dual-tasking practices have positive effects on balance and cognitive performance. Cognitive load due to secondary tasks
improves learning and motor performance (Bustillo-Casero et al., 2020). The research carried out by Lucia et al. (2022)
examined the effects of cognitive-motor dual-task training of semi-elite basketball players on sports-specific athletic
performance and cognitive functions. The results of the study showed that dual-task training caused a 13% increase in
athletes’ performances and 25.8% and 5.4% increases in task accuracy and speed respectively when compared to standard
training. Moreover, dual-task training improved athletes’ attention and brain activities related to decision-making;
however, they did not affect effective processing. Therefore, the increase caused by dual-task training both on motor and
cognitive performance will positively affect the overall performances of badminton players. Just like in other types of
sports, badminton also requires players to complete both motor and cognitive tasks simultaneously. In other words, players
need to employ dual-tasking strategies during a match, and dual-tasking practices might positively affect performance.
Finally, coaches should introduce dual-tasking training methods as suggested by the research and proposed dual-tasking

training methods.
RECOMMENDATIONS

It is acknowledged that elite athletes are believed to be more successful in turning simple and complex skills into
automatic performance. High levels of automaticity in highly talented athletes allow them to effectively complete
synchronized activities (such as searching for options to make better decisions) and to perform effectively in primary
motor tasks. Also, increasing automaticity in primary motor tasks brings an advantage to team sports players by providing

a more functional and wider vision. Accordingly, one recommendation for coaches might be to use dual-task practice to
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increase the cognitive demands of practice sessions. When we consider the fact that increasing cognitive attempts are
associated with more skill learning and retention in motor skill literature, automatized learning might present a useful
method to facilitate more learning. Dual-task tests and, perhaps, its practice, seem to provide practical benefits to evaluate
and improve at least some team sports skills; however, some scientific evidence is still needed to verify these benefits by
conducting further research on the issue. Also, there is a growing need for research focusing on dual-task motor cognitive
performance with elite athletes from different types of sports. Finally, it might be suggested that the number of participants

might be higher or further studies might be conducted with less experienced athletes.
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Arastirmanin amaci ¢ift kariyer yetkinliginin belirlenmesinde hedef yonelimi ile
antrendr tarafindan olusturulan gidusel iklimin roliini basari hedefi yaklagimi ile
arastirmak ve bu vyetkinliklerin; cinsiyet ve spor deneyimine gore farklilasip
farklilasmadigini incelemektir. Bu baglamda arastirmaya, 194 kiz (Xyas =15.09+1.53)
ve 210 erkek (Xyas =15.46%1.44) olmak lizere 404 (Xyas =15.28+1.49) 6grenci-sporcu
gondlli olarak katilmistir. Katilimcilara “Kisisel Bilgi Formu”, “Sporcular igin Cift Kariyer
Yetkinligi Olcegi”, “Basari Algisi Envanteri” ve “Antrenér Kaynakli Destekleyici ve
Kisitlayic Gidiisel iklim Olgegi” uygulanmistir. Yapilan hiyerarsik regresyon analiz
sonuglari, gorev yoneliminin ve destekleyici glidisel iklim algisinin gift kariyer yetkinlik
algilarinin timand yordadigini gostermektedir (p<0.05). Ayrica, analiz sonuglari ile ego
yoneliminin, ¢ift kariyer yetkinliginin duygusal farkindalik (3=-0.16, p<0.01) ve sosyal
zeka ve uyum boyutlarinin (f=-0.13, p<0.05) negatif yordayicisi oldugu ortaya
konmustur. Ote yandan, antrenér tarafindan olusturulan kisitlayici gidiisel iklim
algisinin ¢ift kariyer yetkinliklerinin belirleyicisi olmadigi bulunmustur (p>0.05).
Bagimsiz 6rneklemlerde t test analizi sonuglarina gore cift kariyer yetkinliklerinden
sadece duygusal farkindalik (tz73)- 3.43; p<0.05) alt boyutunda cinsiyete gore
istatistiksel olarak anlamli fark vardir. Sporcularin gift kariyer yetkinlik puanlarinda spor
deneyimine gore de istatistiksel olarak anlamh fark bulunmamistir (p>0.05). Sonug
olarak, gorev yoneliminin ve antrenériin yarattigi destekleyici gudusel iklim algisinin
cift kariyer yetkinliklerini belirlemede rol oynadigl; sporcularin ¢ift kariyer
yetkinliklerinin cinsiyet degiskeni agisindan farkhlik gdsterdigi sdylenebilir.

Anahtar Kelimeler: Cift kariyer, Ogrenci-sporcu, Yetkinlik, Basari hedefi, Giidiisel iklim

| ABSTRACT

The aim of this study was to investigate the role of goal orientation and the
motivational climate created by the coach in the determination of dual career
competencies of athletes from Achievement Goal Approach perspective. The study
was also examining sex and sport experiences differences in dual career competencies.
A total of 404 (Mgge=15.28+1.49) student-athletes including 194 girls
(Mage=15.09£1.53), 210 boys (Mage=15.46+1.44) voluntarily participated in the study.
“Personal Information Form”, “Dual Career Competency Questionnaire”, “Perception
of Success Questionnaire”, “Empowering and Disempowering Motivational Climate
Questionnaires” were administered to participants. Hierarchical Regression Analysis
indicated that task orientation and empowering motivational climate created by the
coach predicted dual career competencies (p<0.05). In addition, ego orientation was
negative predictor of emotional awareness ($=-0.16, p<0.01) and social intelligence
and adaptation (B=-0.13, p<0.05) competencies. However, disempowering
motivational climate was not predictor of dual career competencies (p>0.05).
Independent t-test results revealed only significant sex differences in emotional
awareness competency (t(373-3.43; p<0.05). No significant sport experiences
differences were obtained in dual career competencies (p>0.05). It can be concluded
that task orientation and supportive motivational climate created by the coach have a
role in determining dual career competencies and dual career competency of the
athletes differ with regard to sex.

Keywords: Dual career, Student-athlete, Competency, Achievement goal theory,
Motivational climate

Yazar Notu: Bu arastirma, birinci yazarin "Adolesan Sporcularda Cift Kariyer Yetkinliginin Belirleyicileri ve Sonu¢lart” bagshkii

doktora tezinden iiretilmistir
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GIRiS

Giinlimiiz diinyasinda elit sporun yiiksek bir profesyonellik diizeyine ulagsmasi ile birlikte seckin diizeyde yarigmak,
benzersiz beceriler ve deneyimler kazandirirken; &grenci-sporcularin egitim, aile, is ve yasamdaki diger ilgi alanlar
olmak iizere birden fazla alanda (6rn.; fiziksel, sosyal ve finansal) yatirim yapmalarini gerektiren bir siire¢ haline
gelmistir. Bu baglamda 6zellikle 19 Aralik 2011 tarihinde kabul edilen Birlesmis Milletler Insan Haklar1 Egitimi ve
Ogretimi Bildirgesi ile birlikte, toplumdaki her bireyin ve her kesimin insan haklarini ve temel 6zgiirliiklerini gelistirmek
icin egitim-6gretim yoluyla ¢caba gosterilmesi zorunlulugu, 6zellikle spor yoluyla topluma hizmet etmis ve fayda saglamis
bireyler olarak sporculara yasam boyu 6grenme vizyonu ile yaklasilmasi gerekliligini ortaya koymustur (BM Insan
Haklar1 Egitimi ve Ogretimi Bildirgesi, 2011). Bu gereklilik dogrultusunda egzersiz ve spor psikolojisi alanyazininda,
sporcularin atletik kariyerlerinin yani sira egitim hayatlarini devam ettirmeyi, bdylece mesleki hayatta istihdam
edilebilirliklerini ve spordan emeklilik ile hayata uyumlarimi kolaylagtirmay1 amaglayan bir siireg olarak tanimlanan ¢ift
kariyer kavrami ele alinmaya baslanmistir. Cift kariyer sporculara hem aktif spor yasamlart sirasinda hem de spordan
emekli olduktan sonra; sosyal (sosyal destek sistemleri), saglik (daha dengeli yasam tarzi), gelisimsel (¢oklu kimliklerin
gelistirilmesi) ve mali (gelecekteki istihdam beklentilerinin artmasi) olmak {izere bir dizi avantaj saglamaktadir (Avrupa
Komisyonu, 2012; Reints, 2011; Stambulova, 2010). Bununla birlikte ¢ift kariyer ile ilgili aragtirma bulgulari, 6grenci-
sporcularin siklikla stres (Cosh ve Tully, 2015), asir1 yiiklenme ve erken spor veya okulu birakma (Aquilina, 2013), sosyal
rolleri yonetmek i¢in hem zaman hem de enerji harcamalarindan kaynakli yorgunluk ve rol ¢atigmast (De Brandt, 2017;

Lopez de Subijana ve dig., 2015) gibi olumsuz deneyimler yasadiklarini da ortaya koymaktadir.

