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This study examined the mediating role of sport anxiety, task, and ego orientation in the
relationship between cognitive flexibility and sport burnout. The study participants
consisted of 397 sport high school students, 155 female (39%) and 242 male (61%). The ages
of the students participating in the study ranged from 13 to 19 (x=16.26, SD=1.218).
Cognitive Flexibility Inventory, Task and Ego Orientation in Sport Questionnaire, Sports
Anxiety Scale, and Sports Burnout Inventory were used to collect data for the study.
According to the findings of this study, sport anxiety and ego and task orientation factors
mediate the relationship between cognitive flexibility and sport burnout. Sport high school
students with high cognitive flexibility effectively cope with the anxious situations they
encounter in sport. These students with reduced sport anxiety and increased ego and task
orientation tend to experience reduced sport burnout due to perceiving stimuli in their
environment as less disturbing. To protect students from sport burnout, the school
curriculum and preventive strategies should be designed to reduce sport anxiety and ego
orientation and increase task orientation. Extending cognitive flexibility and task orientation
learning outcomes in high school sport programs can help protect students from burnout
and improve their functionality in sport. Considering the effect of team sport enhancing task
orientation, including more team sport in addition to individual sport in sport high schools
will be effective in preventing sport burnout.

Keywords: Sport burnout, Sport anxiety, Task and ego orientation in sport, Cognitive
flexibility

Bu ¢alisma bilissel esneklik ve spor tiikenmisligi arasindaki iliskide spor kaygisi, goérev ve ego
yoneliminin aracilik rolinii incelemistir. Aragtirmanin katihmcilari 155 kiz (39%) ve 242 erkek
(61%) olmak Uzere toplam 397 spor lisesi 6grencisinden olusmaktadir. Arastirmaya katilan
Ogrencilerin yaslari 13 ila 19 arasinda degismektedir (x=16.26, SD=1.218). Calisma igin
verilerin toplanmasinda Bilissel Esneklik Envanteri, Sporda Gérev ve Ego Yénelimi Olgegi,
Spor Kaygisi Olgegi ve Spor Tiikenmisligi Olcegi kullaniimistir. Bu gcalismanin bulgularina gére
spor kaygisi ile ego ve gorev yonelimi faktorlerinin bilissel esneklik ve spor tikenmisligi
arasindaki iliskiye aracilik ettigi saptanmistir. Yiksek bilissel esneklige sahip spor lisesi
Ogrencileri sporda karsilastiklari kaygil durumlarla etkili bir sekilde bas etmektedirler. Spor
kaygisi azalan, ego ve gorev yonelimi artan spor lisesi 6grencileri igin cevrelerindeki
uyaricilarin daha az rahatsizlik verici olarak algilanmasi sayesinde spor tiikenmislikleri
azalma egilimindedir. Spor lisesi 6grencilerinin spor tiikenmisliginden korunmasi adina okul
mifredatinin ve Onleyici stratejilerin spor kaygisi ile ego yonelimini azaltma ve gorev
yonelimini artirmaya yonelik dizayn edilmesi 6nemli gorilmektedir. Bilissel esneklik ve
gorev yonelimini hedef alan kazanimlarin spor lisesi programlarinda yayginlastiriimasi
Ogrencilerin tikenmislikten korunarak sporda islevselliklerinin artmasina yardimci olabilir.
Takim sporlarinin gérev yonelimini artirici etkisi gz 6nine alindiginda spor liselerinde
bireysel sporlarin yaninda takim sporlarinin da yayginlastirilmasinin spor tikenmisliginin
onine gegilmesinde etkili olacagi dustindlebilir.

Anahtar Kelimeler: Spor tiikenmisligi, Spor kaygisi, Sporda gérev ve ego yonelimi, Bilissel
esneklik
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INTRODUCTION

There is growing research on the relationship between sport burnout and the sport outcomes, like the sense of
accomplishment and sport participation of those seeking sport specialization (Lin et al., 2022). High school athletes are
one of these groups seeking sport specialization (Karatas and Karatag, 2022; Macovei and Mihailescu, 2021; Miles et al.,
2024; Yazic1 and Somoglu, 2023). Burnout in support is a serious issue for young starters and can even be the reason for
quitting sport (Yang et al., 2023). Burned-out high school athletes have numerous needs, such as positive thinking training
(Tabrizi et al., 2021) and mindfulness interventions (Golestaneh, 2017) to cope with burnout in sport. More importantly,
because sport specialization causing competition has been found to be related to sport burnout, sport high school students

are more likely to experience more burnout in sport than other high school students (Giusti et al., 2020).

Previous studies have demonstrated a correlation between elevated levels of burnout in support and various
factors, including perfectionism (Valdez and Juan, 2020), elevated stress levels (Ayyildiz, 2022), inadequate mental
fortitude (Sajedi and Kirkbir, 2020), inefficient coping strategies (Jafari, 2018), and obsessive passion (Martinez-
Alvarado et al., 2021). This correlation suggests that individuals experiencing high levels of burnout in support may also

exhibit reduced personal fulfillment symptoms (Martinez-Alvarado et al., 2016).

As indicated in the extant literature, the factors that have been identified as contributing to the phenomenon
under study include thoughts about finalizing sport (Schorb et al., 2023), inadequate personal resources (Verardi et al.,
2015), interpersonal conflicts (Derelioglu and Sabah, 2023), anxiety (Dogan, 2019; Liu et al., 2022; Pan et al., 2024), and
high ego and low task orientations (Harris and Smith, 2009). Most importantly, the literature has a consensus on the
relationship between cognitive flexibility and sport burnout (Gholami et al., 2022; Levillain et al., 2024; Tei and Fujino,
2024). Nonetheless, there is a need to explore the underlying mechanisms between this association because there is a

dearth of research regarding the mediators between these variables (Gholami et al., 2022).

Cognitive flexibility is defined as an individual's capacity to consider a situation in multiple ways by applying
mental switching according to current circumstances (Humenik et al., 2020). Cognitive flexibility helps individuals
quickly adapt to new situations and maintain optimal functioning within society (Highgate and Schenk, 2021; Olegario
et al., 2023; Parr et al., 2024). As an adaptive behavior, cognitive flexibility is effective when responding to any
environmental change (Lage et al., 2023; Uddin, 2021; Xu et al., 2021). Sport’s high school athletes face new tasks and
situations to strengthen their abilities and reach success (Eraslan, 2014). That is why cognitive flexibility should be

considered a critical psychological construct for their high school years.

Cognitive flexibility is a critical defence mechanism protecting individuals from adverse outcomes (Harel et al.,
2023). The crucial role of cognitive flexibility was also confirmed in sport research (Gholami et al., 2022). Cognitive
flexibility supports decreasing sport anxiety (Han et al., 2011), enabling high school students to become more resilient to
school burnout by avoiding anxious events that can possibly trigger sport burnout. In this regard, Asici and Sar1 (2021)
suggest that increased cognitive flexibility contributes to positive coping strategies, in turn precipitating positive well-
being among high school students. Considering the negative relationship between well-being and anxiety (Dias Lopes,
2020), high cognitive flexibility can alleviate anxiety for student-athlete, leading to low sport burnout. Therefore, sport

anxiety can play a mediating role in the association between cognitive flexibility and burnout in sport for student-athlete.

Other vital concepts in sport research are ego and task orientation (Bezci, 2016; Lochbaum et al., 2017; Shala et

al., 2022; Tracey et al., 2021). Ego orientation is related to how individuals position themselves relative to others within

http://www.shd.hacettepe.edu.tr
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settings they perform when evaluating their success (Kimotsuki et al., 2024). Apart from ego orientation indicating
extrinsic motivation of individuals, task orientation refers to assessing one's performance by considering self-referenced
criteria, such as the quality of the learning process and mastering the ability (Assar, 2021). According to Dagsdottir et al.
(2023), favorable sport outcomes require high task orientation and low ego orientation. This suggests that cognitive
flexibility may have a positive impact on sport burnout by increasing task orientation and decreasing ego orientation. In
another thesis study, Bjarnadottir (2023) indicates the importance of team sport in boosting task orientation by
highlighting that individual sport promote ego orientation. From this perspective, confirming the mediating effects of ego
and task orientations on school burnout may provide valuable implications for high schools specializing in sport to arrange

their curriculum to ensure healthy development for their pupils.

The existing literature discussed above indicates the crucial role of cognitive flexibility as a critical psychological
construct that considerably impacts sport anxiety (Aslan, 2021; Rahman and Husain, 2022; Sabzevari et al., 2023), ego
and task orientation (Jena et al., 2019; Yal¢in and Kurnaz, 2021), and sport burnout (Gholami et al., 2022). Considering
these relationships, a valuable effort is to explore the factors that may provide effective intervention and prevention
strategies to protect students from burnout in sport and strengthen their current status for better sport specialization.
Especially in Turkish culture, current research on sport specialization has focused chiefly on university students and
adults (Akyol and Tagkiran, 2023; Bedir, 2023; Duran and Ates, 2022; Giingér, 2019; Mentes and Saygin, 2019; Yarayan

et al., 2023). In contrast, high school students seeking specialization in sport have remained neglected in the literature.

As a theoretical basis of this study, the stress coping theory is crucial to give explanations for mediators in
avoiding sport burnout. Lazarus and Folkman (1984) proposed the stress coping theory, which indicates that some forms
of coping can lead to positive emotions while others may result in negative emotions. At this point, coping causes
satisfactory and unsatisfactory encounter outcomes depending on cognitive appraisal. In other words, stress coping theory
explains encounter outcomes as satisfactory or unsatisfactory according to individual cognitive appraisal. When
individuals assess environmental stimuli through cognitive appraisal, they may identify them as threatening, challenging,
or harmful. This perception can lead to increased stress and negative emotions. Conversely, if individuals successfully
resolve these stressors through cognitive appraisal, they may experience positive emotions (Biggs et al., 2017; Folkman
et al., 1986; Folkman and Lazarus, 1988; Lazarus and Folkman, 1984). From this perspective, stressors can be resolved
favorably when stimuli in sport environments undergo cognitive appraisal by establishing self-referenced criteria
stemming from task orientation. Conversely, ego orientation that relies on extrinsic motivation and sport-related anxiety
can lead to heightened stress levels. These factors can cause individuals to perceive environmental stimuli as disruptive.
Consequently, the inability to find solutions and the urgency for new coping strategies may increase the individual's

burnout risk.

Thus, the recent study aims to investigate the mediator roles of sport anxiety, task, and ego orientation in the
relationship between cognitive flexibility and sport burnout among high school students. With this aim, the following
research questions were addressed: (H1) sport anxiety would mediate the relationship between cognitive flexibility and
sport burnout; (H2) task orientation would mediate the relationship between cognitive flexibility and sport burnout; (H3)
ego orientation would mediate the relationship between cognitive flexibility and sport burnout; (H4) task orientation and
sport anxiety would mediate the relationship between cognitive flexibility and sport burnout; and (H5) ego orientation
and sport anxiety would mediate the relationship between cognitive flexibility and sport burnout. The hypothetical model

for this study is given in Figure 1.

http://www.shd.hacettepe.edu.tr
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Figure 1
Hypothetical Model

Task
Orientation

Sport
Burnout

Cognitive Sport Anxiety

Flexibility

Ego
Orientation

METHOD

Participants: Participants were selected using a convenience sampling strategy, which allows for the inclusion of
individuals who are both suitable and willing to contribute to the investigation's general purpose and problem. A total of
397 Sport High School students participated in the study. Of these, 155 (39%) were female, and 242 (61%) were male.
The age range of the participants was between 13 and 19 years, with an average age of 16.26 (SD = 1.218).

The study's participants were students’ athletes who were enrolled in sport high schools. The inaugural sport
high school in Tiirkiye was established in Istanbul during the 2004-2005 academic year. In addition to the overarching
objectives of secondary education, sport high schools aspire to impart fundamental knowledge and competencies in the
domain of physical education and sport, while concurrently functioning as a reservoir for cultivating qualified individuals
in these fields. In the 20242025 academic year, the number of sport high schools reached 102. Of these institutions, 38
have been designated as thematic sport high schools (Ministry of National Education, 2024). These institutions are
established with the objective of organizing sport high schools according to Olympic disciplines and cultivating athletes
who will represent Tiirkiye in the international sport community by specializing in Olympic sport (Ministry of National
Education, 2024). These institutions are designed to facilitate student specialization in their chosen sport disciplines,

thereby enabling them to pursue academic and athletic excellence concurrently.

Prior to the commencement of the study, approval was obtained from the school administrations regarding the
study's aims and execution processes. Following the acquisition of approval from the school administrations, the
participants were identified after the announcements made in the classrooms. All volunteer participants and parents were
provided with a brief overview of the purpose of the study and were asked to submit the written consent form. All

procedures performed in studies involving human participants with the 1964 Helsinki declaration and its later

http://www.shd.hacettepe.edu.tr
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amendments or comparable ethical standards. The questionnaires were completed by the participants under the
supervision of their teachers in approximately 20 minutes. The demographic data about the participants is presented in
Table 1. The study was approved by Erzincan Binali Yildirim University Human Researches Educational Sciences Ethics
Committee with the decision dated 31.07.2024 and numbered 12/03.

Table 1
Frequency and Percentage Distributions of Participants' Personal Information
n %
Gender Female 155 39.0
Male 242 61.0
Class Level Grade 9 96 24.2
Grade 10 95 23.9
Grade 11 114 28.7
Grade 12 92 23.2
Sport Branch Individual sport 135 34.0
Team sport 262 66.0
Competitiveness Level School team 161 40.6
Club team 201 50.6
Other 35 8.8
National Level Athlete Yes 28 7.1
No 369 92.9
Total 397 100

Measures:

Cognitive flexibility inventory (CFI): The inventory was initially developed by Dennis and Wal (2010) to
measure an individual's cognitive flexibility in response to any given event or situation. Sapmaz and Dogan (2013)
adapted the Turkish version of the CFI. The factor analysis findings indicate that the scale has a two-factor structure. The
Cronbach’s alpha reliability value for the CFI is .90 for the entire scale, .90 for the 'alternatives' sub-dimension, and .84
for the 'control' sub-dimension. In the present study, the alpha reliability value for the entire scale was .84, .87 for the
"alternatives™ sub-dimension, and .74 for the "control" sub-dimension. The results demonstrated that the CFI is a valid
and reliable instrument for measuring and evaluating students' cognitive flexibility. The CFI was evaluated on a five-
point Likert scale. Scores range from 1 (indicating that the item is "not at all appropriate) to 5 (indicating that the item
is "completely appropriate™). The total score is obtained from the scale in three different ways. As the scores increase, so

does cognitive flexibility (Sapmaz and Dogan, 2013).

Task and ego orientation in sport questionnaire (TEOSQ): The 'Task and Ego Orientation in Sport
Questionnaire,' developed initially by Duda and Nicholls (1992), was subsequently adapted into Turkish by Toros (2001).
The scale comprises 13 items: seven items that assess task orientation and six items that assess ego orientation. The
internal consistency coefficient for the 5-point Likert-type scale was .79 for task orientation and .81 for ego orientation.

The alpha coefficients obtained in this study were .83 for task orientation and .78 for ego orientation.

Sports anxiety scale (SAS): The Sports Anxiety Scale initially developed by Smith et al. (1990) and revised by
Smith et al. (2006). The scale comprises fifteen items and employs a 4-point Likert-type rating system. It encompasses
three factors: somatic anxiety, anxiety, and concentration disorder, each comprising five items. The Turkish validity and
reliability study on adolescent students was conducted by Karadag and Asc¢1 (2020). Accordingly, the alpha coefficients

of the scale were found to be .65 for somatic anxiety, .78 for anxiety, and .67 for concentration disorder. In this study, the

http://www.shd.hacettepe.edu.tr
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alpha coefficients for the somatic anxiety, anxiety, and concentration disorder factors were found to be .78, .86, and .78,

respectively.

Sports burnout inventory (SBI): Sport Burnout was measured with a modified SBI, the SpBI-DC (Sport Burnout
Inventory-Dual Career). It involves the development of a modified version of the SpBI-DC (Sorkkila et al., 2020). The
scale comprises 10 items, which are designed to assess three dimensions of sport burnout: (a) exhaustion from one's sport
(4 items; e.g., | feel overwhelmed by my sport); (b) cynicism about the meaning of one's sport (3 items; e.g., Sport no
longer interests me); and (c) feelings of inadequacy as an athlete (3 items; e.g., | often feel that | am not performing well
in my sport). The data were collected through the administration of a 5-point Likert scale, ranging from 1 (strongly
disagree) to 5 (strongly agree). An increase in scores on the scale corresponds to a higher level of sport burnout among
student-athletes. The Cronbach a reliability for the three subscales was 0.74, 0.80, and 0.78, respectively. The Cronbach
a reliability for the total scale was determined to be 0.85. Cam et al. (2019) adapted the measurement tool into Turkish.
The alpha internal consistency values of the adapted scale are .81 for the whole scale, .61 for the Exhaustion dimension,
.69 for the Depersonalization dimension and .61 for the Inadequacy dimension. In this study, the alpha internal
consistency values were found to be .86 for the whole instrument, .68 for exhaustion in sport, .78 for depersonalization

towards the meaning of sport, and finally, .67 for athlete incompetence.

Data Analysis: The initial stage of the analysis entailed examining whether the requisite assumptions for SEM had
been met. This was conducted using the SPSS 26 program. Descriptive statistics (skewness and kurtosis scores) and
correlation analyses were conducted to assess the univariate normality assumption, the initial assumption to be evaluated.
It was established that the scores exhibited a normal distribution, with a range between =1 (Tabachnick and Fidell, 2013).
Pearson's correlation coefficient was employed to ascertain the nature of the relationship between the variables in
question. Subsequently, Z-scores were analysed to identify any univariate extreme values. Accordingly, one observation
exceeding +4 was removed from the data set. Multivariate normality indicates that the relationship between pairs of
variables is linear (Mertler and Vannatta, 2005; Tabachnick and Fidell, 2013). Since the scatter plots of the variable pairs
belonging to the sets are like an ellipse, linearity and multivariate normality are ensured (Mardia et al., 1979; Stevens,
2009). Correlation coefficients between variables, VIF and Tolerance values were analysed, and no multicollinearity was
found. The assumption of independence of residuals was tested using the Durbin—Watson statistic, which was 1.75,
suggesting that the residuals were independent. Since the variance inflation factor (VIF) values are less than 10 (between
1.14 and 1.45) and the tolerance values are greater than 0.10 (between .68 and .87), it is seen that there is no
multicollinearity problem (Hair et al., 1998). Multivariate outlier analysis was conducted by examining the Mahalanobis
distance values (Tabachnick and Fidell, 2001) and four observations with Mahalanobis distance values y?(4) = 13.27 (p
<.01) above y? (4) were identified as multivariate outliers and removed from the data set. Consequently, following the
preliminary analyses, the data set comprised 392 normally distributed observations. Subsequent analyses were conducted

on this data set.