Sporcularin ¢ift kariyere 6zgii bu ¢ok diizeyli talepleri karsilamalar: i¢in sahip olmalar1 gereken beceriler ise alan
yazinda ¢ift kariyer yetkinligi olarak ifade edilmektedir (De Brandt ve dig., 2018). Aragtirmalar ¢ift kariyere 6zgii
yetkinlikleri (a) ¢ift kariyer yonetimi (spor ve egitimin icerdigi gercksinimleri dengeleme ve bunlara bagl kalma
yetenegi); (b) kariyer planlama (gift kariyer i¢in planlama aligkanliklar1 ve bu siiregte olusabilecek beklenmedik durumlar
icin esneklik); (c) duygusal farkindalik (¢ift kariyerlerinin sikintilarini, gelisimsel baskilarim1 ve duygularini etkili bir
sekilde kontrol etme ve baga ¢ikma yetkinligi) ve (d) sosyal zeka ve uyum (kolaylastirici bir ¢ift kariyer ortami olusturmak
ya da korumak i¢in gerekli olan yetenekleri) olmak iizere dort temel boyutta ele almaktadir (De Brandt ve dig., 2017).
Aragtirmalar ayni zamanda optimal ¢ift kariyer dengesinin 6nemli belirleyicisi oldugu ifade edilen yetkinlikleri etkileyen;
bireysel (i¢) ve durumsal (dis) faktorler oldugunu ortaya koymaktadir (Alfermann ve Stambulova, 2007; Baron-Thiene
ve Alfermann, 2015; Stambulova, 2010). Cift kariyeri etkileyen bireysel faktorler sporcuya 6zgii olup, kariyer hedefleri,
kimlik ve roller, karakter, 6z yeterlik ve motivasyon gibi yapilarla iligkilendirilirken; durumsal faktorler sporcularin sosyal
gevresine 0zgii olup; aile, akran, antrendr, okul, kuliip, ulusal olimpiyat komiteleri ve federasyonlar tarafindan verilen

destekler ve sunulan firsatlar olarak nitelendirilmektedir (Avrupa Komisyonu, 2012; Lopez de Subijana ve dig., 2015).

Bu bilgiler ekseninde, egzersiz ve spor psikolojisi alan yaziminda ¢ift kariyer yetkinligini etkileyen bireysel ve
durumsal faktorleri ayni anda, basar1 hedefi kurami ile biitiinsel spor kariyeri modeline dayandirilarak ele alan
aragtirmalara rastlanilmamasi bu galismaya yon vermistir. Bu amagla basar1 hedefi yénelimi bu ¢alismanin bireysel;
giidiisel iklim ise bu ¢alismanin durumsal faktor degiskeni olarak belirlenmistir. Belirlenen bireysel faktorlerden hedef
yonelimi, bagart davraniginin bireysel belirleyicisi olan; is birligi, siki calisma, beceri gelisimi ile karakterize edilen gorev
yonelimi ve lstiin yetenegi kanitlama, maglup etme ile karakterize edilen ego yonelimi olmak iizere iki farkli basari
hedefini ifade etmektedir (Duda, 1992). Alan yazinda yer alan arastirmalar basar1 hedeflerinin, sporcularin bagari
ortamlarindaki kaygi diizeyleri, stres yonetimi, gérevden ¢ekilme ya da siki ¢aligma egilimleri ile motivasyon, is birligine

yatkinlik, zihinsel dayaniklilik ve goérevden alinan haz ve zorluklar karsisindaki yeterlik diizeyleri arasinda bir iliski
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oldugunu ortaya koymaktadir (Cumming ve dig., 2008; Jackson ve Roberts, 1992; Moran, 2004; Boardley ve Kavussanu,
2010; Jarvis, 2006; Morris ve Kavussanu, 2008; Toros, 2002). Bu arastirmalarin yan1 sira Basar:t Hedefi Kurami’na gore
hedef yoneliminin spor kariyerinin gelisimini etkiledigi; akademik ya da spor kariyerinin niteliginin de oénemli bir
belirleyicisi olduguna dair arastirma bulgular1 da mevcuttur (Adie ve dig., 2010; Le Bars ve dig., 2009). Bu bulgulardan
yola ¢ikarak, basarinin dgrenci-sporcular igin nasil degerlendirildiginin, ¢ift kariyerin zorlu taleplerine yanit vermede
onemli bir belirleyici olabilecegi disiiniilmiistir. Cift kariyer yetkinlikleri ile ilgili yapilan arastirmalar bireysel
faktorlerin yani sira 6grenci-sporcularin yakin ¢evresini olusturan mikro ¢evrenin (aile, akran, antrendr ve 6gretmenlere)
ve bu ¢evreden 6zellikle antrendrlerin giidiileme tarzlarinin da ¢ift kariyerin niteligini belirleyici bir etkiye sahip oldugunu
ortaya koymustur (Harwood ve Knight, 2015; Papaioannou ve dig., 2008; Poux ve Fry, 2015; Ronkainen ve dig., 2019).
Bu dogrultuda arastirmaya dahil edilen durumsal faktor antrenor tarafindan yaratilan, sporcularin beceri gelistirme ile
degerlendirme ortamlarini igeren ve sporcu tarafindan bunlarin nasil algilandigini ifade eden giidiisel iklimdir (Ames,
1992). Alanyazinda giidiisel iklim farkli sekillerde kavramsallagtirilmistir. En gilincel yaklasimla Duda (2013), basari
hedefi kurami (Nicholls, 1984) ve hiir irade kuramini (Deci ve Ryan, 2000) biitiinlestirerek ortaya koydugu
kavramsallagtirmasinda giidiisel iklimin ¢ok boyutlu ve destekleyici veya kisitlayici olabilecegini 6ne siirmektedir. Bu
yaklagima gore, antrendrden algilanan destekleyici bir giidiisel iklim, gorev yonelimli, 6zerk ve sosyal olarak desteklenen
ozellikler ile karakterize edilirken; kisitlayici bir iklim ise, ego iklimi ve kontrol yapilari ile agiklanmistir (Duda, 2013).
Bu baglamda alanyazindaki arastirmalar dikkate alindiginda, antrendrden algilanan destekleyici ya da kisitlayici
davranislarin ¢ift kariyerin niteligi ile iliskili bulundugu ¢aligmalara ragmen hem cift kariyer yetkinlikleri ile hem de
giidiisel iklimin hiyerarsik ve cok boyutlu yapisini ifade eden model cergevesinde ele alindigi calismalara
rastlanilmamistir. Bu bilgiler 1518inda antrenérden kaynaklanan destekleyici ve kisitlayici giidiisel iklimin; 6grenci-

sporcularin ¢ift kariyer yetkinlik algilar {izerindeki etkisinin dnemli oldugu diisiiniilmektedir.

Bu baglamda alanyazin incelendiginde siirdiiriilebilir bir ¢ift kariyer i¢in gerekli olan yetkinlikler ile basarinin sporcu
tarafindan nasil degerlendirildigin arasindaki iliskiyi inceleyen ¢alismaya rastlanilmamasi, ayrica antrenor tarafindan
yaratilan gidiisel iklim ve ¢ift kariyer yetkinlikleri ile ilgili sinirli aragtirma olmasi, var olan arastirmalarin ise giidiisel
iklimin hiyerarsik ve ¢cok boyutlu yapisim ifade eden Destekleyici ve Kisitlayici Giidiisel Iklim Modeli (Duda ve dig.,
2013) ekseninde ele alinmamis olmasi bu ¢aligmaya yon vermistir. Bu bilgiler 1s1§inda bu ¢alismanin amact adélesan
sporcularda ¢ift kariyer yetkinliginin belirlenmesinde, bireysel faktorlerden hedef yonelimi ile durumsal faktérlerden
antrenor tarafindan yaratilan giidiisel iklim algisinin roliiniin ortaya koymaktir. Bu c¢alisma, farkli basari hedefleri ile
antrenor tarafindan yaratilan farkl giidiisel iklimlerin 6grenci-sporcularin ¢ift kariyer yetkinliklerini belirlemedeki roliinii
arastirmanin diginda, ¢ift kariyerin kendine 6zgii zorluk ve taleplerini kargilamak i¢in sahip olunan yetkinliklerin; cinsiyet

ve spor deneyimi gibi demografik 6zelliklere gore farklilagip farklilagsmadigini arastirmay1 da amaglamaktadir.
YONTEM

Katihmcilar: Aragtirmanin  6rneklemi olasiliksiz  6rneklem yontemlerinden uygun Ornekleme yontemi ile
belirlenmistir. Calismaya 13-18 yas aras1 en az 2 yil spor deneyimine sahip, 194 kiz (Xyas =15.09+1.53) ve 210 erkek
(Xyas =15.46+1.44) olmak {izere 404 (Xyas =15.28+1.49) sporcu goniillii olarak katilmustir. Bes bireysel (yiizme,
cimnastik, tenis, karate, judo) ve bes takim sporu (voleybol, basketbol, futbol, sutopu, hentbol) olmak iizere, 10 farkli
branstan ulusal ve uluslararasi diizeyde miicadele eden sporcularin; spor deneyimi ortalamasi 7.04+1.86 yildir.
Katilimceilarin %44,1°1 milli sporcu olup; %13.4°1 ortadgretim diizeyinde; %80.1°1 lise diizeyinde; %6.5°1 iiniversite

diizeyinde egitim gormektedir.
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Veri Toplama Araglari:

Kisisel Bilgi Formu: Katilimcilarin yas, cinsiyet, egitim durumu, ne kadar siiredir bu spor ile ugrastiklari ve
haftalik antrenman sayilarini iceren sorulardan olusan kisisel bilgi formu kullanilmistir. Kisisel bilgi formu
aragtirmaci tarafindan olusturulmustur.