AVE (Average Variance Extracted) is a value that measures the similarity between the items of a factor, while CR
(Composite Reliability) is a value that measures the internal consistency of a factor. The results of the calculation yielded
AVE: 1.67 and CR: 1.37. In order for convergent validity to be deemed sufficient, the AVE value must exceed .50
(Shrestha, 2021). In addition, the literature emphasises that the CR coefficient should be higher than .70 (Hair et al.,
2014). In this case, it was seen that the predicted variable in the study provided convergent validity and composite

reliability.
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Joreskog and Sorbom (1996) outlined that general structural equation models comprise two fundamental
components. The first is the 'measurement model,' which is applied by connecting the observed variables to the latent
variables through confirmatory factor analysis; the second is the 'structural model," which is applied by connecting the
latent variables to each other with simultaneous equation systems. The measurement model constitutes an integral
component of the overall model. The measurement model represents the initial stage of structural equation modeling
(SEM) analysis (Anderson and Gerbing, 1988). In other words, the initial step of SEM was conducted using the
measurement model. Upon analysis of the results of the measurement model, it becomes evident that they demonstrate a
satisfactory data fit model. This indicates that the hypothetical model illustrated in Figure 1 can be utilized for subsequent
analyses. A two-stage data analysis process was employed to evaluate the proposed hypothetical model depicted in Figure
1.

Within the model, the scale of task and ego orientation in sport is represented by two sub-dimensions: task
orientation and ego orientation. It is important to note that the total score cannot be obtained from the scale of task and
ego orientation in sport. Consequently, within the structural model, these two sub-dimensions were employed as latent
variables, as opposed to being observed variables. This approach is necessitated by the requirement to incorporate items
that would adequately measure each sub-dimension (Chandler et al., 2011). It is further hypothesised that this approach
is necessary due to the presence of negative estimated variances. In this regard, the opinion of experts in the field was
sought, specifically from the measurement and evaluation department, and support was obtained in the statistical and
methodological context.

In the second stage of the analysis, the hypothetical model was employed to investigate whether cognitive
flexibility predicts sport burnout in high school students engaged in sport activities through the mediating variables of
sport anxiety, task orientation, and ego orientation. The results of the measurement and structural model were interpreted
using fit statistics. A fit of .90 or greater for the Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) indicates an
adequate data-model fit; similarly, a Root Mean Square Error of Approximation (RMSEA) of .08 or less and a
Standardized Root Mean Square Residual (SRMR) of .08 or less indicate an adequate data-model fit (Hooper et al., 2008;
Kline, 2015). These two indices ' values of .05 or less indicate a close data-model fit. Furthermore, the 2000 bootstrap
method was employed to examine indirect effects, which revealed that 95% confidence intervals indicated significant
indirect effects (Preacher and Hayes, 2008). This method enables the demonstration of indirect effects between variables

within a specified confidence interval. All data analyses were conducted using JASP and SPSS 26 software.
RESULTS

The relationships between the variables were analysed using Pearson correlation analysis. Accordingly, it was
observed that sport burnout exhibited a negative correlation with cognitive flexibility (r = —.239; p < .01) and task
orientation (r = —.137; p < .01) and a positive correlation with ego orientation (r = .100; p < .05) and sport anxiety (r =

.425; p <.01). Table 2 presents the descriptive statistics for the variables.
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Table 2
Correlation Matrix and Descriptive Statistics
1 2 3 4 5

1.5B -
2.CF —.239** -
3.TO —137** .358** -
4.EO .100* 147%* AT75** -
5.5A 425** —.346** —.069 011 --
Mean 24.56 72.08 27.36 21.22 31.64
Sd 8.91 10.91 5.09 491 9.92
a .86 .84 .83 .78 91
Skewness .309 .346 —-.618 —-.216 441
Kurtosis —.255 —.060 .350 -.214 -.392

Note: n = 392; Sd = Standard deviation o = Internal reliability coefficients in this study; **p < .01, *p < .05. SB: Sport Burnout, CF:
Cognitive Flexibility, TO: Task Orientation, EO: Ego Orientation, SA: Sport Anxiety

Measurement Model: The measurement model of this study was carried out with the JASP statistical program.
JASP is a statistical software program that features a graphical user interface and is characterized by its user-friendliness
and cost-free availability. The software is capable of executing a range of traditional methods, including correlation, t-
test, and SEM (Goss-Sampson, 2022; Navarro et al., 2019; Walker et al., 2022). A distinguishing feature of JASP is its
emphasis on reproducibility and dynamic analyses, which traverse from descriptive methods to advanced techniques such
as SEM (Rosseel, 2012). Firstly, it prioritizes reproducibility and dynamic analyses, progressing from descriptive methods
to advanced techniques such as SEM (Rosseel, 2012). Secondly, JASP facilitates the acquisition of valid and reliable
intervals, which are essential for indicating the range of plausible values and thereby quantifying the precision of the
point estimate (Rosseel, 2012). Additionally, JASP has demonstrated notable efficacy in facilitating the teaching-learning
process of quantitative analysis topics, as evidenced by positive empirical evidence (Agawin, 2020; Campayo et al.,
2022).

AMOS and JASP exhibit divergent approaches to handling missing data. For instance, AMOS typically utilizes
listwise deletion or the EM (Expectation-Maximization) algorithm, whereas JASP employs the FIML (Full Information
Maximum Likelihood) approach by default. Additionally, given its R-based foundation, the JASP statistical program
undergoes frequent updates. A salient feature of the education system is its capacity for immediate adaptation as novel
statistical methodologies are incorporated. New generation package programs, including Jasp and Jamovi, have a
"plugins" system, allowing modules to be installed as needed (e.g., SEM, GLM, and GAML).

The evaluation of the model's accuracy and validity was conducted by employing item parceling within the
framework of Amos, as part of the alternative modeling study. Accordingly, the two-factor and one-factor item parceling
methods were applied to the relevant items of task and ego orientation variables in sport. Subsequently, the measurement
model was subjected to renewed analysis. However, this analysis failed to yield a statistically significant model. Instead,

values were obtained that were even lower than the existing measurement model's goodness of fit values.

In the two-stage SEM process proposed by Anderson and Gerbing (1988), the measurement model was first
subjected to confirmatory factor analysis. In the measurement model, all coefficients between latent variables and
observed variables were found to be significant at the p < .001 level. The model fit values were obtained as follows: (2
(179) = 482.03, p <.001, ¥*/df = 2.69, RMSEA = .066, SRMR = .071, CFI = .90, TLI = .88.)

One of the most common procedures used to include a parameter in the model is to select the highest modification

index value. These modifications are predominantly based on covariance error matrices that are not observed in the

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



Sport Burnout in Student-Athletes: The Role of Cognitive Flexibility, Task and Ego Orientation in Sport and Sport Anxiety
Sporcu Ogrencilerde Spor Tiikenmisligi: Bilissel Esneklik, Sporda Gérev ve Ego Yonelimi ile Spor Kaygisinin Rolii 94

original model but indicate the amount of chi-squared to be added to or removed from the model (Bollen, 1989
Schumacker and Lomax, 2004; Mulaik, 2009; Byrne, 2010). In this context, in line with the model modification
suggestions, a common relationship was established between item 4 (I feel very successful in sport when others are not
as successful as me) and item 6 (I feel very successful in sport when | succeed and others fail) of the ego orientation latent
variable (14 < 16, p = .406, p < .001). The semantic homogeneity of these statements enabled the establishment of a
relationship between these two items. From a theoretical standpoint, this relationship is deemed appropriate on account
of the fact that the two item sets are under the same factor structure and are parallel in terms of content. It was predicted
that these relationships would enhance the model's fit index values and reduce the chi-square value by approximately 44
points. If a modification suggested by the modification indices corresponds to a very large decrease in the Chi-square
value of the model, this indicates that the proposed modification is a very critical modification for the model (Siimer,
2000). Following the modification, the final fit values of the measurement model were obtained as follows: (x?(178)
438,115, p < .001, ¥*/df = 2.461, RMSEA = .061 [90% confidence interval (Cl) = .054 - .068], SRMR = .068, CFI = .91,
TLI=.90.)

Structural Model: To test the structural model, the advantages of the two-stage approach over the one-stage
approach were taken into consideration, as well as the fact that Anderson and Gerbing's (1988) two-stage SEM process
are widely utilized (Kline, 2011). Therefore, confirmatory factor analysis of the measurement model was performed first,
and then the structural model was tested. In the structural model, cognitive flexibility, task orientation in sport, ego
orientation in sport, sport anxiety and sport burnout variables were used as latent variables. Within the model, the sub-
dimensions of CFI, SAS and SBI scales, in addition to the items belonging to the sub-dimensions of task orientation in
sport and ego orientation in sport of TEOSQ, were designated as observed variables.

Following the satisfactory validation of the measurement model, the structural model was analysed. It was found
that the model was a good fit to the data set. The results yielded a chi-square value of 521.421 with 178 degrees of
freedom, indicating a robust fit (¥¥%=2.929, RMSEA=.070). The regression coefficients in the model demonstrated that
ego orientation did not have a statistically significant direct effect on sport anxiety (p = .15, SE = .403, p > .05). To
consider the potential indirect effect of the pathway from ego orientation to sport anxiety on sport burnout, the model was
analysed further. The structural model was modified to establish a common relationship between items 8 (I feel very
successful in sport when | work hard) and 13 (I feel very successful in sport when | do my best) of task orientation. This
modification resulted in the final fit values for the structural model being (¥%(180) = 472.626, p < .001, y¥9f = 2.626,
RMSEA = .064 (90% confidence interval (Cl) = .057 - .072), SRMR = .07, CFl = .90, TLI =.90.)

Table 3

Values of the Structural Model for Direct Effects
Structural Relationships B S.E CR ()
CF —p EO .667 .02 6.714***
CF —s TO 975 .029 5.599***
CF —p SA -221 .079 —2.203*
SA — SB 475 .057 8.379***
TO —» SB -.305 404 —3.584***
EO —p SB .294 .347 3.371***
EO —> SA .145 403 1.429

Note: n = 392; *p < .05, ***p <. 001, B: Standardized effect, SB: Sport Burnout, CF: Cognitive Flexibility, TO: Task Orientation, EO:
Ego Orientation, SA: Sport Anxiety, 8 (SE) = Standardized maximum likelihood estimates (Standard error)
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Table 4

Values of the Structural Model for Direct Effect (Final Model, with (EO -> SA Removed)
Structural Relationships B S.E CR (1)
CF —» EO .667 .02 6.714***
CF —s 10 975 .029 5.599***
CF —p SA -221 .079 -2.203*
SA —>» SB 475 .057 8.379***
TO —> SB —-.305 404 —3.584***
EO —p SB .294 .347 3.371%**

Note. *p < .05, ***p < .001, B: Standardized effect, § (SE) = (Standard error), SB: Sport Burnout, CF: Cognitive Flexibility, TO: Task
Orientation, EO: Ego Orientation, SA: Sport Anxiety, § (SE) = Standardized maximum likelihood estimates (Standard error)

As indicated in Table 3 and Table 4, when the standardized regression coefficients are considered, there is a
positive and statistically significant relationship between cognitive flexibility and ego orientation (f= .667, SE= .02, p <
.001) and task orientation (p=.975, SE=.029, p <.001). A negative correlation was observed between cognitive flexibility
and sport anxiety (B = —.221, SE = .079, p < .05). Considering these findings, it can be concluded that an increase in
cognitive flexibility scores among students is associated with a tendency toward task and ego-orientation in sport, while
sport anxiety levels are reduced. Conversely, elevated levels of sport anxiety (= .475, SE= .057, p < .001) and ego
orientation (B= .294, SE= .347, p < .001) are associated with increased sport burnout. In contrast, task orientation was
found to have a negative predictive effect on sport burnout (f = —.305, SE = .404, p <.001). In other words, the possession
of task-oriented skills by sport high school students is associated with a reduction in the experience of burnout. Finally,
the direct effect between ego orientation and sport anxiety (= .145, SE= .403, p >.05) was found to be but not statistically
significant. This finding does not indicate the existence of a significant direct relationship between ego-oriented skills
and sport anxiety. Accordingly, the pathway from ego orientation to sport anxiety was excluded from the model.

Figure 2

Structural Model Showing Mediation Effect

B

4

Note. All coefficients greater than .21 are significant at p < .001
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Figure 2 depicts a structural model illustrating the mediating influence of task and ego orientation and sport
anxiety on sport burnout. All direct and indirect effects between the latent variables depicted in this figure are greater
than .21 and statistically significant. Moreover, in contrast with the hypothetical model proposed at the study's outset, the
present findings indicate that ego orientation does not directly affect sport anxiety. Instead, it indirectly affects sport
burnout through the variables of cognitive flexibility and sport anxiety. This is due to the absence of a statistically

significant relationship between these two latent variables.

The statistical significance of all path coefficients between the variables in Figure 2 indicates that the
hypothetical structure is supported if the indicators, i.e., the observed variables, can be predicted by the latent variables
that explain them. However, if such a fit is not possible, a revised structural hypothesis should be developed and tested.
In the structure in Figure 2, the fact that the structural coefficients related to the link between latent variables and indicators

are significant indicates the existence of a harmonized structure.

Table 5

Indirect Effects of the Structural Model
Structural Relationships %95 Confidence Intervals Std. (B)

Lower Upper

CF-->EO -->SA-->SB 0,065 0,309 0,097**
CF-->TO-->SB 0,05 0,231 —0,161***
CF -->SA -->SB 0,047 0,184 0,069**
Total Indirect Effect 0,198 0,456 0,363***

Note. **p < .01, ***p < .001, B: Standardized effect, SB: Sport Burnout, CF: Cognitive Flexibility, TO: Task Orientation, EO: Ego
Orientation, SA: Sport Anxiety

Table 5 presents the findings of the indirect effects analysis between the latent variables. The results indicate a
significant relationship between cognitive flexibility and sport burnout, mediated by ego orientation and sport anxiety
(indirect p = .097, p < .01). The standardized indirect effect of cognitive flexibility on sport burnout is 0.097. In other
words, the indirect effect of cognitive flexibility on sport burnout indicates that an increase of one standard deviation in
cognitive flexibility is associated with a .097 standard deviation increase in sport burnout. This is in addition to any
direct (unmediated) effect of cognitive flexibility on sport burnout. Furthermore, cognitive flexibility significantly
indirectly affects sport burnout via task orientation (Indirect B = —.161, p < .001). The results indicate that cognitive
flexibility among high school athletes facilitates the development of task-oriented skills, reducing sport burnout.
Furthermore, cognitive flexibility is associated with sport burnout through sport anxiety (Indirect  =.069, p <.01). The

total indirect effect values in the model are statistically significant (f =.363, p <.001).

DISCUSSION

The objective of this study was to explore the mediating effect of sport anxiety, task orientation, and ego
orientation on the association of cognitive flexibility and sport burnout. The results confirmed the H1 hypothesis by
revealing that sport anxiety plays a mediating role in the relationship between cognitive flexibility and sport burnout.
The findings of this study align with prior research showing the predictive effect of cognitive flexibility on sport anxiety
(Han et al., 2011). This can be attributed to the positive coping strategies emerging with cognitive flexibility (Asic1 and
Sar1, 2021). High school student-athletes with high cognitive flexibility can effectively deal with anxious situations they

face
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in sport. In turn, their sport burnout may decrease when they feel relieved from sport anxiety. Today's intense competition
in sport is more likely to generate numerous adverse outcomes for student-athletes (Giusti et al., 2020). To protect these
students, removing them from a competitive environment is not possible for their career choice, but maintaining their
optimal functioning is quite possible by boosting their resources and safeguarding them. In this sense, cognitive flexibility
should be centered on at-risk student-athletes because a lack of cognitive flexibility puts student-athletes in danger of
sport anxiety and burnout. Student-athletes are not always exposed to identical sport experiences. Furthermore, student-
athletes sometimes need to mentally switch between different tactics and options by weighing their winning and losing
experiences. This is the stage where cognitive flexibility comes into play. Without it, student-athletes may experience
anxiety due to the risk of losing control and being overwhelmed by the multitude of options, leading to sport burnout.
Students’ cognitive flexibility should be strengthened before an increase in anxious events during sport. Otherwise, sport
burnout is inevitable for student-athletes.

This study's findings proved the H2 hypothesis by demonstrating the mediating role of task orientation in the
association of cognitive flexibility and sport burnout. The results, showing the positive effect of cognitive flexibility on
task orientation, were parallel with the study of Dagsdottir et al. (2023). The importance and effectiveness of cognitive
flexibility increase with the emergence of high task orientation because favorable sport outcomes depend on student-
athletes task orientation levels. In consideration of the presence of task orientation in conjunction with intrinsic motivation
(Tomczak et al., 2020), it is evident that when student-athletes are intrinsically motivated, they are not compelled to
achieve beyond their capabilities by observing the accomplishments of others. Instead, they possess the capacity to
establish attainable criteria for themselves. This is a significant opportunity for the student-athlete to establish rational
developmental objectives by reflecting on their desires and necessities in sport. The establishment of more rational
developmental objectives, as opposed to unattainable and ambiguous goals, has the potential to mitigate sport burnout.
Logical and certain decisions require cognitive flexibility, offering thinking multiple ways and feeling control over their
options. Since student-athletes with high cognitive flexibility tend to direct their resources on mastering their abilities and
increasing their learning quality (Assar, 2021), more obvious and focused goals boost task orientation, decreasing sport
burnout. Moreover, when student-athlete task orientation levels increase with cognitive flexibility, options, and especially
overwhelming decisions may get limited. Thus, cognitive flexibility alleviates sport burnout when task orientation

emerges.