Sporcular i¢in Cift Kariyer Yetkinligi Olgegi: De Brandt ve digerleri (2018) tarafindan, sporcularin spor ve egitim
kariyerlerini basarili bir sekilde birlestirebilmesi igin gereken yetkinliklerini degerlendirmek amaciyla gelistirilen
“Sporcular i¢in Cift Kariyer Yetkinligi Olcegi” 29 maddeden olusan bir 6lgektir. Tiirk¢e uyarlama ¢aligmas1 Karadag ve
Asc1 (2021) tarafindan yapilan dlgegin, maddeleri ayni olan ve sporcularin gift kariyer yetkinligine sahip olma algilari ile
cift kariyer yetkinliklerinin onlar i¢in ne kadar 6nemli oldugunun 5°1i likert tipinde degerlendirildigi iki formu
bulunmaktadir. Olgek ¢ift kariyer yonetimi, kariyer planlama, duygusal farkindalik, sosyal zeka ve uyum olmak iizere 4
alt boyuttan olusmaktadir. Arastirma icin sporcularin ¢ift kariyer yetkinliklerine iliskin sahip olma algilarinin
degerlendirildigi form kullanilmistir. Bu arastirma kapsaminda olgegin alt boyutlarina ait Cronbach alfa i¢ tutarlik
katsayilari 0.84 (¢ift kariyer yonetimi) ile 0.89 (duygusal farkindalik) arasinda degismektedir.

Basar1 Algisi Envanteri-Cocuk Versiyonu: Roberts ve digerleri (1998) tarafindan gelistirilen 5°1i likert tipi olan
Olgek, 6’s1 gorev, 6’s1 ego yonelimi olmak tizere 12 madde ve iki alt boyuttan olusmaktadir. Bagar1 Algist Envanterinin
Cocuk Versiyonu’nun, Tiirk¢e gecerlik ve giivenirlik ¢aligmasi, Kazak Cetinkalp (2006) tarafindan yaslar1 11-15 yas
arasindaki sporcular iizerinde yapilmistir. Alanyazinda envanterin 12-18 yas drneklem grubu iizerinde kullanildig: ulusal
ve uluslararas: arastirmalar mevcuttur (Ak, 2020; Karag, 2017; Liukkonen ve Leskinen, 1999; Sage ve dig., 2006).
Envanter, bu arastirmalar temel alinarak ve aragtirmanin 6rneklemini olusturan 13-18 yas grubu iizerinde Dogrulayici

Faktor Analizi ile gegerligi sinanarak kullanilmistir. Bu baglamda arastirmamin 6rneklemi igin elde edilen uyum indeks

degerleri kabul edilebilir sinirlar igerisinde olup [lesd =1,47, p<0,01; CFI =0,94; IFI =0,91; NFI=0,92; SRMR = 0,04;
RMSEA =0,05]; 6l¢egin alt boyutlarina ait Cronbach alfa i¢ tutarlik kat sayilar1 ego yonelimi alt boyutu i¢in 0.76, gorev
yonelimi alt boyutu i¢in 0.82 olarak hesaplanmustir.

Antrenér Kaynakli Destekleyici ve Kisitlayict Giidiisel Tklim Olgegi: Appleton ve digerleri (2016) tarafindan
gelistirilen 6l¢ek, 17 destekleyici ve 17 kisitlayict iklim olmak iizere toplam 34 maddedir. 5°1i likert tipi degerlendirmeye
sahip dlcek; gorev iklimi, ego iklimi, 6zerklik destegi, sosyal destek ve kontrol olmak tizere 5 alt boyuttan olusmaktadir.
Destekleyici iklim; gorev iklimi, sosyal destek ve ozerklik destegi, kisitlayict iklim ise; ego iklimi ve kontrol alt
boyutlarindan olusmaktadir (Appleton ve dig., 2016). Olgegin takim sporlarinda Tiirkce gegerlik ve giivenirlik ¢alismast
Gozmen-Elmas ve digerleri (2018); bireysel sporlarda ise Karadag ve Asgt (2020) tarafindan test edilmistir. Antrenér
Kaynakli Destekleyici ve Kisitlayici Giidiisel iklim Olgegi’nin hem takim sporlar1 hem de bireysel sporlar versiyonu 17
destekleyici ve 16 kisitlayicr iklim olmak {izere 33 maddeden olugmaktadir (G6zden-Elmas ve dig., 2018; Karadag ve
Asc1, 2020). Bu arastirma igin Olgegin destekleyici ve kisitlayict giidiisel iklim olmak ftizere iki faktorli yapisi
kullanilmustir. Ayrica bu arastirma kapsaminda 6lgegin alt boyutlarina ait Cronbach alfa i¢ tutarlik katsayilart destekleyici
giidiisel iklim alt boyutu i¢in 0.89, kisitlayict giidiisel iklim alt boyutu igin 0.91 olarak bulunmustur.

Verilerin Toplanmasi: istanbul ilinde yer alan 6rneklem grubu icin bagli bulunduklar1 kuliiplerden izin alinarak
arastirmanmin verileri toplanmustir. Verilerin toplanmasinda 56 katilimciya anketler elden dagitilarak, kagit-kalem
teknigiyle; 348 katilimciya ise Google Formlar ile olusturulan ¢evrimigi anket aracilifiyla uygulanmistir. Veli onam
formu ¢evrimici ankete dahil edilmistir. Veriler bilgilendirme ve onam formlar1 araciligiyla goniilliiliik ilkesine uyularak
toplanmistir.  Calismanin yapilabilmesi igin Marmara Universitesi Saghk Bilimleri Enstitiisiinden Etik kurul onayi

(13.05.2019-130) alinmistir. Ayrica ¢aligma, Helsinki Deklarasyonu Prensipleri’ne uygun olarak gerceklestirilmistir.
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Verilerin Analizi: Verilerin analizinde betimsel istatistik, bagimsiz 6rneklerde t-test ve ¢oklu hiyerarsik regresyon
analizi kullanilmistir. Bagimsiz 6rneklerde t-test; sporcularin cinsiyet ve spor deneyimi gibi demografik degiskenlere gore
¢ift kariyer yetkinlikleri arasindaki farki test etmek igin; ¢oklu hiyerarsik regresyon analizi ise, ¢ift kariyer yetkinliginin
belirlenmesinde, hedef yonelimi ve antrenor tarafindan yaratilan giidiisel iklimin roliiniin olup olmadigin test etmek
amaci ile kullanilmustir.

Verilerin analizine gegilmeden dnce verilerin normal dagilip dagilmadigi; aritmetik ortalama, mod, medyan,
carpiklik ve basiklik katsayilari, ¢oklu ve varyans-kovaryans matrislerinin homojenlik varsayimlarin karsilanip
karsilanmadig1 gibi betimsel istatistikler iizerinden incelenmistir. Bu baglamda yapilan analizler sonucunda bagimli
degiskenlere ait carpiklik katsayist -0.52 ile -1.26 araliginda; basiklik katsayisi -0.37 ile 1.37 araliginda oldugu
goriilmiistiir. Ortalama degerler, mod ve medyan degerleri incelendiginde ise, calismada ele alinan tim bagimlh
degiskenler icin birbirine yakin oldugu ortaya konmustur.