This study evidenced the H3 hypothesis by suggesting the mediating effect of ego orientation in the relationship
between cognitive flexibility and sport burnout. Previous research indicated that ego orientation produces less favorable
outcomes (Dagsdottir et al., 2023). From this point of view, cognitive flexibility can be expected to diminish ego
orientation in student-athlete. In contrast, the findings put forward that cognitive flexibility has a positive predictive effect
on ego orientation. In other words, student-athlete with high cognitive flexibility show high ego orientation, leading to
more sport burnout. Because cognitive flexibility is an adaptive behavior to respond to any environmental change
appropriately (Lage et al., 2023; Uddin, 2021; Xu et al., 2021), today's competitive world may force student-athlete to
position themselves according to others in sport and education settings, so cognitive flexibility promotes ego orientation

as well as task orientation for adaptation to the competitive environment.

The results did not prove the H4 hypothesis by indicating that task orientation and sport anxiety do not mediate
the relationship between cognitive flexibility and sport burnout. On the other hand, the findings confirmed the H5

hypothesis by showing the mediating role of ego orientation and sport anxiety in the relationship between cognitive

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



Sport Burnout in Student-Athletes: The Role of Cognitive Flexibility, Task and Ego Orientation in Sport and Sport Anxiety
Sporcu Ogrencilerde Spor Tiikenmisligi: Bilissel Esneklik, Sporda Gérev ve Ego Yonelimi ile Spor Kaygisinin Rolii 9 8

flexibility and sport burnout. As a theory of Lazarus and Folkman (1984), cognitive appraisal defines individuals'
environmental stressors as elements that can be solved or are disturbing. In this context, sport burnout may decrease due
to reduced anxiety from increased choice and a greater sense of control, which stem from cognitive flexibility. Task
orientation in sport has been shown to reduce sport burnout thanks to the options and increased sense of control provided
by cognitive flexibility. However, the prevalence of ego orientation in sport may have hindered the participants from
reaping equivalent benefits from cognitive flexibility compared to those observed in task-oriented individuals. While task
orientation sets more achievable and realistic goals for cognitive appraisal, ego orientation may cause burnout due to the

individual being stressed and perceiving the stimuli as disturbing.

Owing to today's conditions necessitating ranking every person in sport and education, cognitive flexibility may
evolve to inevitably consider and control options by focusing on others-centered criteria when performing in sport
settings. This can be quite challenging for student-athlete. Arranging themselves according to self-centered criteria may
remain inadequate for student-athlete in today's world. Nonetheless, applying others-centered criteria is overwhelming
for them, so they are more likely to feel sport burnout. Cognitive flexibility may enhance ego orientation, but this is not
ideal for student-athlete due to the risk of sport burnout. Nevertheless, the results illustrated a more significant relationship
between cognitive flexibility and task orientation than ego orientation. Also, task orientation is a more significant
mediator in the relationship between cognitive flexibility and sport burnout compared to ego orientation. These suggest
the crucial role of task orientation for student-athlete. Protecting student-athlete from sport burnout requires more team
sport participation, considering the task orientation boosting feature of these sport in contrast to individual sport
(Bjarnadottir, 2023). All things considered, high schools specializing in sport should incorporate a curriculum boosting
task orientation and preventing anxiety and ego orientation. The coaches and teachers must take a manner that is sensitive

to student-athlete self-centered criteria when these students perform in sport so that sport burnout can decrease.

Despite the valuable implications mentioned earlier, the current study has a few limitations that should be
considered. The present study employing a cross-sectional approach does not provide causality. For this reason, future
research should consider a longitudinal approach to determine the change over time. This study relied on self-report
measures to obtain data from student-athlete. Future research can use various data collection approaches, such as
qualitative data and data derived from teachers, to support self-report measures for more reliable findings. Considering
the study's participant group, sport high school students from five provinces of Tiirkiye, future studies should employ
diverse and large samples to increase the generalisability of findings. A total of 392 students participating in sport
constituted the sample of the study. Given that the sport burnout inventory utilized in this study was employed for diverse
age groups in both the original and adapted versions, it can be concluded that this inventory is applicable to a broad
spectrum of age ranges. Consequently, it is important that the adaptation process be re-examined with an appropriate
sample. This adaptation is required to ensure the reliability and validity of the scale for future applications, and it would
be useful for future research to also adapt the age group in the original scale. Future studies must be conducted to
investigate the development and predictors of sport burnout over time. Additionally, the possible influence of the sport
season must be considered. It is important to acknowledge that data collection may be subject to seasonal variability,
particularly among student-athlete’s participants, which could introduce potential limitations to the study. Furthermore,

the incorporation of control variables may be regarded as a potential limitation of this study.

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



Ahmet Emin ARI, Burak Can KORKMAZ 9 9

CONCLUSION

The present study ascertained the mediating roles of sport anxiety, task, and ego orientation in the relationship
between cognitive flexibility and sport burnout for high school students specializing in sport. This study is novel in terms
of its study group because sport high school students have been neglected for these sport outcomes while the literature
has focused on university student-athlete and adult athletes. Cognitive flexibility and task orientation should be
incorporated into the curriculum targeting student-athlete. Sport burnout in these students requires prevention and
intervention strategies to decrease sport anxiety and ego orientation. Additionally, team sport should accompany every
aspect of the high school education of student-athlete in order to shape more task orientation. This study emphasized the
significance of cognitive flexibility in decreasing sport burnout through sport anxiety, task, and ego orientation for high

school students specializing in sport.

This study provides insights into the adaptation and cognitive flexibility of student-athletes experiencing low
levels of sport burnout. Cognitive flexibility offers practical implications for personalized training and interventions.
Therefore, relating individual changes to anxiety becomes important from an applied perspective. Furthermore, coaches
can make sense of the difference between sport anxiety and burnout to assess cognitive performance and perception of
competition among student-athletes with strong ego orientation. Coaches and sport psychologists can identify students
with high levels of sport anxiety and burnout affecting performance and assist these students in developing skills to assess
and manage these states so that the impact of anxiety and burnout is less disruptive. Finally, the impact of cognitive
flexibility on sport burnout is mediated by task orientation, which enhances sport performance. Researchers could
examine relevant contextual factors, including emotional and motivational states and various psychological factors in

terms of sport performance.
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ABSTRACT

In this study, the relationship between the foreign player quotas applied in the Turkish Super
League (TSL) and the performance indicators of the Turkish National Team and Super League
teams in European cups is analyzed. By adopting a quantitative approach in the study, the data
on the foreign player quota practices of the Turkish Football Federation (TFF) Super League for
the years 1996-2024 were analyzed, and the correlation between the foreign player quota and
various performance indicators was investigated. The results reveal that there is no statistically
significant relationship between the foreign player quota and national team and club
performance indicators. Accordingly, no significant correlation was found between foreign player
quotas on a yearly basis and the annual average score of the national team, UEFA country ranking,
qualification stages reached in major tournaments, the participation of the national team in the
World Cup and European Championship, the number of clubs participating in UEFA tournaments,
and the number of matches played in UEFA's Club level leagues. However, a significant
relationship was found between the total foreign player quota and the mean number of players
called up from Turkish leagues in the starting 11 of the Turkish National Team (r=-.739; p<0.01)
and the mean number of players called up from other leagues (r=.739; p<0.01). Again, a significant
relationship was found between the quota of foreign players in the starting 11 and the mean
number of players called up from Trkiye in the starting 11 of the Turkish National Team (r=-642;
p<0.01) and the mean number of players called up from other leagues (r=.642; p<0.01). These
findings indicate that the foreign player quota is not the primary determinant of the performance
of the national team or club teams in European cups.

Keywords: Foreign player quota, Tiirkiye Super League, Tiirkiye National Team, Football,
Performance management

Bu galismada, Turkiye Siper Ligi'nde uygulanan yabanci oyuncu kontenjanlari ile Turkiye Milli
Takimi ve Stper Lig takimlarinin Avrupa kupalarindaki performans gostergeleri arasindaki iliski
incelenmistir. Arastirmada nicel yaklagim benimsenerek, TFF (Tlrkiye Futbol Federasyonu) Stiper
Ligi’nin 1996-2024 yillarina ait yabanci futbolcu kontenjan uygulamalarina dair verileri analiz
edilmis ve yabanci oyuncu kontenjanlari ile gesitli performans gostergeleri arasindaki korelasyon
arastinlmistir. Sonuglar, yabanci oyuncu kontenjani ile milli takim ve kulliip performans
gostergeleri arasinda istatistiksel olarak anlamli iliski bulunmadigini ortaya koymustur. Buna gére
yil bazinda yabanci oyuncu kontenjanlari ile A Milli Takim’in yillik ortalama puani, UEFA Ulke
siralamasi, blytik turnuvalarda ulasilan eleme agamalari, A Milli Takim’in Diinya Kupasi ile Avrupa
Sampiyonasi’na katilim durumu, UEFA turnuvalarina katilan kullip sayisi ve UEFA’nin Kullpler
diizeyindeki liglerinde oynanan mag sayilari arasinda anlamli bir korelasyon tespit edilmemistir.
Ancak, toplam yabanci oyuncu kontenjani ile Tirkiye Milli Takimi'nin ilk 11'inde Tirkiye
liglerinden c¢agirilarak yer alan oyuncu sayisi ortalamalari (r=-.739; p<0.01) ve diger liglerden
cagirlarak yer alan oyuncu sayisi ortalamalari (r=.739; p<0.01) arasinda anlamh bir iligki
bulunmustur. Yine, ilk 11'deki yabanci oyuncu kontenjani ile Turkiye Milli Takimi'nin ilk 11'inde
Turkiye’den ¢agirilarak yer alan oyuncu sayisi ortalamalari (r=-642; p<0.01) ve diger liglerden
¢aginlarak yer alan oyuncu sayisi ortalamalari (r=.642; p<0.01) arasinda da anlaml bir iligki
bulunmustur. Bu bulgular, yabanci oyuncu kotasinin milli takim veya kultip takimlarinin Avrupa
kupalarindaki performansinin birincil belirleyicisi olmadigini géstermektedir.

Anahtar Kelimeler: Yabanci oyuncu kotasi, Tiirkiye Siiper Ligi, Tiirkiye Milli Takimi, Futbol,
Performans yénetimi.
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INTRODUCTION

Football is more than just a sport; it is a global phenomenon that has the power to influence billions of people.
Although this impressive game had an amateur spirit in its early days, it has managed to spread to large masses over time
and has become a professional sports branch that is passionately played and followed all over the world. The
transformation process in football has enabled its commercialization and development as a professional profession.
Today, football is positioned as a large and significant industry organized from the local to the global level. The clubs,
which are the most important cells in the organization of this magical game, compete in a system driven by revenues from
broadcasting, sponsorship, ticket sales, betting, licensed merchandise, and player transfers (Gammelseter, 2009; Wicker
etal., 2013).

Undoubtedly, the primary factors influencing the presence of these revenue-expense balance instruments are the
players. Since all elements involved in this game (coaches, managers, and fans) work towards the success of the team on
the field, teams make plans to have the best football players. This desire forces club managers to look for higher quality
players. When they cannot find the desired quality of players within the country, club managers turn to players from other
countries (Trequattrini et al., 2019). However, while clubs act with an appetite for transferring foreign players, they may
face difficulties in forming the best squad due to the regulations of national federations. In Europe, clubs in EU member
countries can use players with passports from countries within the union as local players, while clubs in non-EU member
countries may be subject to national quota limitations (Madichie, 2009). For example, in France, Spain, and Italy, players
with EU passports can play as locals, while a maximum of 4 players without an EU passport can play in teams in these
countries' leagues (La Liga, Serie A, Ligue 1) (Marcén, 2016). In the Belgian Pro League, while there are no restrictions
on transferring foreign players, at least 6 players in the team squad must have been trained in the club's youth academy
(Sports Interactive, 2024). "In Tiirkiye, currently, 14 foreign players can be included in team squads, but only a maximum
of 8 of them can be in the starting lineup for a match (TFF 2020-2021 Status, 2020). In conclusion, it can be said that
clubs form their squads based on the football regulations in their countries and can compete in their national leagues

accordingly.

The foreign player quota policies that football clubs face also affect their transfer budgets, and they have to
compete in international leagues with squads formed for national leagues, based on their economic conditions (O'Leary,

2017). There is no doubt that this situation makes squad engineering crucial (Madichie, 2009).

The foreign player quota applied to clubs not only affects the competitiveness of the clubs but is also related to
the performance of the national team (Charyev, 2016). This is because foreign player quotas can play a role in the success
of clubs by regulating the competition between local and foreign players. Foreign quotas, which primarily affect the
playing time of local players, can indirectly influence various performance parameters as well. Players who do not get
the chance to play in top-tier domestic clubs may move to different leagues or improve their individual performance to
play at a higher level within the country. These dynamics can ultimately reflect on the success parameters of national
teams and clubs. These parameters may include the national team's average points, the country's ranking, clubs' success

in participating and advancing in UEFA competitions, and the national team's participation in international tournaments.

The restriction, freedom, or semi-restriction of the number of foreign players is debated with various arguments.
It is claimed that if foreign player quotas are more restrictive, the increased chance for local players to play could
contribute to their development and, consequently, enhance both the quantity and quality of the national team's player

pool (Fisne and Bardakei, 2019), thus, it is suggested that clubs would be more willing to invest in their youth academies
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and develop young players, to create alternatives for the local player quota (Charyev, 2016). On the other hand, having
more foreign players in the league would increase the level of competition (Flores et al., 2010), ...it is argued that local
players will ensure local-foreign player competition in teams (Travlos et al., 2017), increase their performance by
transferring to other leagues (Tastan, 2021), and gain international experience (Tiirkmen and Senocak, 2021). The
potential negative effects of a more liberal approach to foreign player transfers are that local players may get fewer
opportunities to play and there may be a reduction in the support for developing young players. Federations, on the other
hand, are updating regulations and, in a sense, experimenting through trial and error to find the most effective ratio of
local to foreign players (Addesa and Delice, 2019). Therefore, it is clear that the relationship between team performance

and foreign player quotas requires a detailed examination of a multifaceted, complex, and long-term process.

One of the countries that considers the foreign player quota an important issue, debates it, and seeks to improve
performance through various implementations is Tiirkiye. Historically, it is known that the foreign player quota in Tiirkiye
football has been continuously updated and is particularly associated with the success of both clubs and the national team
(Fisne and Bardakgei, 2019).

The first restriction in the Tiirkiye Football League in 1951 allowed teams to have only 1 foreign player in their
squads, and this restriction remained unchanged until 1966. The chronological changes regarding foreign player quotas

in the Tiirkiye Football League are presented in Table 1.

Table 1

Information on Foreign Player Quotas Applied in the Tiirkiye Football League from 1951 to 2022

Foreign Quota

Years

On The Field Substitute In The Tribune Total
1951 1 - - 1
1966 2 - - 2
1989 3 - - 3
1996 3 1 - 4
1998-1999 4 - - 4
2000-2001 5 0 1 6
2001-2002 5 1 2 8
2004-2005 6 - - 6
2007-2008 (First half of the league) 6 1 - 7
2007-2008 (Second half of the league) 6 2 - 8
2010-2011 6 2 2 10
2011-2012 6 2 - 8
2013-2014 6 - 4 10
2014-2015 5 3 8
2015-2016 11 3 - 14
2020-2021(Second half of the league) 11 5 - 16
2021-2022 8 6 - 14
2024-2025 11 1 2 14

(Fisne and Bardakg1, 2019; Giindiiz et al., 2019; TFF 2008-2009 Status, 2008; TFF 2011-2012 Status, 2011; TFF 2012-2013 Status,
2012; TFF 2015-2016 Status, 2015; TFF 2017-2018 Status, 2017; TFF 2020-2021 Status, 2020; TFF, 2024)

According to the information in Table 1, when evaluating the evolution of foreign player quotas in Tiirkiye
football, it can be seen that the pace of changes in foreign player quota applications between 1951 and 1996 was at a
certain level. However, after 1996, the foreign player policy in Tiirkiye has undergone revisions every few years.
Particularly, the provisions in the Tiirkiye Football Federation’s regulations for the 2015-2016 season, stating that 'The

A Team List consists of a maximum of 28 players, and at least 14 players on the A Team List must be eligible to play for
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the Tiirkiye A National Football Team,' had a revolutionary impact on Tiirkiye football and was also considered a form

of foreign player liberalization (Yiice et al., 2017).

The foreign player limit, which is currently a major topic of debate in Tiirkiye football, has led to sharper
disagreements among football stakeholders since the 2015-2016 season. One group of football authorities believes that
allowing a free number of foreign players has harmed Tiirkiye football and the national team, while another group argues
that restrictions could positively impact the national team and the clubs' sporting performance. For example, the statement
made by Mircea Lucescu, the then head coach of the Tiirkiye National Team, at the end of a national match lost to Ukraine
on September 2, 2017, "When Turks played well, they used to beat Italians and English. Now, teams play with unlimited
foreigners in matches. Therefore, it is difficult to reach the former level." (Cnntiirk, 2019), supports the limitations on

foreign players. The then head coach of the Galatasaray Football Team, Fatih Terim's;

"l am in favor of freedom. There is a mandatory 14 Turks. The 14 foreigners are not mandatory, but 14
Turks are. This is a Tiirkiye rule. At that time, this rule was considered a 'revolution.' We wanted the money,
like $50,000 for the first foreign player, $100,000 for the second, and $200,000 for the third, to be
transferred to clubs for the training of young players. Clubs that fielded local young players would receive
a substantial amount back. Later, this was restricted at the clubs' request. Because they couldn't get such
high amounts in Europe, some players sat on the bench in their clubs... | wanted them to leave. Now, the
most Tiirkiye players ever are playing abroad. This is a result of that rule. That rule has been beneficial

for Tiirkiye players.” (Beinsports, 2021)
and the then head coach of Antalyaspor, Tamer Tuna’;

" There has always been debate about how foreign player rules can benefit Tiirkiye football, whether they
contribute positively or cause harm. The reduction in the number of foreigners has been used as an
advantage in terms of improving the quality of local players. It led to the recognition of many players. For
instance, if Zeki, Caglar, and all the other players who were transferred had not had this opportunity, they
would not have been able to use the advantage of moving from the TFF 1st League to play abroad." (TRT
Spor, 2020)

...statements have criticized the foreign player limit. Analyzing the potential positive or negative effects of the two
differing viewpoints is quite challenging due to the presence of many factors affecting performance variables. However,
identifying quantitative relationships between foreign player quotas and some long-term performance indicators can
provide critical information for decision-makers and can also serve as a valuable data source for countries considering

new decisions regarding foreign player quotas.

When the research on the foreign player rule in Tiirkiye is examined, it includes studies on the economic impact
of quotas on sports clubs (Giindiiz et al., 2019), opinions of players and fans (Figne and Bardakg1, 2019; Yiice et al.,
2017), the general and legal aspects of foreign player restrictions (Ozer, 2022), the effects of foreign players on match
performance and parameters (Ozaydin and Aksu, 2019; Sever et al., 2023; Tastan, 2021) and the impact on local-foreign
player profiles in clubs (Ayik, 2022). In other countries, the foreign player quota has been the subject of numerous studies,
focusing on the socio-economic impacts of foreign player quotas in leagues (Lago-Pefias et al., 2019; Madichie, 2009;
Mifsud, 2022; Royuela and Gasquez, 2019), legal aspects (Frick, 2009; Gardiner and Welch, 2011; Kornbeck, 2017),
team performance (Hardman aand Lorwerth, 2014; Marcén, 2016; Medcalfe and Smith, 2018; Papanikos, 2024) and
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national and club team performance (Baur and Lehmann, 2007; Binder and Findlay, 2012; Karaca, 2008). When
evaluating scientific studies in Tiirkiye and other countries, it is observed that no research has been conducted using a
relational method to examine the long-term effects of changes in foreign player quotas on national team and club
performances. Therefore, this study is different from other works in the literature as it aims to investigate the relationship
between foreign player quotas and the sporting performance of the Tiirkiye National Team and Tiirkiye clubs competing
in European competitions. While previous research has explored various aspects of foreign player regulations in Tiirkiye,
including economic impacts, stakeholder perspectives, and short-term effects on match performance, it has not
systematically investigated the long-term correlation between evolving quota policies and sustained performance

outcomes.

This study addresses a significant gap in the existing literature by providing the first comprehensive, quantitative
analysis of the long-term relationship between foreign player quotas and the performance of both the Turkish national
team and Turkish clubs in UEFA competitions. In addition, the study contributes to the literature by employing a relational
methodology to examine this complex relationship over an extended period, offering valuable quantitative evidence to
inform policy decisions within Tiirkiye. Furthermore, by analyzing the multifaceted interplay between quotas, national
team success, and club performance in European competitions, this research provides a comparative framework for other

nations navigating similar policy challenges in the context of globalized football.

In conclusion, this study aims to determine the relationship between the changes in foreign player quotas
implemented by the Tiirkiye Football Federation in the Tiirkiye Super League from 1996 to 2024 and the sporting
performances of the Tiirkiye National Football Team and the teams competing in the Tiirkiye Super League in UEFA

tournaments, with regard to certain parameters.

In this study, the dependent variable is the quantitative changes in the foreign player quota in the Tirkiye
Football Federation Super League (The highest-level football league in Tiirkiye) from 1996 to 2024. The independent
variables include the national team and club performances during these years. Two different structures were generally
applied during the evaluation period of the foreign player quota. Therefore, the maximum number of foreign players
allowed in the team squad and the maximum number of foreign players allowed in the starting eleven constitute the
dependent variables of the study. The independent variables are: the Annual average points of the national team (Q1),
annual country ranking points (Q2), the national team's success rankings in UEFA European Championship qualifiers
and FIFA World Cup qualifiers (Q3), participation status of the national team in FIFA World Cup and UEFA European
Championship tournaments (Q4), the average number of players called up from Tiirkiye and other leagues who played
in the starting eleven (Q5), the number of matches played by football teams in group and knockout stages of European
leagues (Q6), and the number of teams participating in European cups (Q7). The reference year of 1996 was chosen
because the pool system was first implemented in the Tiirkiye Super League in that year, marking the beginning of a
fairer competition period among clubs and the subsequent frequent revisions of the foreign player quota. The data for all
variables are evaluated on a calendar-year basis (January 1 - December 31) because national team matches are not based
on a seasonal schedule like club matches. Thus, all data at the national team and club levels were analyzed on a yearly

basis.

Several critical reasons guided the determination of each independent variable in the study. The average points
of the national team were chosen as a performance indicator because the number of matches played each year varies (Q1).

Another variable with annual variability is the UEFA country ranking points, which change based on clubs' performance
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over the past 5 years and are related to the clubs' sports performance (Q2). One of the significant indicators of national
team performance is related to their participation in international tournaments. The ranking performance obtained from
the qualification groups determines the qualification for the tournaments. Therefore, the rankings achieved in qualification
groups (Q3) and the success in qualifying for tournaments (Q4) were evaluated as performance measures. Another
criterion related to national team performance is the leagues from which the players called up to the team come. In this
context, the average number of players from Tiirkiye and other league teams who play in the national team's starting
eleven was considered as a variable with potential variability (Q5). Additionally, the performance of sports clubs was
measured based on the number of matches played in group stages and knockout stages of European Cups (Champions
League [Cup 1], Europa League [Cup 2], Conference League [Cup 3]). This measurement accounts for the potential high
number of matches a team might play in preliminary rounds due to status requirements (e.g., continuing in lower-tier
tournaments if unsuccessful). Evaluating the number of matches in group and knockout stages allows for a more precise

measurement of performance on an annual basis (Q6).

Finally, the number of teams from a country participating in European cups each year was also considered as a
performance indicator. The relationship between the number of participating teams and changes in the country ranking
points is crucial, as the number of teams a country can send to tournaments may vary according to UEFA competition

status and country ranking (Q7).
METHOD

This study is designed using the relational screening model, which is one of the quantitative research models. In
the screening model, statistical examinations are conducted using numerical data to obtain information about the structure
and functioning of current events (Haslam, 2004). The type of correlation used in this study aims to determine whether

the variables change together and, if so, how this change occurs.

Data Collection Process: The research data were obtained from the website of Transfermarkt (only open access
data) page (01.01.2025-15.01.2025). The data obtained were cross-validated with the data on the UEFA and TFF
websites. In the study, data for each variable were gathered individually by the research team using a manual notation
method on the web, and the collected data were then organized into tables using Microsoft Excel. To ensure the reliability
of the data, each variable's data was collected separately by two researchers and compared to ensure that the data were

complete and error-free.

Analysis of Data: The analysis of the research data was conducted using the SPSS v26 software package. The
study was carried out with data covering 29 years. To determine whether the dataset met the assumption of normality, the
Shapiro-Wilk test was first applied. The test result was found to be statistically significant (p<0.05), which indicated that
the data deviated from a normal distribution. Supporting this finding, visual confirmation was obtained through the
examination of histogram graphs, which also showed that the data did not exhibit a normal distribution. Furthermore,
recommendations from the literature were considered; specifically, the advice to use non-parametric tests in correlational
studies when the sample size is below 30 (Cohen et al., 2002) and the view that non-parametric methods should be
employed when the Shapiro-Wilk test yields significant results (Field, 2005) were influential in this decision. In light of
all these assessments, the assumption that the data were not normally distributed was adopted, and therefore, Spearman
Correlation analysis, one of the non-parametric tests, was used to examine whether the relationship between the dependent

and independent variables was statistically significant at least at the p<0.05 level.
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Ethical Aspects of the Research: Research data were obtained from open access sources. In addition, approval
was obtained from Karabuk University Social and Human Sciences Ethics Committee (27.09.2024-2024/08) for this

research.
RESULTS

In this section of the study, the data related to the research are presented in tables, and explanations are provided.
Table 2

Research Data

= = =1 o
S g é g c 4 £ g e £ g 8 X, E X
£ 3§ § s zi . B.E Tizd 3@ LB
© 5 g 2z £Z Soapeff£s, 88L5; 2g §eg
T & § £t §O Z3538E5£2E EcgE D2 £o%
> 2 = 5] EF2 ©558kFE €203 ceey IS SS g
1) g s o Oo T e log v oW o= =R N = 8 5
5 ©. 4 c® S c£.3s238c Pe>g RQeEg 2 38§8¢9
2 E= L SE IX¥ 853 Eg8EcL S8 oc 5852 ES 2o
5] SE 2 28 wWwg EST 5SS8gE S35z 888 5N SE3
19} | [ 2L D 200 Zz00&8Z o028 docold8 Zd4 Z o0
1996 4 3 1,17 11 2 1 10,5 0,5 20 4
1997 4 3 2,00 8 - - 11 0 20 5
1998 5 5 2,00 14 3 0 11 0 12 4
1999 5 5 1,86 14 - - 11 0 10 4
2000 5 5 1,57 11 2 1 10 1 28 3
2001 6 5 2,22 7 - - 7,33 3,67 24 5
2002 8 5 2,20 10 2 1 6,3 4,7 30 5
2003 6 5 1,75 10 - - 7,3 3,7 30 3
2004 6 6 1,20 11 2 0 9,4 1,6 26 4
2005 6 6 2,22 15 - - 8,11 2,89 16 4
2006 6 6 3,00 14 2 0 9,66 1,34 22 3
2007 7 6 1,67 11 - - 8,55 2,45 20 3
2008 8 6 1,89 11 2 1 8,66 2,34 22 5
2009 8 6 1,17 11 - - 8,5 2,5 22 5
2010 10 6 1,50 10 3 0 8,5 2,5 16 4
2011 8 6 1,50 11 - - 9,12 1,88 14 4
2012 8 6 0,75 10 2 0 7,25 3,75 16 4
2013 10 6 2,17 11 - - 8,66 2,34 24 4
2014 8 5 0,75 12 4 0 9,75 1,25 16 4
2015 14 11 2,33 11 - - 9,33 1,67 20 4
2016 14 11 1,14 10 3 1 8,28 2,72 28 4
2017 14 11 1,67 10 - - 8 3 28 4
2018 14 11 0,75 10 4 0 3,75 7,25 26 5
2019 14 11 2,30 11 - - 51 5,9 28 4
2020 14 11 1,00 13 2 1 4 7 16 2
2021 14 8 1,62 20 - - 3,15 7,85 18 4
2022 14 8 1,86 12 2 0 5,28 5,72 26 4
2023 14 8 2,13 9 - - 5,87 5,13 26 5
2024 14 11 1,81 10 1 1 6,28 4,72 11 5
Average 9.07 | 6.82 1.69 |11.35 2.5 - 7.98 3.02 21.57 4.04

* Cup 1= Champions League, Cup 2= Europa League (Formerly UEFA Cup), Cup 3= Conference League and Cup Winners' Cup
matches played between 1996 and 1999.

Table 2 presents the foreign player quota in team squads, the number of foreign players allowed in the starting
eleven, the national team's average points, country ranking points, the number of FIFA World Cup and UEFA European
Championship appearances of the Tiirkiye national team, the average number of players from Tiirkiye and other league
teams in the national team’s starting eleven, and the number of matches and participations of Tiirkiye clubs in UEFA
tournaments between 1996 and 2024. The data, it is observed that the number of foreign players that clubs in Tiirkiye can

sign and the number of foreign players allowed in the starting eleven generally show an increasing trend.

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



The Relationship Between Foreign Football Player Quota and Team Performance
Yabanci Futbolcu Kontenjani ile Takim Performansi Arasindaki Tligki l l 2

Table 3

Results of Pearson Correlation Analysis for Research Data (p<0.01)
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p 0601 0520 0,742 0,866 0,000 0,000 0,373 0,467
Number of foreign players in the r -0,060 -0,007 -0,055 -0,016 -,642™ 642" 0,115 -0,001
starting eleven p 0757 0972 0,847 0,955 0,000 0,000 0,551 0,997

Examining Table 3 reveals that there is a high to moderate correlation between the foreign player quota in team
squads and the number of foreign players allowed in the starting eleven with the average number of players from Tiirkiye
and other league teams who participate in national team matches. On the other hand, no significant correlation was found

between the number of foreign players in the team and the starting eleven with the other independent variables.

DISCUSSION

Regulations regarding foreign players can vary between countries. The most well-known rule in this regard is
player quotas. Following the Bosman ruling, the legal situation changed to allow players whose expired contracts to move
freely between European Union countries and ended the restriction on unlimited contracts (McCutcheon, 2002). This has
elevated the football transfer market to a different economic level. In parallel with advancements in communication
technologies, the globalization of football products has increased competition (Horne and Manzenreiter, 2004). As a
result, clubs place significant emphasis on transfers to build the best team and increasingly seek players from outside their

country to include the best footballers.

However, national football federations' rules act as a legal barrier to clubs' desires to achieve sporting success
through foreign player transfers. Federations, believing that foreign quotas negatively impact national team success,
develop various rules (quotas, criteria, etc.) to aim at enhancing the sporting achievements of both clubs and national

teams.

However, this situation is often debated by the stakeholders in football. While football clubs advocate for the
absence of foreign player quotas in pursuit of sporting success (Fisne and Bardakg1, 2019), federations are developing
restrictive rules to ensure opportunities for local players on the field. Due to the free movement of players within European
Union countries, making definitive statements about the impact of foreign player quotas on team performances may be
challenging too. For instance, despite the English Premier League's long-standing absence of a foreign player quota being
widely recognized as one of the world's best leagues, it is quite difficult to assert that the England national team has been

successful compared to its league teams (Eurosports, 2024; UEFA, 2024).
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From this perspective, it can be argued that the freedom of foreign players in the English Premier League allows
teams to be more competitive but also potentially hinders the development of English players (Burrows et al., 2014). In
contrast, national football teams and clubs from Spain, Germany, and Italy, which do not have foreign player restrictions,
have won titles in international tournaments over the past 20 years. For EU member countries, these two different
examples suggest that the impact of foreign player rules on league teams and national teams may vary, and the sole
criterion for success may not be directly linked to foreign player quotas. In countries outside the European Union,
however, foreign player quotas might be more closely associated with sporting success. Particularly for non-EU countries

that are members of UEFA, the importance of quota regulations on foreign player transfers becomes more significant.

Although not an EU member, Tirkiye is a UEFA member and competes in the European football arena. The
Tirkiye Football Federation, which has exhibited a hesitant profile regarding foreign player quotas, has frequently
changed regulations over the past 30 years, generally increasing the foreign player quota to find the most effective
approach. Inspired by this situation, the study evaluated the issue based on rational indicators and ultimately found

interesting and noteworthy results for decision-makers.

In the first research question (Q1), no significant relationship was found between the foreign player quota set for
team and match squads and the national team's average annual points. This finding indicates that the performance of the
national team between 1996 and 2023 did not vary linearly with the foreign player quota. The Tiirkiye National Football
Team's average points have fluctuated between high and low over the years. Additionally, the national team's performance
in World Cup and European Championship qualifiers, having finished second nine times, third three times, and fourth
twice, mirrors the variability in the national team’s average points. This situation may be because even though the foreign
player quota has increased over the years, the quality of the pool of Tiirkiye players has not changed. It is also possible
that Tirkiye players have improved their personal performance with the increase in foreign quotas or that the national
team coaching staff has called up players from other leagues. Therefore, no relationship can be established between the
national team's average points and the foreign player quota. Binder and Findlay (2012) also highlight in their study that
the major leagues have not been significantly affected by the free movement between member countries post-Bosman
Case.

In the second research question (Q2), it was determined that there is no significant relationship between the
changes in the foreign player quota in the Tirkiye Super League over the years and the position of the Tiirkiye National
Team in the UEFA country rankings. The UEFA country ranking is based on the performance of clubs in UEFA
tournaments over the past five years. An examination of Tiirkiye’s situation between 1996 and 2023, it is observed that
Tiirkiye was ranked 7th in 2001 and 20th in 2021 (X=11). This finding indicates that reducing or increasing the foreign
player quota does not have a direct effect on the success of clubs in UEFA tournaments, and other factors may influence
Tiirkiye's variable performance in UEFA rankings over the years. Contrary to this research finding, Karaca (2008) found
that foreign players have stimulated club success. This difference supports the argument that the sporting success of clubs

in Tirkiye may be related to other factors.

It was found that the success ranking of the Tiirkiye National Team in FIFA World Cup and UEFA European
Championship qualifying group matches (Q3) and participation in these tournaments (Q4) are not related to foreign player
quotas (team and match squad). Since 1996, Tiirkiye has participated in only one World Cup but has qualified for the
UEFA European Championships in 2008, 2016, 2020, and 2024. Despite the more liberal foreign player policy

implemented since 2016 and the recent qualifications for the European Championships, there is no significant relationship
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with national team success, suggesting that other factors may be more influential in sporting success. Karaca (2008) and
Solberg (2008) report that foreign players in major European leagues do not have a negative impact on national teams.
The results of these studies may reflect the high level of player import and export within the European Union due to the

free movement of players within the Union.

The analysis revealed a high (Q5) and moderate-level (Q6) significant relationship between the changes in
foreign player quotas over the years and the average number of Tiirkiye and foreign league players starting in the national
team’s official matches. According to the correlation test results, the high negative relationship between the team and
starting eleven foreign player limits and the number of Tiirkiye players from local leagues joining the national team
indicates that as foreign quotas decrease, the proportion of local league players in the national team increases. This
suggests that during periods when local leagues provide more opportunities for Tiirkiye players, a significant number of
players selected for the national team come from local leagues. As foreign quotas increase, local players might get less
playing time in the Tiirkiye Super League or face increased competition, which can drive them to develop further or
transfer to international clubs to gain experience. The high positive relationship identified in the fifth research question
implies that Tiirkiye players in other leagues have a higher likelihood of playing in the national team. This is because
players from more competitive and higher-level leagues may contribute more to the national team, leading national team
managers to prioritize these players. Moreover, an increase in foreign quotas might lead dual-nationality players from
other countries to choose to play for the Tiirkiye National Team, further increasing the presence of foreign league players
in the national team over time. Contrary to this finding, a study on countries participating in the 2006 FIFA World Cup
found that foreign quotas affected both local and foreign league players' contributions to national team success (Baur and
Lehmann, 2007). In contrast, Travlos et al. (2017) reported that increases in foreign player quotas led to a reduced impact
of domestic players on team success. Similarly, Solberg (2008) noted that countries like France, Norway, and Greece,
which send players to higher-quality leagues, benefit from this strategy. The foreign player restrictions in Russia have
also encouraged club owners to invest in youth academies (Charyev, 2016). These studies indicate that changes in foreign

player quotas can impact the profiles of national team players and consequently, national team performance.