Bagimli degiskenlerin dogrusal olup olmadigi sacilim grafikleri aracilif: ile incelenmis ve dogrusallik varsayiminin
karsilandig1 goriilmiistiir. Coklu baglantilik varsayimi i¢in ise Pearson Korelasyon katsayisi incelenmis ve degiskenler
arasindaki korelasyon katsayilarinin ¢oklu baglantililik gostergesi olan 0.80 seviyesinden diisik oldugu gozlenmistir
(Field, 2018). Yordayici degiskenler arasindaki Coklu Baglantilik igin ayrica regresyon analizi kapsaminda Varyans
Enflasyon Faktorii (VIF) ve Tolerans (TOL) degerleri de incelenmis ve degiskenlere ait TOL degeri 0.64-1.00 araliginda,
VIF degeri ise 1.00-1.55 araliginda tespit edilmistir. Ayrica arastirmadaki degiskenler arasindaki otokorelasyon
durumunu gosteren Durbin Watson istatistik degerleri 1.65-1.99 araliginda bulunmustur. Yapilan analizler sonucunda
temel regresyon analizi varsayimlarinin karsilandig: tespit edilmistir. Coklu hiyerarsik regresyon analizinde bagiml
degisken olan ¢ift kariyer yetkinligine ait her alt boyut, bagimsiz degisken olan cinsiyet ve spor deneyimi kontrol
degiskeni olarak modelin birinci adiminda; hedef yonelimi alt boyutlart modelin ikinci adiminda; antrendr tarafindan
yaratilan giidiisel iklim algis1 alt boyutlar ise lgiincli adimda modele dahil edilmistir. Cinsiyet ve spor deneyimi
degiskenleri kategorik degisken olduklari i¢in analizlere alinmadan dnce yapay (dummy) bir degisken olarak cinsiyet; 0
(kiz) ve 1 (erkek); spor deneyimi; 0 (2-6 yil), 1 (7 ve {izeri) olarak kodlanmustir. Spor deneyimi degiskeni

siiflandirilirken, verilerin frekans tablosundan elde edilen medyan degeri 6 yil olarak bulunmustur.
BULGULAR

Adolesan sporcularda cift kariyer yetkinliklerinin cinsiyet ve spor deneyimi degiskenlerine gore karsilastirilmasindan
elde edilen bagimsiz 6rneklemlerde t test analizi sonuglarma gore (Tablo 1); kiz ve erkek sporcularin; ¢ift kariyer
yonetimi, kariyer planlama ile sosyal zeka ve uyum alt boyutlari puanlarinda anlamli bir fark yok iken; duygusal
farkindalik (t(z73)= 3.43; p<0.05) alt boyut puanlarinda istatistiksel olarak anlamli bir fark bulunmustur. Erkek sporcularin
(X=4.12 £ 0.56) duygusal farkindalik alt boyutu puan ortalamalar1, kiz sporcularin (X=3.91 + 0.68) puan ortalamalarindan
yiiksek bulunmustur. Ote yandan elde edilen bulgular ile sporcularin ¢ift kariyer yonetimi, kariyer planlama, duygusal
farkindalik ile sosyal zekd ve uyum yetkinlik puanlarinda spor deneyimine gore anlamli bir fark olmadig1 da ortaya

konmustur (p> 0.05).
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Tablo 1

Adolesan Sporcularin Cift Kariyer Yetkinliklerinin Cinsiyete ve Spor Deneyimine Gére Karsilastirilmasi

Cinsiyet Spor Deneyimi

Sporcular icin Cift
Kariyer Yetkinligi Kiz Erkek t p 2-6 y1l 7 Yil ve iizeri  t p
Olgegi Alt Boyutlar n=194 n=210 n=204 n=200
Cift Kariyer Yonetimi 417+ 4.15+0.50 -0.28 0.78 417+ 4.14+0.56 052

0.56 0.49 0.60
Kariyer Planlama 395+ 4.00+0.62 0.80 0.42 398 + 398+0.62 0.11

0.62 0.62 0.90
Duygusal Farkindalik 391+ 412+0.56 3.44 0.00** 4.06+ 3.99 +0.62 1.10

0.68 0.63 0.26
Sosyal Zeka ve Uyum 422 + 419+0.54 -056 057 421+ 4.19+0.56  0.36

0.52 0.50 0.71

*p<0.05, **p<0.01

Tablo 2

Adolesan Sporcularin Hedef Yonelimlerinin ve Antrenérleri Tarafindan Yaratilan Giidiisel Iklimin Cift Kariyer Yonetimi
Alt boyutunu Yordamadaki Roliine Iliskin Hiyerarsik Regresyon Analizi Bulgular:

B Std. B t p R R?  Diizeltilmis F (df)
Hata R?

Model 1 4184 0.46

Cinsiyet -0.01  -0.29 0.78 0.03 0.00 -0.00 0.18 (2,403

Spor Deneyimi -0.03 -0.52 0.60

Model 2 2454 231

Cinsiyet 0.05 0.95 0.35

Spor Deneyimi -0.04 -0.91 037 037 0.13 0.12 15.30**
(4,403)

Gorev Yonelimi 0.40 7.48 0.00

Ego Yonelimi -0.08 -1.55 0.12

Model 3 1.718 .276

Cinsiyet 0.03 0.67 0.51

Spor Deneyimi -0.02 -0.41 0.68

Gorev Yonelimi 0.29 5.03 0.00 043 019 0.17 15.16**
(6,403)

Ego Yonelimi -0.07 -1.38 0.17

Destekleyici iklim 0.27 5.08 0.00

Kisitlayicr Tklim 0.07 1.31 0.19

*p<.05, **p<.01

Tablo 2’de sunulan ve adélesan sporcularin hedef yonelimi ve antrendr tarafindan yaratilan giidiisel iklim algisinin

sporcularin ¢ift kariyer yonetimi alt boyutunu yordamadaki roliinii incelemek amaciyla yapilan analiz sonuglari ile modele
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birinci adimda kontrol degiskeni olarak dahil edilen cinsiyet ve spor deneyiminin 6zgiin katkisinin model igerisinde
anlamli olmadig1 belirlenmistir (R=0.03; R?=0.00; Diizeltilmis R?=-0.00; F2,403-0.18, p>0.05). Modele ikinci adimda
dahil edilen hedef yoneliminin 6zgiin katkis1 model icerisinde anlamlidir ve ¢ift kariyer yonetiminin agiklanmasina katkisi
%12°dir (R=0.37; R?=0.13; Diizeltilmis R?=0.12; F(.403= 15.30, p<0.01). Modele iigiincii adimda dahil edilen antrendriin
yarattig1 iklim algisinin &zgiin katkis1 model icerisinde anlamlidir ve ¢ift kariyer yonetimi alt boyutunun agiklanmasina
katkis1 %5 dir. Cinsiyet, spor deneyimi, hedef yonelimi ile birlikte antrendr tarafindan yaratilan giidiisel iklim, ¢ift kariyer
yonetiminin % 17’sini agiklamaktadir (R=0.43; R?=0.19; Diizeltilmis R?=0.17; F(.403=15.16, p<0.01). Yapilan hiyerarsik
¢oklu regresyon analizi sonuglarinda, gorev yonelimi (=0.40, p<0.01) ve destekleyici giidisel iklim (f=0.27, p<0.01) alt
boyutlari ile ¢ift kariyer yonetimi alt boyutunun pozitif yonde iliskili oldugu ortaya konmustur.

Tablo 3

Adolesan Sporcularin Hedef Yonelimlerinin ve Antrendrleri Tarafindan Yaratilan Giidiisel Iklimin Kariyer Planlama Alt
boyutunu Yordamadaki Roliine Iliskin Hiyerarsik Regresyon Analizi Bulgular

B Std. B t p R R?  Diizeltilmis F (df)
Hata R?
Model 1 3.961 0.55
Cinsiyet 0.04 080 042 004 0.00 -0.00 0.33 (2,403
Spor Deneyimi -0.01 -011 091
Model 2 2.691 .284
Cinsiyet 0.08 152 0.13
Spor Deneyimi -0.02 -031 076 023 0.05 0.04 9.41%* (4,403)
Gorev Yonelimi 024 425 0.00
Ego Yonelimi -0.03  -49 0.63
Model 3 1.983 .346
Cinsiyet 006 120 0.23
Spor Deneyimi -0.01 -0.12 0.90
Gorev Yonelimi 016 262 001 029 0.08 0.07 5.85** (5 403)
Ego Yonelimi -0.03 -0.60 0.56
Destekleyici iklim 020 355 0.00
Kisitlayicr Tklim 0.10 175 081

*p<.05, **p<.01

Adodlesan sporcularin hedef yonelimleri ve antrendrler tarafindan yaratilan giidiisel iklim algisinin kariyer planlama
alt boyutunu belirlemedeki roliine iliskin elde edilen bulgular (Tablo 3), modele birinci adimda kontrol degiskeni olarak
dahil edilen cinsiyet ve spor deneyiminin 6zgiin katkisinin model igerisinde anlamli olmadigint ortaya koymustur
(R=0.04; R2=0.00; Diizeltilmis R2=0.00; F(2,403)=0.33, p>0.05). Modele ikinci adimda dahil edilen hedef yoneliminin
0zgiin katkis1 model igerisinde anlamlidir ve kariyer planlama alt boyutunun agiklanmasina katkis1 %4’tiir (R=0.23; R2
=0.05; Diizeltilmis R2=0.04; F(4,403)= 5.41, p<0.01). Modele {igiincii adimda dahil edilen antrendriin yarattigi iklim
algisinin 6zgiin katkis1t model igerisinde anlamlidir ve kariyer planlama alt boyutunun agiklanmasina katkist %3 tiir.
Cinsiyet, spor deneyimi, hedef yonelimi ile birlikte antrenér tarafindan yaratilan giidiisel iklim alt boyutlari, kariyer

planlamanin %7’sini agiklamaktadir (R=0.29; R? =0.08; Diizeltilmis R?=0.07; F(s403= 5.85, p<0.01). Yapilan hiyerarsik
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coklu regresyon analizi sonuclarina gore gorev yonelimi (=0.24, p<0.01) ve destekleyici giidiisel iklim (f=0.20, p<0.01)
alt boyutlar ile kariyer planlama alt boyutu arasinda pozitif yonde iliski oldugu belirlenmistir.

Tablo 4

Adolesan Sporcularin Hedef Yonelimlerinin ve Antrendrleri Tarafindan Yaranlan Giidiisel ITklimin Duygusal Farkindalik
Alt boyutunu Yordamadaki Roliine lligkin Hiyerarsik Regresyon Analizi Bulgulari

B Std. B t P R R? Diizeltilmis F (df)
Hata R?
Model 1 3.948 0.54
Cinsiyet 0.17 3.46 0.00 0.18 0.03 0.03 6.60™ (2,403
Spor Deneyimi -0.05 -1.09 0.28
Model 2 2408 276
Cinsiyet 0.22 4.63 0.00
Spor Deneyimi -0.07  -1.46 0.15 0.35 0.12 0.11 13.83** (4.403)
Gorev Yonelimi 0.34 6.39 0.00
Ego Yonelimi -0.16 -2.94 0.00
Model 3 1.648 .330
Cinsiyet 0.22 4.64 0.00
Spor Deneyimi -0.03  -0.68 0.50
Gorev Yonelimi 0.22 3.91 0.00 043 0.18 0.17 14.72%* (6,403
Ego Yonelimi -0.13  -2.39 0.02
Destekleyici Iklim 0.27 5.00 0.00
Kisitlayicr Tklim 0.01 -0.15 0.88

*p<.05, **p<.01

Adolesan sporcularin hedef yonelimleri ile antrendrleri tarafindan yaratilan giidiisel iklim algisinin duygusal
farkindalik alt boyutunu belirlemedeki roliine iligkin analiz sonuglar1 (Tablo 4), modele birinci adimda kontrol degiskeni
olarak dahil edilen cinsiyet ve spor deneyiminin 6zgiin katkisinin model icerisinde anlamli oldugunu ve duygusal
farkindalik alt boyutunun agiklanmasina katkismin %3 oldugunu ortaya koymustur (R=0.18; R?=0.03; Diizeltilmis
R?=0.03; F(403=6.60, p>0.01). Modele ikinci adimda dahil edilen hedef y&neliminin 6zgiin katkis1 model igerisinde
anlamlidir ve cinsiyet, spor deneyimi ile birlikte duygusal farkindalik alt boyutunun % 11’ini agiklamaktadir (R=0.35; R?
=0.12; Diizeltilmis R?=0.11; F403= 13.83, p<0.01). Modele iigiincii adimda dahil edilen antrendriin yarattig1 iklimin
0zgiin katkis1 model igerisinde anlamlidir ve duygusal farkindaligin agiklanmasina katkis1 %6°dir. Bu dort degisken ile
birlikte duygusal farkindalik alt boyutuna iligkin agiklanan toplam varyans %17°dir (R=0.43; R? =0.18; Diizeltilmis
R2=0.17; Fs03= 14.72, p<0.01). Yapilan hiyerarsik regresyon analizi sonucunda, duygusal farkindalik alt boyutunun
gorev yonelimi ($=0.34, p<0.01) ve destekleyici iklim (f=0.27, p<0.01) algis1 ile iliskisinin pozitif; ego yonelimi (B=-
0.16, p<0.01) ile ise negatif oldugu bulunmustur.

Sosyal zeka ve uyum alt boyutu ile ilgili yapilan regresyon analiz sonuglarina gére (Tablo 5), cinsiyet ve spor deneyimi
anlaml belirleyici degildir (R=0.03; R?=0.00; Diizeltilmis R?=-0.00; F(2,403=0.23, p>0.01). Hedef ydnelimlerinin ise,
sosyal zeka ve uyumun belirleyici oldugu ve sosyal zeka ve uyum alt boyutunun %12’sini agikladigr bulunmustur
(R=0.36; R?=0.13; Diizeltilmis R?=0.12; F(4,403=14.76, p<0.01). Ugiincii adimda modele dahil edilen antrendriin yarattig1

iklim algisinin ise anlamli belirleyici oldugu ve cinsiyet, spor deneyimi, hedef yonelimi ile birlikte sosyal zeka ve uyumun
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%]18’sini agikladigi bulgusuna ulagilmistir (R=0.44; R?=0.19; Diizeltilmis R?=0.18; Fs.403=15.91, p<0.01). Gorev
yonelimi (f=0.40, p<0.01) ve destekleyici giidiisel iklim ($=0.30, p<0.01) alt boyutlari ile sosyal zekd ve uyum alt boyutu
arasinda pozitif iligki bulunurken, ego yonelimi (p=-0.13, p<0.05) alt boyutunun sosyal zeka ve uyum alt boyutu ile

negatif iligkili oldugu belirlenmistir.

Tablo 5

Adolesan Sporcularin Hedef Yonelimlerinin ve Antrendrleri Tarafindan Yaranlan Giidiisel Iklimin Sosyal Zeka ve Uyum
Alt boyutunu Yordamadaki Roliine lliskin Hiyerarsik Regresyon Analizi Bulgular

B Std. B t p R R?  Diizeltilmis F (df)
Hata R?
Model 1 4.232 0.47
Cinsiyet -0.03 -056 057 0.03 0.00 -0.00 0.23 (2,403
Spor Deneyimi -0.02 -037 0.71
Model 2 2.569 233
Cinsiyet 0.03 0.66 0.51
Spor Deneyimi -0.04 -075 045 036 0.13 0.12 14.76%* (4.403)
Gorev Yonelimi 0.40 7.54 0.00
Ego Yonelimi -0.13  -236 0.02
Model 3 1.796 277
Cinsiyet 0.20 0.43 0.67
Spor Deneyimi -0.01 -0.10 0.92
Gorev Yonelimi 0.28 4.90 0.00 044 0.19 0.18 15.91%* 6 403)
Ego Yonelimi -0.11  -2.04 0.04
Destekleyici Iklim 0.30 5.54 0.00
Kisitlayicr Tklim 0.05 0.90 0.37

*p<.05, **p<.01

TARTISMA

Aragtirmanin amaci adolesan sporcularda ¢ift kariyer yetkinliklerinin, cinsiyet ve spor deneyimi gibi demografik
ozelliklere gore farklilasip farklilagsmadig ile hedef yonelimi ve antrendr tarafindan yaratilan giidiisel iklimin ¢ift kariyer

yetkinliklerini belirlemedeki roliinii aragtirmaktir.

Aragtirmanin birincil amaci kapsaminda, sporcularin ¢ift kariyer yetkinliklerinin cinsiyet ve spor deneyimi gibi
demografik 6zelliklere gore farklilagip farklilagmadigi incelenmis ve ¢ift kariyer yetkinliklerinin cinsiyet degiskenine
gore karsilastirilmasi sonucu elde edilen bulgular kiz ve erkek sporcularin ¢ift kariyer yonetimi, kariyer planlama, sosyal
zeka ve uyum yetkinlik algilar1 puanlarinda farklilik olmadigi; sporcularin duygusal farkindalik yetkinlik algilarina dair
puan ortalamalarinda ise farklilik oldugu bulunmustur. Bulgular, erkek sporcularin ¢ift kariyer siirecine 6zgii zorluk,
baski ile bu siiregte yagsanan duygular1 kontrol etme ve basa ¢ikma yetenegi olarak nitelendirilen duygusal farkindalik
yetkinlik puanlarinin; kiz sporcularin puan ortalamalarindan daha yiiksek oldugunu ortaya koymaktadir. Bu bulgu; c¢ift
kariyer sirasinda kiz sporcularin erkek akranlarina kiyasla; algiladiklar1 yiiksek stres seviyesi, daha diisiik 6zgiliven
(Heller, 2008; Tekavc ve dig., 2015), stres altindaki diisiik performans ile ¢ift kariyer siirecinin dogasinda bulunan baski