In the sixth and seventh research questions, the relationship between foreign player quotas and club performance
indicators was examined. No significant relationship was found between changes in foreign player quotas over the years
and the number of matches played by Tiirkiye football clubs in UEFA tournaments (Q6) and the number of clubs
participating in European cups (Q7). This finding indicates that changes in foreign player quotas do not have a direct
effect on the international performance of Tiirkiye football clubs. Specifically, the number of matches played by clubs in
UEFA tournaments and the number of clubs participating in European cups can be considered independently of changes
in foreign player quotas. While there is limited evidence that the competitive balance of national leagues in Europe was
seriously affected post-Bosman ruling, it has been reported that top teams competing in the Champions League have
noticeably strengthened (Binder and Findlay, 2012). Additionally, an increase in the number of foreign players may
impact the quality of teams' play (Sever et al., 2023). Foreign players also affect the international performance of club
teams (Karaca, 2008). Similarly, the relationship between foreign players' presence in matches and clubs' success at local
and European levels has been observed (Varmus et al., 2019). Generally, leagues with a higher number of foreign players
tend to have clubs ranked better in the world rankings. However, teams that have more foreign players but lack the ability
to select better players may not achieve any success (Royuela and Gasquez, 2019). This emphasizes the importance of
having not just any foreign players, but quality players. The information in the literature is not directly supported by the

research results. This discrepancy highlights the need to evaluate the number of matches played in UEFA tournaments

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



Fatih Mehmet PARLAR, Emre UYSAL, Nedim TEKIN l l 5

and the number of clubs participating in European cups independently of changes in foreign player quotas. Therefore,

Tirkiye football clubs should be managed with broader strategies and policies to enhance their performance.

When evaluating the research findings, the lack of significant relationships in both national team and club-level
sports performance suggests that foreign player quotas are not a primary factor in improving the success of the national
team and clubs in international tournaments. Investments in youth development and infrastructure are crucial for the long-
term success of the national team. Additionally, the quality of coaches and technical staff can have a direct impact on the
national team's game strategy and tactical discipline. The decisions and policies of the federation also influence player
development and overall team performance. Improvements in areas such as financial management, infrastructure
investments, player development programs, and transfer policies are likely to be more effective in enhancing the

international success of Tiirkiye football clubs.
CONCLUSION

In this study, which examines the relationship between foreign player quotas implemented by the Tiirkiye
Football Federation from 1996 to 2024 and various performance indicators, no significant relationship was found between
the national team’s average points, country ranking, national team’s qualification group ranking, participation in FIFA
World Cups and UEFA European Championships, the number of matches played by clubs in UEFA Cup 1, 2, and 3, and
the number of teams participating in UEFA club competitions (p>0.05). However, a significant relationship was found
between the total foreign player quota and the number of players in the first 11 of the national team, Tiirkiye (r=-.739;
p<0.01), and the average number of players in other leagues (r=.739; p<0.01). A significant relationship was also found
between the foreign player quota in the first 11 and the number of players in the first 11 of the national team, Tiirkiye (r=-
642; p<0.01), and the average number of players in other leagues (r=.642; p<0.01). Specifically, there is a high and
moderate level of relationship between the team squad's foreign quotas and the number of foreign players allowed in the
starting eleven, and the average number of players from Tiirkiye and other leagues in the national team. These results
indicate that annual changes in foreign player quotas are not a primary factor influencing the international performance
of the Tiirkiye National Team and Tiirkiye Super League clubs. However, as the foreign player quota increases, it appears
that more players directly playing in the national team’s starting eleven come from other leagues. Having players invited
to the national team from higher-performing European leagues may positively affect the national team's success in the
future. Therefore, it is recommended that football managers consider these findings when making decisions regarding
foreign player quotas. Additionally, since no significant relationships were identified between performance indicators at
the club level and foreign player quotas, it is important to address foreign player quota practices comprehensively, engage

in data-driven planning, and focus on other factors that may affect sporting success.

Limitations and Recommendations for Future Research: The study is limited to the foreign player quotas
applied in the Tiirkiye Super League between 1996 and 2024 and the independent variables defined by the research team.
Consequently, other factors that could influence these independent variables have been overlooked. As the evaluation is
conducted on an annual basis, planning issues that might affect the performance of the national team and clubs (such as
managerial errors, technical limitations), economic constraints, UEFA restrictions, pandemics, or natural events have not
been considered. The policy on foreign player quotas implemented in Tiirkiye serves as an example for countries that are
indecisive in this regard. The results obtained from the 29-year period evaluated in this study may change in the future.
Therefore, the parameters examined in this study may yield different results if reassessed in the coming years. Researchers

can contribute to solving this relatively under-researched topic by examining other factors potentially related to foreign
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player quotas (such as foreign player profiles, profiles of players invited to the national team from leagues outside Tiirkiye,

economic factors, or match statistics) at both the national team and club levels.
Author Contribution:

1. Fatih Mehmet PARLAR: Idea/Concept, Supervision/Consulting, Analysis and/or Commentary, Article
Writing

2. Emre UYSAL: Design, Data Collection and/or Processing, Article Writing

3. Nedim TEKIN: Critical Review, Article Writing
Funding:
This research did not receive funding from any public, commercial, or non-profit organizations.
Declaration of Interest:

The authors declare no financial or non-financial interests that could have affected the objectivity or integrity of this

research and have no financial relationships with any organization regarding the research findings.
Disclosure statement:

No potential conflict of interest was reported by the authors.

Information about Ethical Board Permission
Committee Name: Karabuk University Social and Human Sciences Ethics Committee
Date: 27.09.2024
Issue No: 2024/08

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



Fatih Mehmet PARLAR, Emre UYSAL, Nedim TEKIN l l 7

REFERENCES

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

Addesa, F., and Delice, E. (2019). Reform effectiveness and unresolved issues of the football in the Turkish Super League. Annals of Applied
Sport Science, 8(2), 2-7.

Ayik, U. (2022). 5+ 1, 5+ 1+ 2 or 6+ 2+ 2. A geographical perspective on the never-ending debate of home-grown versus foreign footballers
in Turkey. Soccer & Society, 23(8), 932-948. https://doi.org/10.1080/14660970.2021.1993195

Baur, D. G., and Lehmann, S. (2007). Does the mobility of football players influence the success of the national team? 111S Discussion Paper
No. 217.

Beinsports. (2021). Fatih Terim'den yabanci kurali agiklamasi. Retrieved 11.05.2024 from https://beinsports.com.tr/haber/fatih-terimden-
yabanci-kurali-aciklamasi-2

Binder, J. J., and Findlay, M. (2012). The effects of the Bosman ruling on national and club teams in Europe. Journal of Sports Economics,
13(2), 107-129.

Burrows, A., Massey, B., and Drakeford, S. (2014). Why has England not won a major football competition since 1966? In The Sports
Monograph: Critical perspectives on socio-cultural sport, coaching and Physical Education. SSTO Publications, 141-151.

Charyev, G. (2016). Consequences of the limit on foreign players in Russian football. Soccer & Society, 17(4), 571-587.

CNNTURK. (2019). Last minute foreign rule move from TFF. Retrieved May 15, 2024 from https://www.cnnturk.com/spor/futbol/tffden-son-
dakika-yabanci-kurali-hamlesi?page=11

Cohen, L., Manion, L., and Morrison, K. (2002). Research methods in education. Routledge. https://doi.org/10.4324/9780203224342
Eurosports. (2024). World cup previous winners. Retrieved May 11 2024 from https://www.eurosport.com/football/world-cup/palmares.shtml
Fisne, M., and Bardakgi, S. (2019). A research on foreign player limitation in the Turkish football with the overview of the fans. MANAS
Journal of Social Studies, 8(1), 541-565.

Flores, R., Forrest, D., and Tena, J. d. D. (2010). Impact on competitive balance from allowing foreign players in a sports league: Evidence
from European soccer. Kyklos, 63(4), 546-557. https://doi.org/10.1111/j.1467-6435.2010.00487.x

Frick, B. (2009). Globalization and Factor Mobility: The Impact of the Bosman-Ruling"on Player Migration in Professional Soccer. Journal
of Sports Economics, 10(1), 88-106.

Gammelseter, H. (2009). The organization of professional football in Scandinavia. Soccer & Society, 10(3-4), 305-323.
https://doi.org/10.1080/14660970902771373

Gardiner, S., and Welch, R. (2011). Nationality quotas in European football. Journal of Policy Research in Tourism, Leisure and Events,
3(3), 316-320. https://doi.org/10.1080/19407963.2011.589169

Giindiiz, B., Shamatava, K., and Sayan, 1. (2019). The effect of the foreign football player limitation on teams economies. International
Sport Science Student Studies, 1(1), 58-68.

Hardman, A., and Lorwerth, H. (2014). Player quotas in elite club football. Sport, Ethics and Philosophy, 8(2), 147-156.
https://doi.org/10.1080/17511321.2014.931879

Haslam, N. (2004). Relational models theory: A contemporary overview (pp. 3-25). Mahwah, NJ: Laurence Erlbaum Associates.
https://doi.org/10.4324/9781410611413

Horne, J., and Manzenreiter, W. (2004). Football, culture, globalisation: Why professional football has been going East. In Football goes
east (pp. 17-34). Routledge.

Karaca, O. (2008). The impact of foreign players on international football performance. MPRA. https://mpra.ub.uni-
muenchen.de/11064/1/MPRA_paper_11064.pdf

Kornbeck, J. (2017). Bosman and athlete welfare: The sports law approach, the social policy approach, and the EU Guidelines on Dual
Careers. Liverpool Law Review, 38, 307-323. https://doi.org/10.1007/s10991-017-9203-9

Lago-Peiias, C., Lago-Peiias, S., and Lago, I. (2019). Player migration and soccer performance. Frontiers in Psychology, 10, 616.
https://doi.org/10.3389/fpsyg.2019.00616

Madichie, N. (2009). Management implications of foreign players in the English Premiership League football. Management Decision, 47(1),
24-50.

Marcén, M. (2016). The Bosman ruling and the presence of native football players in their home league: the Spanish case. European Journal
of Law and Economics, 42, 209-235.

McCutcheon, J. P. (2002). Free movement in European sport. European Sport Management Quarterly, 2(4), 308-320.

Medcalfe, S., and Smith, R. (2018). The effect of foreign players on pay and performance in Major League Soccer. International Journal of
Sport Finance, 13(4), 297-318.

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


https://doi.org/10.1080/14660970902771373
https://doi.org/10.1080/19407963.2011.589169
https://doi.org/10.1080/17511321.2014.931879
https://doi.org/10.4324/9781410611413
https://doi.org/10.1007/s10991-017-9203-9
https://doi.org/10.3389/fpsyg.2019.00616

The Relationship Between Foreign Football Player Quota and Team Performance
Yabanci Futbolcu Kontenjani ile Takim Performansi Arasindaki Tligki l l 8

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45,

46.

47.

48.

49.

Mifsud, J. (2022). Proposed increase in foreign player quota in top-tier maltese football: An in-depth investigation of local attitudes. MCAST
Journal of Applied Research and Practice, 6(3), 141-158. https://doi.org/10.5604/01.3001.0016.0900

Ozaydin, S., and Aksu, Y. E. (2019). The effects of foreign player regulations on player productivity in the Turkish Super League. Journal
of Research in Economics, 3(2), 177-191. https://doi.org/10.35333/JORE.2019.54

Papanikos, G. T. (2024). Foreign players in the Greek Football League: Evidence from the 2023-24 regular season. Athens Journal of Sports,
11(1), 59-78. https://doi.org/10.30958/ajspo.11-1-4

Royuela, V., and Gasquez, R. (2019). On the influence of foreign players on the success of football clubs. Journal of Sports Economics,
20(5), 718-741.

Sever, O., Cigerci, E., Oztop, M., ipekoglu, G., Goniilates, S., Akyildiz, Z., and Nobari, H. (2023). How does the increase in foreign
players affect football? BMC Sports Science, Medicine and Rehabilitation, 15(1), 32.

Solberg, H. A. (2008). The international trade of players in European club football: consequences for national teams. International Journal of
Sports Marketing and Sponsorship, 10(1), 73-87. https://doi.org/10.1108/IJSMS-10-01-2008-B009

Sports Interactive. (2024). League information. Sports Interactive. Retrieved May 10, 2024, from https:/community.sports-
interactive.com/sigames-manual/football-manager-2024/league-information-r4954/

Tastan, H. S. (2021). The effects of the number of foreign players and market values of the super league clubs on the sports success of the
clubs. International Journal of Sport Culture and Science, 9(2), 268-281.

TFF 2008-2009 Status. (2008). 2008 — 2009 Season Turkcell Super League Competitions Status. Retrieved May 11, 2024, from
https://www.tff.org/Resources/TFF/Documents/ TFF/statu2008/TSL-2008-2009.pdf

TFF 2011-2012 Status. (2011). TFF 2011-2012 Status. Retrieved May 11, 2024, from
https://www.tff.org/Resources/TFF/Documents/0002012/Ligler/SuperLig/2011.10.26-Spor-Toto-Super-Lig-Statusu.pdf

TFF 2012-2013 Status. (2012). TFF 2012-2013 Status,. Retrieved May 11, 2024, from
https://www.tff.org/Resources/TFF/Documents/000013/TFF/STATULER/Spor-Toto-Super-Lig-Statusu-2012-13.pdf

TFF 2015-2016 Status. (2015). TFF 2015-2016 Status. Retrieved May 11, 2024, from
https://www.tff.org/Resources/TFF/Documents/00000016/Ligler/Statuler/2015-2016-Sezonu-SporTotoSuperLig-Statusu.pdf

TFF 2017-2018 Status. (2017). TFF 2017-2018 Status. Retrieved May 11, 2024, from
https://www.tff.org/Resources/TFF/Documents/STATULER/2017-2018/2017-2018-Super-Lig-Statusu.pdf

TFF 2020-2021 Status. (2020). TFF 2020-2021 Status. Retrieved May 11, 2024, from
https://www.tff.org/Resources/TFF/Documents/STATULER/2020-2021/2020-2021-SL-STATU.pdf

TFF. (2024). Number of foreign players in the Super League will be reduced to 12 starting from the 2024-2025 Season. Retrieved Dec 01,
2024, from https://www.tff.org/default.aspx?pagelD=687&ftxt|D=43115

Travlos, A. K., Dimitropoulos, P., and Panagiotopoulos, S. (2017). Foreign player migration and athletic success in Greek football. Sport,
Business and Management: An International Journal, 7(3), 258-275. https://doi.org/10.1108/SBM-02-2016-0006

Trequattrini, R., Massaro, M., Lardo, A., and Cuozzo, B. (2019). Knowledge transfer and managers turnover: impact on team performance.
Business Process Management Journal, 25(1), 69-83. https://doi.org/10.1108/BPMJ-06-2017-0169

TRT Spor. (2020). Technical men evaluated the new foreign rule. Retrieved May 11, 2024, from
https://www.trtspor.com.tr/haber/futbol/teknik-adamlar-yeni-yabanci-kuralini-degerlendirdi-18515948

Tiirkmen, A., and Senocak, H. D. (2021). Determinants of import and export in Turkish football. Alanya Academic Review Journal, 5(3),
1393-1410. https://doi.org/10.29023/alanyaakademik.873091

UEFA. (2024). UEFA Rankings. Retrieved May 11, 2024, from https://www.uefa.com/nationalassociations/uefarankings/

Varmus, M., Kubina, M., and Adamik, R. (2019). Impact of the proportion of foreign players’ appearances on the success of football clubs
in domestic competitions and european competitions in the context of new culture. Sustainability, 12(1), 264.
https://doi.org/10.3390/su12010264

Wicker, P., Feiler, S., and Breuer, C. (2013). Organizational mission and revenue diversification among non-profit sports clubs. International
Journal of Financial Studies, 1(4), 119-136. https://doi.org/10.3390/ijfs1040119

Yiice, A., Katirci, H., and Kuzu, C. (2017). Foreign Football Player Limit in Turkish Football Leagues and Opinions of Turkish Football
Players. CBU Journal of Physical Education and Sport Sciences, 12(2), 24-39.