ve talepleri yonetmek i¢in daha az problem odakli basa ¢ikma stratejileri kullandiklaria (Mouratidis ve Michou, 2011)
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dair farkli arastirma bulgular ile desteklenebilir. Erkek sporcularin duygusal farkindalik puanlarinin kiz akranlarindan
yiiksek olmasi De Brandt ve digerlerinin (2017), Belcikali 6grenci-sporcular ile gergeklestirdikleri ve kadin sporcularin
duygusal farkindalik ile ilgili yeterlikleri gelistirmeye erkek sporculara gore daha fazla ihtiya¢ duydugunu ortaya
koyduklar1 arastirma bulgular1 ile benzesmektedir. Benzer sekilde Perez-Rivases ve digerleri (2020) Ispanyol kadin
ogrenci-sporcular lizerinde gerceklestirdikleri aragtirmalarinda duygusal farkindalik yetkinliginin en 6nemli fakat en az
sahip olunan yetkinlik oldugunu ortaya koymuslardir. Alanyazindaki farkl kiiltiirel ¢aligmalar incelendiginde, erkek
sporcular profesyonellesmeye tesvik edilirken; kadin sporcularin takdir edilmeleri i¢in birden fazla baglamda (spor,
meslek ve aile) yatirim yapmalari gerektigi belirtilmektedir (Ekengren ve dig., 2019). Buna bagl olarak erkek sporcularin
spor yetenekleri ile ilgili pozitif geribildirim alma firsatlarinin daha ¢ok oldugu disiiniildiigiinde; gii¢lii olma, zorluklarla
miicadele etme giidiilerinin de kiz sporculardan yiiksek ¢ikmasi olasidir. Bu ¢alismadan elde edilen bir diger bulgu kiz ve
erkek sporcularin ¢ift kariyer yonetimi, kariyer planlama, sosyal zeka ve uyum yetkinlik algilar1 puanlarinda anlamli bir
farklilik olmadigidir. Bagka bir ifadeyle arastirmaya katilan kiz ve erkek sporcularin; atletik ve akademik kariyer arasinda
denge kurma, planlama, kolaylastiric1 bir ¢ift kariyer ortami yaratma ve gerekli olan kigilerarasi destek arayisini yansitan
yetenekleri arasinda anlamli bir farklilik bulunamamustir. Bu bulgu alanyazinda bulunan arastirma sonuglari ile farklilik
gostermektedir. Ornegin; De Brandt ve digerleri (2017) kadin sporcularin ¢ift kariyer yonetimi, kariyer planlama ve sosyal
zeka ve uyum puanlarinin erkek katilimcilara gore daha yiiksek oldugunu ortaya koyarken; Tekavc ve digerleri (2015)
ise erkek sporcularin ¢ift kariyerlerini organize etmede kadin akranlarina gore daha basarisiz olduklart sonucuna
ulagsmislardir. Bu baglamda ¢alisma bulgularinin farklilagmasi, sporcularin hem akademik hem de sportif diizeyde cift
kariyer planlama, planlanan siirece bagli kalma ve sosyal destek arayisina dair yetkinlikleri cinsiyetten ziyade bireysel
farkliliklara dayaniyor olabilir. Ayrica cinsiyete gore fark bulunan arastirmalar ile mevcut ¢alismadaki bulgularin

¢elismesinin tilkelerin egitim ve spor sistemindeki farkliliklara dair oldugu diisiiniilmektedir.

Adolesan kiz ve erkek sporcularin gift kariyer yetkinliklerinin spor deneyimi degiskenine gore karsilastirilmasi sonucu
elde edilen bulgular incelendiginde ise spor deneyimine gore ¢ift kariyer yetkinliginde fark olmadigr bulunmustur.
Bulgular, ¢alismaya katilan 2-6 ve 7 ve daha fazla yil spor deneyimine sahip olan sporcularin algiladiklari ¢ift kariyer
yetkinliklerinin benzer oldugunu ortaya koymustur. Arastirmadan elde edilen bu bulgu farkli nedenlerle agiklanabilir.
Ornegin; aragtirmanmin drneklemini olusturan sporcularin %93.5’i (%13.4’ii ortadgretim diizeyinde; %80.1°i lise
diizeyinde) lilkemizde zorunlu egitim kapsamindadir. Bu baglamda hem spor hem de akademik kariyerlerinde altyapidan
elit diizeye kadar benzer gegisleri deneyimlemislerdir. Bu durumun, spor deneyimi yiiksek olsun veya olmasin sporcular
icin ¢ift kariyerin getirdigi zorluklara karsi sahip olduklari yetkinliklerin benzer diizeyde olmasina neden oldugu
diigiiniilebilir. Ayrica aragtirmamizda ortaya konulan bulgu, sporcularin ¢ift kariyerlerini dengelemek igin gerekli olan
yetkinliklerin spor deneyiminden etkilenmedigini de gostermektedir. Bagka bir deyisle ¢ift kariyer yetkinliklerinin spor

deneyiminden bagimsiz olarak gelistigi ifade edilebilir.

Calismanin ikincil amact, ¢ift kariyer yetkinliginin belirlenmesinde bireysel faktdrlerden hedef yonelimi ile durumsal
faktorlerden antrendr tarafindan yaratilan giidiisel iklim algisinin roliiniin arastirilmasidir. Bu baglamda elde edilen
bulgular gérev yoneliminin ¢ift kariyer yetkinlik algilarinin tiimi ile (¢ift kariyer yonetimi, duygusal farkindalik, kariyer
planlama ile sosyal zekd ve uyum) pozitif iliskili oldugunu ortaya koyarken; ego yoneliminin ¢ift kariyer yetkinliginin
duygusal farkindalik ve sosyal zeka ve uyum boyutlari ile negatif iligkili oldugunu gostermektedir. Bu bulgulara ek olarak
ego yoneliminin ¢ift kariyer yonetimi ve kariyer planlama yetkinliklerinin belirlenmesinde bir etkisinin olmadig1 da ortaya

konmustur.
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Basar1 hedefi yonelimleri ile ilgili elde edilen bulgular, sporcularin bir beceriyi gelistirme, 6grenme ya da bir beceriye
yonelik ustalik yetenegi gosterme egilimlerinin yiiksek olmasinin, algilanan cift kariyer yetkinliklerini pozitif yonde
yordadigin1 gostermektedir. Diger bir deyisle, gorev yonelimine sahip sporcular ¢ift kariyerin getirdigi zorluklarla basa
ctkmada kendilerini yeterli algilamaktadirlar. Alanyazin tarandiginda hedef yonelimleri ile ¢ift kariyer yetkinliklerinin
birlikte ele alindig1 arastirmalara rastlanilmamaktadir. Ancak g¢ift kariyer yetkinligi ile kavramsal agidan benzerlik tasiyan
ve kariyer gegislerinin neden oldugu karmasik sorunlari ¢6zmek i¢in bireyin kullanabilecegi kapasite olarak tanimlanan
kariyer uyum yetenekleri ile hedef yoneliminin iligkisinin ele alindig1 arasgtirmalar mevcuttur (Savickas ve Porfeli, 2012).
Bu arastirmalarda gorev yonelimi ile kariyer uyum yetenekleri arasinda anlaml ve pozitif yonde bir iliskinin varligi ortaya
konmustur. Arastirma sonugclari gérev yonelimli bireylerin; yeterlikleri sekillendirilebilir ve harcanan ¢abaya bagli olarak
algilamalarmin yani sira zorlu kariyer taleplerini engelden ziyade bir kariyer saglayicisi olarak gormeleri ile
iliskilendirilmistir (Garcia ve dig., 2012; Tolentino ve dig., 2013). Gorev yoneliminin ¢ift kariyer yetkinliklerinin
tamamint belirledigine dair bulgu, ayrica gorev yonelimli sporcularin, zorlu gérevler karsisinda 1srar etme ve daha olumlu
duygular gosterme gibi adaptif basar1 davraniglart sergileme, dahil olduklar alanlarda yiiksek motivasyon diizeyine sahip
olma, katildiklar1 aktivitelerden zevk aldiklar1 i¢in karsilastiklari problemlerle miicadele konusunda basarili olma ve siki
¢aligma egilimlerinin yiiksek olmasi gibi 6zelliklerini ortaya koyan ¢alisma bulgulari ile de desteklenebilir (Cumming ve
dig., 2008; Moran, 2004). Bu 6zellikleri ile gérev yonelimli sporcularin ¢ift kariyer talepleri zor olsa da ¢ift kariyere bagl
kalma, yilmama, baga ¢ikma ve uyum gosterme gibi dzellikleri igeren yetkinliklere iligkin daha olumlu degerlendirmelere
sahip olduklari diisiiniilebilir. Spor kariyeri disinda gorev yonelimli sporcularin, akademik dgrenme stratejilerinden daha
fazla yararlanmalar1 ve ego yonelimli akranlarindan daha yiiksek egitim hedefleri oldugunu ortaya koyan arastirmalar da
mevcuttur (Ryska ve Vestal, 2004; Van Dierendonck ve Gaast, 2013). Buradan hareketle ¢ift kariyere dair basar
ortamlaria gérev yonelimi ile yaklasan sporcularin, bu siirece dair dogal uygun strateji ve davraniglar gosterdikleri ifade
edilebilir. Diger taraftan gorev yonelimli sporcularin ustalik stratejilerini benimsedikleri ve istenilen basari igin kendine
referansl kriterler lizerine odaklandiklar1 ve ayni zamanda yeterlik algilarinin kisisel gelisimleri tizerine kuruldugu
bilinmektedir (Toros ve dig., 2010). Bu baglamda aragtirmamizda elde edilen gorev yoneliminin, ¢ift kariyer
yetkinliklerini belirledigine dair bulgu, alanyazinda yer alan ve hedef yonelimleri ile sporcularin algilanan yeterlikleri
arasindaki pozitif iliskiyi ortaya koyan ¢aligmalar ile de desteklenebilir (Fraser-Thomas ve dig., 2005; Jackson ve Roberts,
1992). Elde edilen bulgu gorev yoneliminin, hedeflenen seviyeye ulagsmak i¢in bireyin kendi yetkinliklerine olan inanglar1
olarak ifade edilen 6z yeterlik (Bandura, 2006) ile pozitif iligkili oldugu goriisler ile de desteklenebilir (Cumming ve dig.,
2004). Ciinkii 6z-yeterlik inancinin gorev se¢imi, ¢aba, zorlu hedefleri takip etme ve devamlilik, karar verme, hedef
belirleme, hedeflere yonelik motivasyon ve performans gibi olumlu kariyer gelistirmeye dair davranigsal ¢iktilarla iligkili
olmast ile ¢ift kariyeri planlama ve bagl kalma, zorluklar karsisinda giiclii olma gibi 6zellikleri olan ¢ift kariyer

yetkinliklerini belirlemede dnemli bir yap1 oldugu diisiiniilebilir.

Aragtirmada ulagilan bir diger sonug ise bagkalarindan iistiin olmayi ifade eden ego yoneliminin ¢ift kariyer yetkinlik
algilarindan duygusal farkindalik ile sosyal zeka ve uyumun negatif belirleyicisi olmasidir. Bu sonug sporcularin az ¢aba
ile kazanilan bagariya inanma, iistiin yetenegi kanitlama ve sosyal karsilastirma egilimleri arttik¢a; duygusal farkindalik
ve sosyal zeka ve uyum yetkinliklerinin azaldigin1 gostermektedir. Bu anlamda ego yoneliminin, sporcularin duygusal
farkindalik yetkinliklerine dair yeterlik algilarinin engelleyicisi oldugu diisiiniilmektedir. Ote yandan algilanan duygusal
farkindalik yetkinliginde; sporcularin ¢ift kariyerlerini iglevsel bir sekilde yonetmek i¢in yiiksek rekabet ve akademik
beklentiler ile basa ¢ikmada kendine inanma, dayaniklilik ve stres yonetimi gibi yapilarin 6nemi vurgulanmaktadir

(Brown ve dig., 2015; De Brandt ve dig., 2018; MacNamara ve Collins, 2010). Bu agidan bakildiginda ego yonelimli
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stratejiler benimseyen sporcularin; ¢ift kariyerden kaynakli zorluklari, baskilar1 ve duygular etkin bir sekilde kontrol
etme yetkinligi olarak ac¢iklanan duygusal farkindalik yetkinliginin negatif belirleyicisi olmasi, ego yonelimli bireylerin
iistlinliik gosterme ve yenme gibi durumlara odaklandiklarindan, zorluklar karsisinda kendilerini yetersiz hissetme veya
gorevden cekilme egiliminde olmalar1 ve bagar1 ortamlarinda kayg1 diizeylerinin daha yiiksek; stres yonetiminin, zihinsel
dayanikliliklarinin ve aldiklari hazzin daha diisiik olmas: ile agiklanabilir (Boardley ve Kavussanu, 2010; Jarvis, 2006;
Morris ve Kavussanu, 2008; Toros, 2002). Arastirmada ayrica ego yoneliminin, kolaylastirict bir ¢ift kariyer ortami
yaratmak i¢in gerekli olan kisileraras: yetkinlik olarak agiklanan sosyal zeka ve uyumun negatif belirleyicisi olduguna
dair elde edilen bulgu sporcularin ego yonelimleri arttikga; ¢ift kariyer siirecinde baskalariyla iyi iliski kurma ve bu iliskiyi
stirdiirme, igbirligi yapma ve ¢atigmalar1 yonetme, destek alma ve bagkalarina destek olma gibi temel becerilerle saglikli
iligkiler gelistirebilmelerine dair algiladiklar1 yeteneklerinin azaldigi seklinde ifade edilebilir. Bu sonug ego yonelimli
bireylerin; is birligine yatkinliklarinin olmamasi (Jarvis, 2006; Roberts ve dig., 1998), ¢evrelerindeki bireyleri kendi
yetenekleri i¢in bir standart olarak kullanma ve onlar1 yenilgiye ugratma egilimde olmalar1 (Duda ve Nicholls, 1992),
kendilerinde varhigina inandiklar1 istiin becerileri degersizlestirecegi diisiincesiyle herhangi bir kisinin destegini
istememeleri gibi 6zellikleri ile agiklanabilir (Harwood ve dig., 2003). Ote yandan arastirmada ego ydneliminin, cift
kariyer yonetimi ile kariyer planlama yetkinlikleri {izerinde etkisi bulunmamistir. Alanyazin incelendiginde g¢ift kariyer
yonetimi yetkinliginin iyi gelismis 6z disiplin, zaman yonetimi, planlama ve dnceliklendirme becerilerini vurgularken;
kariyer planlama yetkinliginin ise iyi bir emeklilik planlamasi, ¢oklu kisisel kimlik gelistirme ve 6zerklik gibi becerileri
nitelendirdigi bilinmektedir (De Brandt ve dig., 2017). Bu anlamda cift kariyer ydnetimi ve kariyer planlama
yetkinliklerinin, bireysel gelisim davraniglarini igeren yetkinlikler olmalari ile ego yonelimli bireylerin herhangi bir
becerinin gelistirilmesine yonelik amaglarinin olmamasi elde edilen bu bulguyu agiklar niteliktedir (Lochbaum ve dig.,
2017).

Calisma kapsaminda ayrica destekleyici antrendr ikliminin tiim ¢ift kariyer yetkinliklerinin belirleyicisi oldugu ve bu
baglamda cift kariyer siirecinin niteliginin yordanmasinda gerekli olan yetkinliklerin belirlenmesinde antrendriin yarattig1
destekleyici giidiisel iklimin dengeli bir ¢ift kariyer elde etmenin anahtari oldugu ortaya konmustur. Alanyazinda
destekleyici giidiisel iklimin, ¢ift kariyer yetkinliklerinin belirleyicisi olduguna dair bir aragtirmaya rastlanilmamakla
birlikte; antrendrler tarafindan yaratilan destekleyici ortamlarin sporcularin 6zerklik ihtiyacini desteklerken ayni zamanda
ustaliga yonlendiren spor ortamlarinin belirlenmesi ile pozitif iligkili olan ¢aligma bulgulart mevcuttur. Arastirmalar,
antrendr tarafindan sosyal olarak desteklenen ve ustalik ikliminin yaratildigi 6zerk spor ortamlarin; algilanan yetenek
(Reinboth ve dig., 2004), 6z-yonetim (Standage ve dig., 2003), disiplinli tutum sergileme (Li ve dig., 2007), zor gorevler
secme ve zorluklar kargisinda yilmama (Todorovich ve Curtner-Smith, 2002) gibi ¢ift kariyer yetkinlikleri ile iliskili
olabilecek yapilari belirledigini ortaya koymustur. Ayrica 6zerklik destekleyici antrendrliik ortamlarinin, sporcularin
diger psikolojik ihtiyaglarinin tatmin edilmesini olumlu yonde etkileme ve sporcuyu hem saha hem de saha disinda
onemseme, sporculara inisiyatif kullanma imkan: verme ve gorev odakli bir spor ortami yaratma (Amorose ve Horn,
2001; Mageau ve Vallerand, 2003) gibi 6zelliklerinin olmasinin ¢ift kariyer yetkinlerini belirlemede rol aldig1 ifade
edilebilir. Ote yandan elde edilen bu bulgu, sporcularin yetenek ve yeterlik inanglar1 hakkinda aldig1 olumlu ya da olumsuz
geri bildirimlerin yeterlik inancinin gliglenmesine ve zayiflamasina yol agtigini ortaya koyan arastirma bulgular ile de
desteklemektedir (Carpentier ve Mageau, 2013). Baska bir ifadeyle antrenorlerin sporcularin ¢ift kariyere dair ¢abalarinin
onemini vurguladigi, beceri gelisimi ve is birligini destekledigi, ¢6ziim odakli oldugu ve ustaliga deger verdigini ifade
ettigi destekleyici geri bildirimlerin; sporcularin yeterlik algisini arttirdig1 ortaya konmustur. Arastirma bulgulari ayrica