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


https://doi.org/10.5604/01.3001.0016.0900
https://doi.org/10.35333/JORE.2019.54
https://doi.org/10.30958/ajspo.11-1-4
https://doi.org/10.1108/IJSMS-10-01-2008-B009
https://community.sports-interactive.com/sigames-manual/football-manager-2024/league-information-r4954/
https://community.sports-interactive.com/sigames-manual/football-manager-2024/league-information-r4954/
https://www.tff.org/Resources/TFF/Documents/TFF/statu2008/TSL-2008-2009.pdf
https://www.tff.org/Resources/TFF/Documents/0002012/Ligler/SuperLig/2011.10.26-Spor-Toto-Super-Lig-Statusu.pdf
https://www.tff.org/Resources/TFF/Documents/000013/TFF/STATULER/Spor-Toto-Super-Lig-Statusu-2012-13.pdf
https://www.tff.org/Resources/TFF/Documents/00000016/Ligler/Statuler/2015-2016-Sezonu-SporTotoSuperLig-Statusu.pdf
https://www.tff.org/Resources/TFF/Documents/STATULER/2017-2018/2017-2018-Super-Lig-Statusu.pdf
https://www.tff.org/Resources/TFF/Documents/STATULER/2020-2021/2020-2021-SL-STATU.pdf
https://www.tff.org/default.aspx?pageID=687&ftxtID=43115
https://doi.org/10.1108/SBM-02-2016-0006
https://doi.org/10.1108/BPMJ-06-2017-0169
https://www.trtspor.com.tr/haber/futbol/teknik-adamlar-yeni-yabanci-kuralini-degerlendirdi-18515948
https://doi.org/10.29023/alanyaakademik.873091
https://www.uefa.com/nationalassociations/uefarankings/
https://doi.org/10.3390/su12010264
https://doi.org/10.3390/ijfs1040119

Research Article

Spor Bilimleri Dergisi / Hacettepe Journal of Sport Sciences
DOI: https://doi.org/10.17644/sbd.1653877 2025, 36(2), 119-131

The Role of Personality Traits and Gender in Sports Coaching Preferences

Kisilik Ozellikleri ve Cinsiyetin Spor Koglugu Tercihlerindeki Rolii

'0guzhan BOZKURT
ORCID No: 0000-0002-7279-9304

'Ozgiir EKEN
ORCID No: 0000-0002-5488-3158

nonii University, Faculty of Sport
Sciences, Department of Physical
Education and Sport Teaching

Yazisma Adresi
Corresponding Address:

Ogr. Goér. Oguzhan BOZKURT
Inonii  University, Faculty of Sport

Sciences, Department of  Physical
Education and Sport Teaching

E-posta: oguzhan.bozkurt@inonu.edu.tr

Gelig Tarihi (Received): 08.03.2025
Kabul Tarihi (Accepted): 21.05.2025

ABSTRACT

This study aims to examine the relationship between the personality traits and genders of
students from the Faculty of Sports Sciences at Inonu University and their preferences for
sports coaching. Based on a relational survey model, the study involved 243 participants,
consisting of 141 males and 102 females aged between 18 and 24 (Mage = 20.5, SD = 1.7).
The personality traits of the participants were assessed using the Five Factor Personality
Inventory, while their coaching preferences were evaluated using the Leadership Scale for
Sport. The data were analyzed using independent samples t-tests and multiple regression
analysis methods. According to the analysis results, gender has shown a significant effect
on personality traits. Men scored higher in extraversion and self-discipline, whereas women
were found to excel in agreeableness, neuroticism, and openness to experience.
Additionally, the examination of coaching preferences revealed that men significantly
favored the autocratic coaching style, while women preferred the educational and
instructional coaching style. According to analyses of personality traits, the characteristic of
openness to experience has a positive effect on the coaching types of education and
training, while agreeableness has a positive impact solely on the education and training
coaching type. Extraversion has shown a significant and positive effect on the autocratic
coaching type. However, no personality traits have had a significant effect on the
democratic and rewarding behavioral coaching types. In conclusion, the findings indicate
that gender has a significant effect both on personality traits and coaching preferences,
while personality traits themselves also play a determinative role in coaching preferences.

Keywords: Personality traits, Sports coaching, Gender

Bu calisma, inéni Universitesi Spor Bilimleri Fakiiltesi égrencilerinin kisilik dzellikleri ve
cinsiyetleri ile spor koglugu tercihleri arasindaki iliskiyi incelemeyi amaglamaktadir. iliskisel
tarama modeline dayanan g¢alismaya, yaslari 18 ile 24 (Ortyas = 20,5, SS = 1,7) arasinda
degisen toplam 243 katilimci (141 erkek ve 102 kadin) dahil edilmistir. Katilimcilarin kisilik
ozellikleri Bes Faktor Kisilik Envanteri ile degerlendirilirken, kogluk tercihleri Spor igin
Liderlik Olgegi kullanilarak analiz edilmistir. Veriler, bagimsiz érneklem t-testi ve ¢oklu
regresyon analizi yontemleriyle incelenmistir. Analiz sonuglarina gore, cinsiyetin kisilik
ozellikleri Uzerinde anlamli bir etkisi oldugu gorilmustir. Erkekler disa doniiklik ve 6z
disiplin puanlarinda daha yiiksek degerlere sahipken, kadinlarin uyumluluk, duygusal
dengesizlik (nevrotizm) ve deneyime agiklik Ozelliklerinde daha basarili olduklari
belirlenmistir. Ayrica, kogluk tercihleri incelendiginde erkeklerin otoriter (otokratik) kogluk
stilini anlamh oOlgide daha fazla tercih ettikleri, kadinlarin ise egitim ve 6gretim odakh
kogluk stilini tercih ettikleri gorllmustur. Kisilik 6zellikleri analizlerine gore, deneyime
acikhk ozelliginin egitim ve o6gretim kogluk turi Gzerinde olumlu bir etkisi oldugu,
uyumluluk 6zelliginin ise yalnizca egitim ve 6gretim kogluk tiirline pozitif bir etkisi oldugu
tespit edilmistir. Disa donlklGgin otoriter kogluk tlrd tizerinde anlamli ve olumlu bir etkisi
oldugu belirlenmistir. Bununla birlikte, demokratik ve o6dillendirici davranigsal kogluk
turleri Uzerinde herhangi bir kisilik 6zelliginin anlamh bir etkisi olmadigi gorulmustir.
Sonug olarak, elde edilen bulgular, cinsiyetin hem kisilik 6zellikleri hem de kogluk tercihleri
lizerinde anlamh bir etkisi oldugunu, ayrica kisilik ozelliklerinin de kogluk tercihleri
Uzerinde belirleyici rol oynadigini gdstermektedir.

Anahtar Kelimeler: Kisilik 6zellikleri, Spor koglugu, Cinsiyet
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INTRODUCTION

Personality traits refer to consistent patterns in how individuals think, feel, and behave (Lucas and Donnellan,
2011). The study of personality has been integral to sports and exercise psychology since Coleman Griffith emphasized
its importance in understanding athlete performance. Over time, researchers have continued to investigate which
personality traits are associated with athletic success (Allen et al., 2013). Understanding athletes’ personality
characteristics is not only academically significant but also offers practical advantages; sports psychologists and coaches
can use personality assessments to personalize interventions and optimize counseling processes, ultimately supporting

athletes more effectively (Spielmann et al., 2024).

Personality traits predict a range of performance indicators in competitive contexts such as work and academia
(Poropat, 2009). Research conducted in athletic environments has provided evidence that these trait dimensions forecast
short-term athletic behaviors (Allen et al., 2011; Kaiseler et al., 2019). However, distinguishing and defining the optimal
personality type is extremely challenging, as it is largely influenced by the sports discipline practiced and the athletes'
personal conditions (Piepiora, 2021). Studies have indicated that certain personality traits are associated with greater
success in competitive sports. Piepiora and Witkowski (2020) found that a fundamental mental factor distinguishing
champions from other competitors is low neuroticism, while linking this importance to extraversion in their review (Allen
et al., 2020). Elite athletes typically exhibit higher conscientiousness and lower neuroticism compared to lower-tier rivals
(Allen et al., 2011). Paralympic athletes demonstrate greater resilience and lower anxiety than their unselected peers
(Martin et al., 2011). Longitudinal studies also associate conscientiousness and low neuroticism with higher performance
and progression in professional sports (Piedmont et al., 1999). Additionally, significant differences indicate that elite

athletes are more extraverted and emotionally stable compared to recreational-level athletes (Kirkcaldy, 1982).

One of the various social factors that can affect athletes' motivation in a sports context is the influence of the
coach—perhaps one of the most significant factors (Amorose and Anderson-Butcher, 2007; Vallerand and Losier, 1999).
A coach plays a crucial role in shaping the psychological experiences that athletes derive from their sports participation
(Mageau and Vallerand, 2003). A successful sports team needs coaches who can appropriately guide athletes to maintain
healthy team relationships and achieve high levels of performance (Mallett, 2005). Coaches' behaviors directly impact
athletes' psychological aspects and their social-moral attitudes (Kim et al., 2018). Numerous studies have found that
coaches’ leadership behaviors can play a significant role in athletes’ psychological development and satisfaction (Weiss
and Friedrichs, 1986), training efficiency, and game outcomes (Becker and Wrisberg, 2008), as well as team cohesion

(Jowett and Ntoumanis, 2004; Vincer and Loughead, 2010).

Personality and psychological characteristics significantly affect not only the athletic performance of athletes
but also their relationships with their coaches and their coaching preferences (Collinwood, 2020; Horn et al., 2011; Terry
and Howe, 1985). Research conducted in recent years shows that athletes' personalities and psychological profiles play a
decisive role in their preferred coaching styles and leadership approaches. For example, Horn et al. (2011) revealed that
the psychological characteristics of athletes, such as their motivational orientation and anxiety levels, have an impact on
democratic or autocratic leadership styles and the types of feedback expected from coaches. Terry and Howe (1985)
showed that athletes' different personality traits affect the leadership and communication styles they expect from their
coaches. Similarly, Collinwood (2020) also states that personality types have an impact on the quality of athlete-coach

relationships and perceptions of the coaching process. These findings show that personality and psychological
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characteristics should be taken into account not only in the individual competition environment but also in coaching and

leadership processes.

A framework considered as a criterion for leadership in sports coaching is the Sports Leadership Scale (SLS),
developed by Chelladurai and Saleh (1980). This scale conceptualizes leadership through five distinct dimensions of
leader behavior in sports environments: training and instruction, democratic behavior, autocratic behavior, social support,

and positive feedback (Loughead and Hardy, 2005).

Based on a multidimensional model, researchers have identified various sociocultural factors that influence
athletes' preferred leadership behaviors. These include gender (Chia et al., 2015), age or maturity (Martin et al., 1999),
type of sport (Terry, 1984), and level of competition (Beam et al., 2004). For instance, athletes in individual sports prefer
coaches who exhibit democratic behavior and provide positive feedback, whereas those in team sports tend to favor
coaches who display autocratic behavior (Witte, 2011). Furthermore, Riemer and Toon (2001) discovered that athletes
with male coaches preferred social support behaviors compared to those with female coaches, suggesting that the gender

of the coach may significantly influence leadership preferences (Riemer and Toon, 2001).

A comprehensive study addressing the impact of personality traits on athletes' coaching preferences has not been
found in the existing literature. Although current research (Horn et al., 2011; Kuntz and Moorfield, 2024) has primarily
focused on sociocultural factors, it is believed that an individual's personality traits could play a significant role in
determining preferred coaching behaviors. In this context, the lack of research examining how different personality types
among athletes influence their leadership understanding and coaching preferences is noteworthy. To fill this gap, this

study aims to investigate how individual personality factors shape athletes' preferences for coaching behaviors in sports.
METHOD

Participants: This research was conducted to determine the relationship between the personality traits and genders
of students studying at the Faculty of Sport Sciences at Inonu University’s and their preferences for sports coaching. All
of the students who participated in the study were admitted to the sports sciences program based on their athletic résumés,
and therefore each has an active athletic background. The study was carried out using the relational screening model, a
method of quantitative research. The sample size consisted of 243 participants, including 141 males and 102 females, all

aged between 18 and 24 years (Mage = 20.5, SD = 1.7).

In this study, a power analysis was conducted using the G*Power 3.1.9.7 program to determine the adequate sample
size. The ANOVA: Fixed effects, special, main effects, and interactions test was utilized, with parameters set for effect
size of 0.25, error probability of 0.05, and test power of 0.80. The degrees of freedom were calculated to be 9, with a total
of 10 groups based on gender (2 groups) and personality traits (5 dimensions). The analysis indicated that the study

required 239 participants, and it was noted that the current sample size met this requirement.

This study was conducted in accordance with the ethical standards of the Declaration of Helsinki and was approved
by the Inonu University Health Sciences Non-Interventional Clinical Research Ethics Committee (Approval No:

2024/6139).

Personal Information Form: This form was used to collect basic demographic information from the participants.

It included four questions: age, gender, department, and year of study.
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Five Factor Personality Scale: Developed by Rammstedt and John (2007) and adapted into Turkish by Horzum,
Ayas, and Padir (2017), the scale is structured as a 5-point Likert type instrument, featuring options such as "Never,"
"Rarely," "Sometimes," "Often," and "Always." It consists of a total of 10 items and encompasses five sub-dimensions:
extraversion, agreeableness, self-control, neuroticism, and openness to experience. The fact that the sub-dimensions of
the scale have Cronbach's alpha (.81-.90) and composite reliability (.73-.85) values above .70 indicates that the scale is
highly reliable and consistent (Horzum et al., 2017; Rammstedt and John, 2007).

Leadership Scale for Sports: The "Leadership Scale for Sport - Athlete's Perception of Coach Behavior Version,"
developed by Chelladurai and Saleh (1980) and adapted into Turkish by Unutmaz and Gencer (2014), consists of 40 items
and 5 subdimensions: training and instruction, democratic behavior, autocratic behavior, social support, and positive
feedback. The fact that Cronbach's alpha values obtained from internal consistency calculations to test the reliability of
the scale are above .70 indicates that the scale is reliable. This scale has been utilized to measure athletes' perceptions of

their coaches' leadership behaviors (Chelladurai and Saleh, 1980; Unutmaz and Gencer, 2014).

Procedures: In this study, data were collected online via Google Forms. The data collection instruments included
a personal information form—used to obtain demographic information such as age, gender, department, and year of
study—the Five-Factor Personality Scale, and the Leadership Scale for Sports. The Five-Factor Personality Scale
measures individuals' levels of extraversion, agreeableness, conscientiousness, neuroticism, and openness to experience,
while the Leadership Scale for Sports evaluates athletes' perceptions of their coaches' leadership behaviors. All responses
were checked for validity, and those that were incomplete or incorrectly filled out were excluded from the analysis. Valid

data were prepared for statistical analysis.

Data Analysis: In the analysis of the data, the Shapiro-Wilk normality test was applied to determine whether the
assumptions of parametric tests were met. The results of the analysis indicated that the data were normally distributed.
Subsequently, an independent samples t-test was conducted to assess gender differences. Pearson correlation analysis was
employed to examine the relationships among the main variables. In addition, a multiple regression analysis was
performed to examine the relationships between coaching types and personality traits. Descriptive statistics (such as
means and standard deviations) for the variables used in the analyses were provided, and the results were evaluated based

on statistical significance levels (p<0.05). All analyses were conducted using relevant statistical software programs.

RESULTS

Table 1

Distribution of Personality Traits by Gender

Personality Trait Gender n Mean p
Extraversion Flzlrize igé Zég <0.001
Agreeableness Flzlrize igé ;;g <0.001
Conscientiousness Flzz/[nﬂﬁe }g; Zég <0.001
Neuroticism ale e oo <0.001
Openness to Experience Flzz/[nﬂﬁe }g; ;23 0.021

Independent samples t-test results indicated statistically significant differences in personality traits between

genders in Table 1 (p < 0.05). It was determined that males had significantly higher average scores than females in
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extraversion (Mean Difference = 0.499, p = 0.001) and conscientiousness (Mean Difference = 0.496, p = 0.001).
Conversely, females scored significantly higher than males in agreeableness (Mean Difference = 0.615, p=0.001),
neuroticism (Mean Difference = 0.464, p=0.001), and openness to experience (Mean Difference= 0.258, p=0.021). All

these findings indicate that gender creates a statistically significant difference in personality traits.

Table 2
Distribution of Coaching Preferences by Gender
Coaching type Gender n Mean p
. . Male 141 52.93
Educational and Instructional Female 102 5545 0.045
. . Male 141 35.74
Democratic Behavior Female 102 34.88 0.345
. . Male 141 15.74
Autocratic Behavior Female 102 1328 <0.001
. Male 141 28.92
Social Support Female 102 29.19 0.691
. . Male 141 19.99
Rewarding Behavior Female 102 1978 0.687

According to the independent samples t-test analysis results in Table 2, males significantly prefer the "autocratic
behavior coaching type" more than females (Mean Difference = 2.460, p=0.001). Conversely, females tend to prefer the
Educational and Instructional coaching type more than males (Mean Difference = 2.522, p= 0.045). No significant

difference was found between genders for the democratic behavior, social support, and rewarding behavior coaching

types (p > 0.05).

Table 3

Pearson Correlation Coefficients Between Coaching Types and Five-Factor Personality Traits

Correlations
a b c d e f g h 1 i

a 1 .398™ 335" -.058 441 .063 162" 208" 132" 1327
b .398™ 1 .031 158" 5677 253" 136" -026 184" 138"
c 335" .031 1 -.033 272% .030 130" A737 113110
d -.058 158" -.033 1 222" .091 .057 .003  .038 .064
e 441 567 2727 222" 1 270" 205" 056 254 1977
f .063 253" .030 .091 270" 1 922" 620" 953" 919"
g 1627 136" 130" .057 205" .922™ 1 .826™ 956" .969™
h 208" -.026 173" .003 .056 620" .826™ 1 744" 773™
1 1327 .184™ 113 .038 254" 953" 956" 744™ 1 .953™
i 1327 138" 110 .064 1977 919" 969™ 773" 953" 1

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

a. Extraversion, b. Agreeableness, c. Conscientiousness, d. Neuroticism, e. Openness to Experience, f. Training and Instruction, g.
Democratic Behavior, h. Autocratic Behavior, 1. Social Support, i. Positive Feedback

The Pearson correlation coefficients presented in Table 3 reveal notable associations between coaching types
and the Five-Factor Personality Traits. The findings indicate significant positive correlations between Extraversion and
both Openness to Experience (r = .441, p <.01) and Agreeableness (r=.398, p <.01). Similarly, Agreeableness is strongly
and positively correlated with Openness to Experience (r = .567, p <.01), as well as with Training and Instruction (r =
253, p < .01). Among the coaching behaviors, Training and Instruction, Democratic Behavior, Social Support, and
Positive Feedback exhibit particularly high and significant intercorrelations (for example, Training and Instruction and
Democratic Behavior, r = .922, p < .01; Training and Instruction and Social Support, r = .953, p < .01), suggesting that

these behaviors often co-occur in the coaching context. In contrast, correlations involving Neuroticism are generally low
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and not significant. Overall, these results demonstrate that there are meaningful relationships between personality traits

and coaching styles, implying that specific personality dimensions may serve as predictors of distinct coaching behaviors.

Table 4

The Role of Personality Traits on Coaching Types in Educational and Instructional
Type of Educational and Instructional Coaching?®

Unstandardized Standardized Collinearity
Coefficients Coefficients Statistics
Personality Trait B Std. Error Beta t Sig. Tolerance  VIF
Extraversion -1.053 .802 -.098 -1.313 .190 .688 1.453
Agreeableness 1.584 7142 .168 2.135 .034 .618 1.617
Conscientiousness -.005 .853 .000 -.006 .995 .826 1.210
Neuroticism 131 71 .011 .169 .866 913 1.095
Openness to Experience 2.418 926 215 2.612 .010 562 1.778

a. Dependent Variable

According to regression analysis, the personality traits of Openness to Experience (B=2.418, p=0.010) and
Agreeableness (B=1.584, p=0.034) have a significant and positive role on the type of Educational and Instructional
Coaching. The effects of other personality traits, including Extraversion, Self-Regulation, and Neuroticism, were found
to be statistically insignificant (p>0.05).