ego iceren, kontrol edilen ve sosyal olarak desteklenmeyen gibi 6zelliklerle karakterize edilen kisitlayici antrendr iklimi
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ile ¢ift kariyer yetkinlikleri arasinda iliski olmadigin1 da gostermektedir. Alanyazin incelendiginde Saarinen ve digerleri
(2020) niteliksel yontemler ile gerceklestirdikleri arastirmalarinda, sporcularin ¢ift kariyere dair genellikle kisitlayici
antrenor iklimi yasadiklarini ve antrendrlerin daha ¢ok spor hayatinin gelisimine odaklandiklarini, egitim hayatlarina dair
ilgi gostermediklerini ifade ederek; antrenor tarafindan olusturulan kisitlayici giidiisel iklimin spor kariyeri i¢in negatif
bir belirleyiciyken, ¢ift kariyer siirecine dair rol oynamadigini ortaya koymuslardir. Bu aragtirma bulgusu aslinda
sporcularin antrendriin sadece spor ortamini énemsemesinin, sporcularin sahip oldugu yetkinliklere dair 6zgiiven ve
inanglarin1 engelledigini ya da ¢ift kariyere yonelik yetkinlikleri olsa bile bunlar1 ortaya koymaktan g¢ekindiklerini
diistindiirmektedir. Bu durum ayrica bireyin, diisinme ya da davranmada kisitlandigi bir ortamin, temel psikolojik
ihtiyaglarindan olan 6zerklik, yeterlik ve iligkili olma inang¢larinin kargilanmadiginin pozitif belirleyicisi oldugu aragtirma
bulgulari ile agiklanabilir (Milton ve dig., 2018). Yani; sporcular ¢ift kariyerlerine dair secimlerde 6zgiir ve bagimsiz
olmama (6zerklik); zorluklar karsisinda yetersiz hissetme (yeterlik) ve bu siirecte sosyal olarak desteklenmeme (iliskili
olma) gibi duygular1 yasadiklarinda; bu durum 6grenci-sporcularin kontrollii giidiilenmelerine neden olarak ¢ift kariyer

yetkinlikleri olsa bile, onlar1 ortaya koyma gereksinimi hissetmemeleri ile sonug¢lanabilir.

Yapilan analizler sonucunda elde edilen bulgular basarinin sporcu tarafindan nasil degerlendirildiginin ve antrendr
tarafindan olusturulan giidiisel iklimin ¢ift kariyer yetkinliklerinin anlamli belirleyicileri oldugunu ortaya koymustur.
Bununla birlikte agiklanan varyanslara dair yiizdelikler ele alindiginda, antrendr tarafindan yaratilan giidiisel iklimin ¢ift
kariyer yetkinliklerine dair varyansi kismen agikladig1 ortaya konmustur. Varyansin geriye kalan kismi antrendr disindaki,
sosyal ajanlardan deneyimlenen destek ile agiklanabilir. Bu baglamda arastirmamizin yas grubu dikkate alindiginda
ailenin en 6nemli ¢ift kariyer destek saglayicist oldugu bilinmektedir (Henriksen, ve Mortensen, 2014; Knight ve dig.,
2018). Benzer sekilde akran desteginin de cift kariyer yetkililikleri {izerindeki etkisini ortaya koyan arastirmalar da
mevcuttur (Lopez-Flores ve dig., 2021; Li ve Sum, 2017). Arastirmamizda ayrica hedef yonelimlerinin, 6grenci-
sporcularin, ¢ift kariyer yetkinliklerine dair en biiyiik varyansi agikladig1 ortaya konmustur. Bu bulgu ile birlikte geriye
kalan varyansin grenci-sporcularin basar1 ya da basarisizligi nasil degerlendirdiginin yani sira ¢ift kariyere dair 6z-
yeterlikleri, zihinsel dayanikliliklari, spora bagliliklari, algilanan yeterlikleri ve iilke politikalar1 ile iliskili olabilecegi
diistiniilmektedir. Varyanslara dair yiizdelikler yorumlanirken ayn1 zamanda ¢ift kariyeri etkileyen ve 6grenci-sporcularin

yasamlarinin diger alanlarinda meydana gelen es zamanli gegislerin dikkate alinmasi gerektigi diistiniilmektedir.
SONUC VE ONERILER

Aragtirma sonucunda addlesan sporcularin ¢ift kariyer yonetimi, kariyer planlama, sosyal zeka ve uyum yetkinlik
algilar1 puanlarinda cinsiyet degiskenine gore anlaml bir farklilik gbzlenmezken; erkek sporcularin duygusal farkindalik
yetkinlik algilar1 puanlari, kiz sporcularmn puan ortalamalarindan yiiksek bulunmustur. Ote yandan arastirma ile
sporcularin ¢ift kariyer yetkinlik algilarinin, spor deneyimi degiskenine gore farklilagsmadigi da ortaya konmustur. Elde
edilen sonuglar ile ayrica gorev yonelimli sporcularin ¢ift kariyeri 6n planda tuttuklari, bu dogrultuda gereklilikleri
eksiksiz yerine getirme ve siki ¢alismanin bu yetkinliklerinin gelisiminin odaginda oldugunu diigiindiikleri olasilig1 da
ortaya konulurken; daha az ¢aba ile basar1 elde etme davranisina egilimli olan ego yonelimli sporcularin, ¢ift kariyer
stirecinin zorlu taleplerini yanitlamalarina yardimci olabilecek ¢ift kariyer yonetimi ile kariyer planlama yetkinliklerini
belirlemedigi; duygusal farkindalik ile sosyal zeka ve uyum yetkinliklerini ise negatif yonde belirledigi ortaya konmustur.
Bunlarin yani sira antrendr tarafindan olusturulan ve 6grenci-sporcularin beceri gelisimi ile ortaya koyduklar1 cabanin

onemli oldugu, yasam boyu 6grenmeyi destekleyen, direngli olmay1 ve kararliligin 6n planda oldugu destekleyici giidiisel
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iklim ortamlarinin ¢ift kariyer yetkinliklerini belirlerken; antrendr tarafindan kontrol edilen ve ego iceren kisitlayici

giidiisel iklimin ise bu yetkinlikler {izerinde herhangi bir anlamli etkisi olmadig1 da belirlenmistir.

Aragtirma Ogrenci-sporcularin ¢ift kariyer siireglerinin biitiinsel bir perspektif ile durumsal ve bireysel olarak
degerlendirilmesinin alanyazina kazandirilmasi agisindan 6neme sahip olmasiyla birlikte, bazi sinirliliklar icermektedir.
Bunlardan biri arastirmanin 6rneklem grubunun en az 2 yillik spor deneyimine sahip, geng sporculardan olugmasidir.
Gelecek cgaligsmalarda drneklem grubuna spor deneyimi daha ¢ok olan, yetigkin sporcular dahil edilebilir. Arastirmada
ayrica cinsiyet ve spor deneyimi degiskenlerine yer verilmis olup; yapilacak ¢alismalarda yas, spor branst, spor tiirii, spor
kariyeri basamag1 ve egitim diizeyi gibi farkliliklar agisindan bulgular ortaya konulabilir. Bunlarin yani sira ileride
yapilacak arastirmalarda, ¢ift kariyer kavramu; iliskili olabilecegi diisiiniilen zihinsel dayaniklilik, 6z yeterlik, algilanan
liderlik 6zellikleri, antrendr sporcu iligkisi, algilanan stres, mitkemmeliyetcilik ve kisilik 6zellikleri gibi farkli psikolojik
yapilar ile ele alinabilir. Calismada dgrenci-sporcularin ¢ift kariyer yetkinliklerinin gelisimi ve spor sonrasi hayatlar ile
ilgili stratejik se¢imler yapabilmeleri agisindan uygulamaya yonelik bazi 6neriler de bulunmaktadir. Bunlardan ilki ¢ift
kariyere uyum saglama boyutunda, antrenér, aile ve 6gretmenlerden destek alarak sporcularin giiglii ya da zayif ¢ift
kariyer yetkinliklerinin belirlenerek, uygun psikolojik danigma ve rehberlik programlarina alinmalari saglanabilir. Bir
diger Oneri ise sporcularin her simif ve sportif diizeyde farkli talep ve beklentilerinin olabilecegi diisiiniilerek, 6grenci-

sporcularin ¢ift kariyer gelisimlerine ve ihtiyaglarina duyarli egitim igeriklerinin gelistirilmesidir.
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