Additionally, an examination of the multicollinearity statistics shows that all tolerance values are above 0.1 and
all VIF values are below 10. These results indicate that there is no multicollinearity problem among the variables in the

regression model.

Table 5

The Role of Personality Traits on The Democratic Behavior Coaching Style
Democratic Behavior Coaching Type®

Unstandardized Standardized Collinearity
Coefficients Coefficients Statistics
Personality Trait B Std. Error Beta t Sig. Tolerance VIF
Extraversion .549 .589 .071 933 352 .688 1.453
Agreeableness .166 .545 .024 304 761 618 1.617
Conscientiousness .630 .626 .070 1.006 315 .826 1.210
Neuroticism 259 .566 .030 457 .648 913 1.095
Openness to Experience 1.081 .680 134 1.590 113 562 1.778

a. Dependent Variable

According to the results of this regression analysis, no personality trait has a significant role on Democratic
Behavior Coaching Type (p>0.05). Although Openness to Experience (B=1.081, p=0.113) showed a higher effect
compared to other personality traits, it was not statistically significant.

Furthermore, an examination of the collinearity statistics shows that all tolerance values are above 0.1 and all
VIF values are below 10. These results indicate that there is no multicollinearity problem among the independent variables

in the regression model.
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Table 6

The Role of Personality Traits on the Autocratic Coaching Style
Autocratic Behavior Coaching Type®

Unstandardized Standardized Collinearity
Coefficients Coefficients Statistics
Personality Trait B Std. Error Beta t Sig. Tolerance VIF
Extraversion 1.195 394 229 3.032 .003 .688 1.453
Agreeableness -.541 .365 -118 -1.482 .140 618 1.617
Conscientiousness .640 419 .105 1.527 128 .826 1.210
Neuroticism 239 379 .041 .631 .529 913 1.095
Openness to Experience -.084 455 -.015 -.184 .854 562 1.778

a. Dependent Variable
According to the results of the regression analysis, only the personality trait of Extraversion (B=1.195, p=0.003)
has a significant and positive role on the Autocratic Behavior Coaching Type. Other personality traits, such as
Agreeableness (p=0.140), Self-Control (p=0.128), Neuroticism (p=0.529), and Openness to Experience (p=0.854), do not
exhibit a statistically significant effect on the dependent variable.
Furthermore, an examination of the multicollinearity statistics shows that all tolerance values are above 0.1 and
all VIF values are below 10. These results indicate that there is no multicollinearity problem among the independent

variables in the regression model.

Table 7

The Role of Personality Traits on Social Support Coaching Types
Social Support Coaching Type?*

Unstandardized Standardized Collinearity
Coefficients Coefficients Statistics
Personality Trait B Std. Error Beta t Sig.  Tolerance VIF
Extraversion -.038 428 -.007 -.090 928 .688 1.453
Agreeableness 355 396 .071 .897 371 .618 1.617
Conscientiousness 371 455 .056 .816 415 .826 1.210
Neuroticism -.107 411 -.017 -.260 795 913 1.095
Openness to Experience 1.212 494 205 2.453 .015 562 1.778

a. Dependent Variable

According to the table, only the personality trait of Openness to Experience (B=1.212, p=0.015) has a significant
role on the type of Social Support Coaching. Other personality traits (Extraversion, Agreeableness, Self-Control,
Neuroticism) do not exhibit statistically significant role (p>0.05).

Furthermore, an examination of the multicollinearity statistics shows that all tolerance values are above 0.1 and
all VIF values are below 10. These results indicate that there is no multicollinearity problem among the independent

variables in the regression model.
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Table 8

The Role of Personality Traits on Reward-Based Coaching Behavior
Rewarding Behavior Coaching Type?®

Unstandardized Standardized Collinearity
Coefficients Coefficients Statistics
Personality Trait B Std. Error Beta t Sig.  Tolerance VIF
Extraversion 168 326 .040 517 .606 .688 1.453
Agreeableness 151 301 .040 499 .618 618 1.617
Conscientiousness .300 346 .060 .865 388 .826 1.210
Neuroticism 155 313 .033 494 .621 913 1.095
Openness to Experience 592 376 133 1.573 17 562 1.778

a. Dependent Variable

According to Table 8, none of the personality traits have a statistically significant role on the rewarding behavior
coaching type, as all p-values are greater than 0.05. In addition, the collinearity statistics (Tolerance and VIF values)
indicate that there is no multicollinearity problem among the independent variables, since Tolerance values are above 0.1

and VIF values are below 10.
DISCUSSION

It has been found that gender has a significant role on personality traits (see Table 1). Men tend to have higher
average scores than women in traits such as extraversion and self-control. This suggests that men may generally be more
social, extreverted, and more adept at self-regulation. Conversely, women scored higher than men in traits such as
agreeableness, neuroticism, and openness to experience. These findings indicate that women are likely to be more

accommodating, more prone to emotional responses, and more open to new experiences.

Research frequently indicates that men are more extraverted and self-confident, while women are generally more
agreeable and emotional (Costa et al., 2001; Feingold, 1994). Karwowski et al. (2013) demonstrated that the personality
traits of Neuroticism and Agreeableness are at higher levels in women than in men (Karwowski et al., 2013). It has also
been found that women score higher than men on Neuroticism at the level of the Big Five personality traits, as well as on
most sub-dimensions related to Neuroticism in the NEO-PI-R, which is a common measurement tool for the Big Five
(Costa et al., 2001). These differences may be associated with the development of varying personality traits in individuals

according to societal roles and expectations.

Gender appears to create significant differences in preferences for certain coaching types (Table 2). It has been
found that men significantly prefer the Autocratic Behavior Coaching Type compared to women. For instance, Hastie
(1995) found that female athletes preferred coaches who exhibited less autocratic behavior and more positive feedback
compared to their male counterparts (Hastie, 1995). These findings suggest that men are more inclined to exhibit an
authoritative and control-oriented attitude in their leadership approaches. Authoritarian leadership may reflect male
behaviors associated with traditional gender roles. In contrast, it has been observed that women significantly prefer the
Education and Training Coaching Type over men. This preference indicates that women may have adopted leadership
styles that prioritize guidance, knowledge sharing, and personal development. This situation is consistent with literature
suggesting that women lean towards a more supportive and encouraging leadership style. Cruz and Kim (2017)
demonstrated that girls prefer coaches who provide education, training, and positive feedback more than boys do (Cruz

and Kim, 2017).
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The correlation analysis presented in Table 3 offers important insights regarding the relationships between the
Five-Factor Personality Traits and various coaching behaviors. The significant positive correlations between traits such
as Extraversion, Agreeableness, and Openness to Experience indicate that these personality dimensions frequently
coexist, which is in line with existing literature suggesting that socially open and agreeable individuals are also often
more extraverted (Costa et al., 2001; Feingold, 1994). Furthermore, the moderately strong correlations between
Agreeableness and the Training and Instruction coaching style suggest that individuals who display higher levels of
Agreeableness may prefer or benefit from more instructional and supportive coaching approaches. Among the coaching
behaviors themselves, Training and Instruction, Democratic Behavior, Social Support, and Positive Feedback are highly
interrelated, reflecting the tendency of coaches to exhibit these positive and athlete-centered leadership styles together
rather than in isolation. Conversely, the generally low and non-significant correlations associated with Neuroticism
suggest that this trait may have limited relevance in shaping coaching style preferences. Collectively, these findings
underscore the existence of broad and meaningful associations between athletes' personality traits and their expectations

or perceptions of coaching styles.

The results of the analysis regarding the role of personality traits on different coaching styles have revealed that
certain personality traits significantly influence specific coaching types. The personality trait of openness to experience
has been shown to have a significant and positive effect on both the Education and Training Coaching Type (B=2.418,
p=0.010) and the Social Support Coaching Type (B=1.212, p=0.015). This finding suggests that individuals who are open
to experience are more inclined towards leadership styles that focus on exploring new ideas and supporting individuals.
Moreover, the study by Ni and Feng (2023) demonstrated that an increase in openness to experience enhances athletes’
levels of sociability—particularly through knowledge sharing—which in turn significantly contributes to their well-being
and social adaptation (Ni and Feng, 2023). Similarly, Agreeableness has contributed significantly and positively to the
Education and Training Coaching Type (B=1.584, p=0.034), indicating that harmonious individuals may adopt a teaching

and guidance-oriented leadership approach.

Conversely, extraversion has a significant and positive effect solely on the Autocratic Behavior Coaching Type
(B=1.195, p=0.003). This result suggests that extraverted individuals may be more inclined toward authoritarian
leadership styles. However, Garland and Barry (1990), in contrast to this finding, reported that high-performing athletes
exhibited higher levels of extraversion and perceived their coaches as less autocratic (Garland and Barry, 1990). On the
other hand, Bulut et al. (2024), in their study conducted on students of the Faculty of Sport Sciences, found that
extraversion was a significant and positive predictor specifically for the determined (decisive) leadership dimension of
leadership behaviors (Bulut et al., 2024). It is thought that the divergence of views in the literature largely stems from
differences in the sample groups used in the various studies. Both the present study and that of Bulut et al. (2024) were
conducted with students from Faculties of Sport Sciences, whereas Garland and Barry (1990) focused on high-performing
athletes. High-performing athletes are individuals who have achieved sporting success, possess considerable experience,
and demonstrate a competitive nature; consequently, their perceptions of coaches and expectations from leadership may
differ significantly. This may be considered a potential explanation for the inconsistencies observed in the findings across
the literature. In other coaching types, no significant effect of extraversion was found. Furthermore, other personality
traits such as Self-control, Neuroticism, and Agreeableness did not demonstrate a statistically significant role on coaching
types (similar to Autocratic Behavior) (p>0.05). Additionally, no personality trait was identified as having a significant

effect on Democratic Behavior or Rewarding Behavior Coaching Types (p>0.05).
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These findings suggest that personality traits may influence preferences for leadership styles; however, no
specific set of traits is effective in isolation for each coaching type. It can also be considered that certain coaching styles
may be shaped by other individual or environmental factors. Future studies could clarify the role of personality traits in
coaching preferences within a broader context and examine in depth the relationship between character and leadership

style.

Limitations: This study offers important insights into the relationship between personality traits, gender, and
coaching preferences; however, it also has certain limitations. Detailed information regarding participants' specific sports
branches or duration of athletic experience was not collected. This limitation arises from the study’s primary focus on the
general relationship between personality traits and coaching preferences. Additionally, all participants were students in
the Faculty of Sports Sciences, where admission requires a sports background. It was therefore assumed that participants
possessed a certain level of athletic experience. Nevertheless, collecting more detailed data on participants’ sports
branches and years of experience in future research would enable a more precise description of the sample and allow for

a more nuanced interpretation of findings.

Furthermore, the sample consisted exclusively of 18-24-year-old students from the Faculty of Sports Sciences
at Inonu University, which restricts the generalizability of the results to other age groups, individuals outside academic
settings, or those from different cultural contexts. The use of online self-report surveys introduces potential biases, such
as social desirability, which may affect response accuracy. Additionally, relying solely on the Five Factor Personality
Scale may have limited the assessment of other potentially important personality dimensions relevant to coaching
preferences. The cross-sectional design precludes establishing causal relationships; thus, longitudinal studies would

provide more comprehensive insights into how these relationships evolve over time.

It is recommended that future studies include information about participants’ sports branches and experience,

and employ longitudinal designs to further enhance the depth and generalizability of results.
CONCLUSION

According to the results of this research, it has been observed that gender has a significant role on both
personality traits and coaching preferences. While males scored higher on the dimensions of extraversion and self-control,
females achieved higher scores compared to males in traits such as agreeableness, neuroticism, and openness to
experience. This finding indicates that personality traits may vary between male and female individuals due to societal

roles and expectations.

When examining differences in coaching preferences based on gender, it has been determined that males
significantly prefer the autocratic coaching style, whereas females are more inclined towards education and training-
oriented coaching. No significant difference was found between genders regarding democratic behavior, social support,

and rewarding behavior coaching types.

Regarding the impacts of personality traits on coaching styles, it has been established that the trait of openness
to experience has a significant and positive effect on both education and training-focused as well as social support-
oriented coaching types. The trait of agreeableness, on the other hand, has shown a positive effect solely on the education
and training coaching style. The personality trait of extraversion has a significant and positive impact on the autocratic

coaching type, while no significant effect was detected on other coaching styles.

http://www.sbd.hacettepe.edu.tr
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The traits of self-regulation and neuroticism have not shown any statistically significant impact on any type of
coaching. These findings suggest that personality traits can influence individual tendencies toward leadership and
coaching preferences, yet the process is complex and multi-dimensional. While it has been observed that gender
differences play a significant role in preferences for types of coaching, it has also been concluded that the relationship
between personality and leadership styles warrants more in-depth examination. Future research is recommended to
include a broader range of individual factors (such as motivation, previous coaching experiences, or athletic level) and
environmental variables (such as team culture or coach characteristics) to further elucidate the influences on coaching

style preferences.
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Bu calismanin amaci, ¢ocuk ve ergenlerde fiziksel aktivite (FA) ve sedanter davranisin
biyolojik olgunlasma durumlarina gore incelenmesidir. Calismaya 9-17 yaslari arasinda 263
erkek (Ort.yas= 13,1, SS= 2,7 yil) ve 310 kiz (Ort.yas= 13,3, SS= 2,6 yil) olmak lizere toplam
573 katilimci dahil edilmistir. Katilimcilarin FA ve sedanter davranis degiskenleri, ardisik
yedi glin boyunca bele giyilen ActiGraph wGT3x-BT ile degerlendirilmistir. Katihmcilarin
vicut agirhgl, boy uzunlugu ve oturma yiksekligi olglilmis, Mirwald ve digerlerinin
formilleri kullanilarak tahmini zirve boy hizi (ZBH) zamani hesaplanmistir. Katiimcilar,
tahmini ZBH zamaninin dikkate alindigi biyolojik olgunlasma durumlarina gére kategorilere
(erken, zamaninda, geg) ayrilmistir. FA ve sedanter davranis degiskenlerinin biyolojik
olgunlagsma durumlarina gére incelenmesinde MANOVA analizi kullanilmistir. Erkeklerde,
biyolojik olgunlasma durumlarina gére hafif siddetli fiziksel aktivite (HSFA) suresi (dk/giin),
sedanter slre (dk/giin), sedanter evrelerin sayisi (sayi/glin), kisa ve uzun sireli sedanter
evrelerin ortalama suresi (dk/evre) ve sedanter aralarin ortalama siiresinde (dk/sedanter
ara) anlamli fark elde edilmistir (p<0,05). Kizlarda ise biyolojik olgunlasma durumlarina gére
HSFA siresi (dk/gtin), orta ve yiksek siddetli fiziksel aktivite stiresi (dk/gtin), sedanter siire
(dk/glin), sedanter evrelerin sayisi (sayi/gin), kisa ve uzun sireli sedanter evrelerin
ortalama slresi (dk/evre) ve sedanter aralarin ortalama siresinde (dk/sedanter ara)
anlamli fark bulunmustur (p<0,05). Bu ¢alismanin bulgulari, hem erkek hem de kiz gocuk ve
ergenlerde FA ve sedanter davranis degiskenlerinin biyolojik olgunlasma durumlarina gére
farklihk gosterdigini ortaya koymaktadir. Bu dogrultuda, biyolojik olgunlagsmanin FA ve
sedanter davranis degiskenlerinin incelenmesinde dikkate alinmasinin  6nemi
vurgulanmaktadir.

Anahtar Kelimeler: Sedanter davranis ériintiisd, Fiziksel aktivite, Biyolojik olgunlasma,
Cocuk ve ergenler

ABSTRACT

The study aimed to investigate physical activity (PA) and sedentary behavior (SB) variables
in boys and girls according to their biological maturation status. A total of 573 participants
(263 boys, Mage= 13.1, SD= 2.7 years; 310 girls, Mage= 13.3, SD= 2.6 years) aged 9 to 17
years were included in the study. PA and SB were assessed using ActiGraph wGT3x-BT
accelerometers worn on the waist for seven consecutive days. Anthropometric variables,
including height, sitting height, and weight were measured. The predicted peak height
velocity (PHV) time was calculated using Mirwald et al.'s formulas. Participants were
categorized according to their biological maturation status (early, timely, late) by the time
of PHV. MANOVA analysis investigated PA and SB variables by biological maturation status.
In males, a significant difference was obtained in the duration of light-intensity PA (LIPA)
(min/day), sedentary time (min/day), the number of sedentary bouts (number/day), the
average duration of prolonged and non-prolonged sedentary bouts (min/bout), and the
mean duration of sedentary breaks (min/break) according to biological maturation status
(p<0.05). In girls, a significant difference was found in the duration of LIPA (min/day), the
duration of moderate-to-vigorous PA (min/day), sedentary time (min/day), the number of
sedentary bouts (number/day), the average duration of prolonged and non-prolonged
sedentary bouts (min/bout), and the mean duration of sedentary breaks (min/break)
according to biological maturation status (p<0.05).These findings suggest that PA and SB
variables vary with biological maturation in both boys and girls, highlighting the importance
of considering maturation status in PA and SB.

Keywords: Sedentary patterns, Physical activity, Biological maturation, Children and
adolescents

Yazar Notu: TUBON projesi, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (' TUBITAK, Proje Numarasi: SBAG-1205408) ve Hacettepe
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GIiRiS

Diinya Saglik Orgiitii’niin 2020 yil1 “Fiziksel Aktivite ve Sedanter Davranis Rehberi”ne gore cocuk ve ergenlerin
giinde en az 60 dakika orta ve yiiksek siddetli fiziksel aktivite (OYSFA) ve haftada en az ii¢ giin kas-kemik gii¢lendirici
egzersizleri yapmalari onerilmektedir (World Health Organization, 2020). Onerilen diizeyde yapilan OY SFA'nin viicut
kompozisyonu (Hills ve dig., 2011), kemik gelisimi (Tan ve dig., 2014), biligsel fonksiyonlar (Dale ve dig., 2019; Gunnell
ve dig., 2019) ve kardiyo-metabolik risk faktorleri (Verswijveren ve dig., 2018) iizerinde olumlu etkileri oldugu
bilinmektedir. Buna ilave olarak, hafif siddetli fiziksel aktivitenin (HSFA) sedanter davranigi azaltmada ve fiziksel
aktivite diizeyini artirmada etkili oldugu bildirilmektedir (Volpato ve dig., 2021). Sedanter davranisin ise fiziksel
aktiviteden bagimsiz olarak kardiyo-metabolik saglik basta olmak iizere gesitli olumsuz saglik gostergeleri bakimindan

onemli bir risk faktorii oldugu bilinmektedir (Carson ve dig., 2016; Schwarzfischer ve dig., 2018).

Optimal sagligin korunmasi i¢in diizenli fiziksel aktivitenin yani sira, rastgele yapilan fiziksel aktivitelerin
(incidental physical activity) tesvik edilmesi sedanter davranigin azaltilmasina ve fiziksel aktivitenin artirilmasina katki
saglamaktadir (World Health Organization, 2018). Son yillarda, sedanter davranigin degerlendirilmesinde odak noktanin,
giin igindeki toplam sedanter siireden ziyade sedanter davranis oriintiilerine kaydigi goriilmektedir (Boerema ve dig.,
2020). Sedanter davranis Oriintiisii (sedentary pattern), giin boyunca sergilenen her bir sedanter evrenin (sedentary bout)
fiziksel aktivite ile ne kadar siire ve siklikla kesintiye ugradigimi (sedentary break) yansitan bir birikim modeli olarak
ifade edilebilmektedir (Chinapaw ve dig., 2014). Sedanter davranis Oriintiisii kapsaminda, giin i¢indeki sedanter evrelerin
siklig1 ve siiresinin saglik {izerinde 6nemli etkiler olusturdugu belirtilmistir. Bu dogrultuda giin igerisindeki sedanter
evrelerin siiresinin artig1 veya kesintisiz uzun oturma siiresi kardiyo-metabolik parametrelerde olumsuz degisimlere yol
acabilmektedir (Chinapaw ve dig., 2018). Ayrica uzun siireli sedanter evrelerin (prolonged sedentary bout) saglik
parametreleri tlizerindeki olumsuz etkisinin, kisa siireli sedanter evrelere (non-prolonged sedentary bout) kiyasla daha
yiiksek oldugu gosterilmistir (Liao ve dig., 2021; McVeigh ve dig., 2016). Cocuklarin giinliik aktivite oriintiileri ve
aliskanliklari, adipozite artist ve kilo aliminda énemli bir rol oynamaktadir. Bu nedenle, sedanter siireyi fiziksel aktivite

ile kesintiye ugratmak saglik parametrelerinin gelisiminde etkili bir strateji olabilir.

Fiziksel aktivite ve sedanter davranisi etkileyen temel faktorlerden birinin kronolojik yas oldugu belirtilmektedir
(Colley ve dig., 2013; Cooper ve dig., 2015). Arastirmalar, ¢gocukluktan ergenlige geciste fiziksel aktivitenin azaldigini,
sedanter davranigin ise arttigini gostermektedir (Demirci ve dig., 2024; Ortega ve dig., 2013; Troiano ve dig., 2008).
Fiziksel aktivitedeki en belirgin diisiisiin ergenlik doneminde gercgeklestigi one siiriilse de bu egilimin daha erken yaglarda
baslayabilecegine dair kanitlar mevcuttur (Farooq ve dig., 2020). Ergenlik doneminde biyolojik olgunlagmaya bagl
fiziksel degisimler, cocuklarin ve ergenlerin fiziksel aktiviteye katilimini etkileyebilir. Biyolojik olgunlagsma durumunun
fiziksel aktivite ve sedanter davranis lizerindeki etkisinin incelenmesinin sagligin korunmasi ve gelistirilmesi agisindan

onemli oldugu diistiniilmektedir.

Wang ve arkadaslar1 (2024) tarafindan 1950-2005 yillar1 arasinda dogan 71.341 katilimer iizerinde yiiriitiilen
genis orneklemli bir calismada, menars yasinin 11 yasindan veya 9 yasindan once gerceklesme oraninin, en eski ve en
yeni dogum kusaklar1 arasinda yaklasik iki kat arttig1 bildirilmistir. Herman-Giddens ve digerlerinin (2012) biiyiik 6l¢ekli
bir ¢aligmasinda erkek ¢ocuklarda ikincil cinsiyet dzellikleri gelisiminin, onceki ¢alismalara kiyasla 6 ay ila 2 yil daha
erken basladig: bildirilmistir. Hem kiz hem de erkek ¢ocuklarda genital gelisim ve pubik killanma baslangicinin, birkag

on yil éncesine kiyasla daha erken yaslarda bagladigi goriilmektedir.
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Biyolojik olgunlagma, bireyin olgun olma evresine dogru giden gelisim siirecini ifade etmektedir. Bu siire¢
olgunlasmanin durumu, temposu ve zamanlamasi bakimindan agiklanabilmektedir (Cumming ve dig., 2020). Ayni
kronolojik yasa sahip ¢ocuklarda, biyolojik olgunlagsmanin zamanlamasinda belirgin farkliliklar gorilebilir. Diger bir
ifade ile akranlarina kiyasla daha erken veya ge¢ olgunlagmis olabilirler. Bu farkliligin, fiziksel aktivite diizeyleri iizerinde
belirleyici bir faktdr oldugu diistiniilmektedir (Bacil ve dig., 2015; Lee ve dig., 2016). Erkeklerde zirve boy hiz1 (ZBH)
doneminde kas kiitlesi ve kuvvet artisinin meydana gelmesi, fiziksel aktiviteye katilimi tesvik edebilmekte ve spora
yonelimi artirabilmektedir (Brown ve dig., 2017). Baz1 ¢alismalarda fiziksel aktivite ile biyolojik yasin giiclii bir iligki
gosterdigi, biyolojik olgunlagsma arttikca erkeklerde fiziksel aktivitenin arttig1 (Bacil ve dig., 2015; Moore ve dig., 2020),
kizlarda ise azaldig: belirtilmistir. Erken olgunlasan kizlarda bu azalma daha belirgindir (Bacil ve dig., 2015; Lee ve dig.,
2016; Moore ve dig., 2020). Ayrica biyolojik olgunlagma ile sedanter davranis arasinda pozitif bir iligkinin oldugu, erken
olgunlasan bireylerin fiziksel olarak aktif olarak oynanan oyunlari daha az oynadigi ve sedanter davranislarinin
yetigkinlere daha fazla benzedigi 6ne siiriilmektedir (Cumming ve dig., 2014; Herman ve dig., 2015; Moore ve dig.,
2020). Bununla birlikte, biyolojik olgunlagsmaya goére sedanter davranisin nasil degistigi yeterince arastirilmamugtir (Lee
ve dig., 2016). Mevcut ¢aligmalar, biyolojik olgunlasma ile sedanter davranis arasinda pozitif bir iliski oldugunu
gostermektedir; ancak biyolojik olgunlagsmanin sedanter davranisin artiginda risk faktdrii olup olmadigi tam olarak
bilinmemektedir (Moore ve dig., 2020). Toplam sedanter siireye ek olarak, sedanter davranis Oriintiilerinin sagligin
gelisimi {izerinde oynadig1 roliin 6nemi vurgulanmakta (Moore ve dig., 2020), ancak biyolojik olgunlasma durumuna
gore sedanter davranig Oriintiilerinin degisip degismedigi hala belirsizligini korumaktadir. Bildigimiz kadariyla, mevcut
literatiir incelendiginde, biyolojik olgunlagsma ile sedanter davranis Oriintiilerini dogrudan ele alan caligmalara
rastlanilmamistir. Bu baglamda, biyolojik olgunlasma durumuna goére sedanter davramig Oriintiilerinin degisip
degismediginin incelenmesi, ¢ocuklar ve ergenler i¢in daha etkili fiziksel aktivite tegvik stratejilerinin gelistirilmesine
katk: saglayabilir. Ayrica elde edilecek bulgular, saglik profesyonelleri, egitimciler ve politika yapicilar i¢in kanit
olusturarak, ozellikle biyolojik olgunlagsma diizeyine uygun fiziksel aktivite miidahalelerin planlanmasina yardimei
olabilir. Bu sayede, sedanter davranis siiresinin azaltilmasi ve fiziksel aktivite aligkanliklarinin erken yaslardan itibaren
desteklenmesi konusunda daha bilingli ve hedefe yonelik yaklasimlar gelistirmek miimkiin olabilir. Buradan hareketle,
bu ¢alismanin amaci hem erkek hem de kiz ¢ocuk ve ergenlerde fiziksel aktivite ve sedanter davranisin biyolojik
olgunlasma durumlarina (tahmini zirve boy hizi zamani) gore incelenmesidir. Bu calismanin hipotezi, biyolojik
olgunlasma durumlarina (tahmini zirve boy hizi zamani) gore ortalama sedanter siire, HSFA siiresi, OYSFA siiresi,
sedanter evrelerin sayisi, kisa ve uzun siireli sedanter evrelerin ortalama siiresi ve sedanter aralarin ortalama siiresinde

anlamli farkliliklarin oldugu yoniindedir.
YONTEM

Arastirma Grubu: Bu ¢aligmanin verileri, TUBON Projesinin (bkz. https://tubon-projesi.hacettepe.edu.tr/tr) veri
setinden elde edilmistir. Bu galismaya Istatistiki Bélge Birimleri Simiflandirmasi Diizey 1’e gore (IBBS-1) Tiirkiye nin
12 bolgesinin 11’inden belirlenmis 12 ilden (sirasiyla; Ankara, Kirikkale, Bartin, Ordu, Eskisehir, Antalya, Izmir,
Istanbul, Batman, Mardin, Van ve Agr1) 9-17 yaslar1 arasinda 710 saglikli cocuk ve ergen dahil edilmistir. Verilerin
toplanmasi siireci tamamlandiktan sonra akselerometre verileri islenmis ve akselerometrenin giyilme kriterlerini
kargilamayan 117 katilimcinin (53 kiz ve 64 erkek) verileri ¢alisma disinda tutulmustur. Verilerin istatistiksel analizine
gecilmeden Once, fiziksel aktivite ve sedanter davranis degigkenlerine iliskin u¢ degerler incelenmis; istatistiksel normal
dagilimin biitiinligiinii bozabilecek nitelikte olan toplam 20 katilimcinin verileri analiz dis1 birakilmistir. Dolayisiyla bu

calismada 573 saglikli katilimcinin verileri analiz edilmistir. Fiziksel, gérme, isitme ve zihinsel engeli olan, kronik

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



Necip DEMIRCI, Ayda KARACA, Emine CAGLAR, Pelin AKSEN, Mehmet Mesut CELEBI, Nigar KUCUKKUBAS, Erdem KARABULUT,
Sadettin KIRAZCI, Elif Nursel OZMERT, Giyasettin DEMIRHAN 1 3 5

hastalig1 olan ve viicudunda elektronik veya baska bir tibbi implant bulunan katilimcilar, ¢caligmanin diglanma kriteri
geregi calismaya dahil edilmemistir. TUBON projesi, TUBITAK (No: SBAG-120408) ve Hacettepe U. Bilimsel
Aragtirma Projeleri birimi (No: THD-2022-20266) tarafindan desteklenmistir.

Arastirma grubu, IBBS-1'e gore 12 bolgenin 11’inde (12 il), Tiirkiye Cumhuriyeti Milli Egitim Bakanligi'na
bagli ilkokul, ortaokul ve liselerden rastgele secilmistir. Ornekleme ¢ikan okullarda, her diizeydeki smiflar listelenmis ve
basit rastgele 6rnekleme yontemi ile her sinif diizeyinden subeler rastgele olarak se¢ilmistir. Segilen subelerdeki kiz ve
erkek dgrencilerin listesi olusturulmustur. TUBON projesinde her bir IBBS-1 bolgesinde cinsiyet ve yas grubuna gore
tabakali rastgele 6rnekleme yontemiyle belirlenen tiim 6rneklem icerisinden %10’u rastgele secilerek akselerometre
verilerinin toplanacagi alt arastirma grubu olusturulmustur. Baska bir ifadeyle, TUBON projesinin akselerometre verileri,
projenin tiim drnekleminden (6-18 yas; n=7659) degil, yaklasik %10'unu olusturan bir alt grubundan (6-18 yas; n=798)
toplanmustir. Calisma, Helsinki Bildirgesi'nin etik standartlarina uygun olarak yiiriitiilmii, katilimcilar ve ebeveynleri
bilgilendirilmis onam formunu imzalamglardir. TUBON projesi, Hacettepe Universitesi Girisimsel Olmayan Klinik

Aragtirmalar Etik Kurulu tarafindan onaylanmistir (Onay no: GO 19/713).
Veri Toplama Araglari ve Verilerin Toplanmasi:

Demografik bilgi formu: TUBON projesi kapsaminda hem aragtirma grubu hem de arastirma grubunun
ebeveynleri i¢in ayr1 demografik bilgi formlar1 kullanilmistir. TUBON projesinin aragtirma grubunda yer alan gocuk ve
ergenlere yonelik demografik bilgi formunda; dogum tarihi, cinsiyeti, sinifi, ailedeki kisi sayist ve kardes sayisi gibi
bilgiler yer alirken, ebeveyn bilgi formunda; ebeveynin boy uzunlugu, viicut agirligi, egitim diizeyi, gelir durumu gibi
bilgiler bulunmaktadir. Ancak bu ¢alisma kapsaminda demografik bilgi formundan sadece yas ve cinsiyet bilgileri

edinilmistir. On yas ve altindaki ¢ocuklarin demografik bilgi formlar1 ebeveynleri tarafindan doldurulmustur.

Antropometrik élgiimler: Arastirma grubunun boy uzunlugu ve oturma yiiksekligi, hassaslik derecesi 0.01 m
olan tasinabilir boy dlger (SECA 217, Almanya) ile Ol¢iilmiistiir. Boy uzunluklari ayakkabisiz olarak, bas frankfort
diizleminde iken derin bir inspirasyonu takiben verteks ile zemin arasindaki mesafenin 6l¢iilmesi ile belirlenmistir
(Lohman ve dig., 1988). Oturma yiiksekliginin 6l¢iimiinde ise katilimcilardan bir platformun iizerinde dik bir sekilde
oturmalari istenmistir. Oturma yiiksekligi platform ile verteks arasindaki mesafenin 6l¢iilmesi ile belirlenmistir (Lohman
ve dig., 1988). Boy uzunlugu ve oturma yiiksekligi iki kez Gl¢ililmiis ve analizlerde yiiksek olan deger kullanilmigtir
(Gibson ve dig., 2024; Lohman ve dig., 1988). Ayrica katilimcilarin boy uzunlugundan oturma yiiksekliginin
¢ikarilmasiyla bacak uzunlugu hesaplanmistir. Viicut agirligi 6l¢iimiinde hassaslik derecesi 0,1 kg olan elektronik tarti
(Tanita MC580, Japonya) kullanilmigtir. Viicut agirlign Olglimii sirasinda katilimcilardan hafif ve rahat kiyafetler
giymeleri ve ¢iplak ayak ile tarti lizerine ¢ikmalar1 ve agirliklarini ayaklarina esit dagitmalari istenmistir (Lohman ve dig.,

1988).

Fiziksel aktivite ve sedanter davramisin akselerometre ile belirlenmesi: Katilimcilarin fiziksel aktivite ve
sedanter davranis degiskenleri, ActiGraph wGT3x-BT marka ii¢ eksenli akselerometreler (ActiGraph LLC, Pensacola,
FL, ABD) kullanilarak objektif olarak 6l¢iilmiistiir. ActiGraph wGT3x-BT akselerometre cihazi, ¢cocuklar ve ergenlerde
fiziksel aktivite ve sedanter davranis degiskenlerinin objektif olarak degerlendirilmesinde uluslararasi literatiirde yaygin
bicimde kullanilan, gecerligi ve giivenirligi yiiksek bir 6l¢iim aracidir (Migueles ve dig., 2017). Katilimcilardan
akselerometreleri elastik bir kemer ile sag kalga lokasyonuna ardigik 7 giin boyunca (okul ve okul digt zamanlar dahil)
giymeleri istenmistir. Katilimeilar, dus alma ve ylizme gibi su ile temas gerektiren aktiviteler sirasinda akselerometrelerin

giyilmemesi gerektigi konusunda bilgilendirilmistir. Akselerometreler tercihe gore uyku sirasinda da giyilebilmektedir
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ancak uykuda giymek istemeyen katilimcilardan giiniin sonunda yatmadan hemen 6nce akselerometreleri ¢cikarmalart ve
sabah uyanir uyanmaz giymeleri istenmistir (Lubans ve dig., 2008). ActiGraph wGT3X-BT, ActiLife yazilimi (siiriim
6.13.3) kullanilarak 30 Hz’de ham ivme verisi toplamak iizere ayarlanmigtir. Altenburg ve digerleri (2021), akselerometre
tabanli sedanter davranisin belirlenmesinde 60 saniyelik epok siiresinin tercih edildigini, ancak ¢ocuklarda OYSFA
evrelerini kaydetmek i¢in daha kisa epok siirelerinin gerekli oldugunu belirtmislerdir. Bu nedenle, bu ¢alismada sedanter
davranis degiskenlerinin hesaplanmasinda 60 saniyelik epok siiresi, fiziksel aktivite degiskenlerinin hesaplanmasinda ise
kanita dayali ¢aligmalarda yaygin kullanilan 15 saniyelik epok siiresi tercih edilmistir (Migueles ve dig., 2017).
Akselerometreden elde edilen aktivite sayisinin 60 dakika boyunca sifir olmasi veya bu siire boyunca 1-2 dakika siiresince
aktivite sayisinin 0-100 arasinda olmasi durumunda, akselerometre giyilmemis olarak kabul edilmistir (Aadland ve dig.,
2018). Bu dogrultuda, Actilife-6 yaziliminin algoritmasi tarafindan uyku siiresi de giinliik akselerometrenin giyilmeme
stiresi kapsaminda degerlendirilmis ve fiziksel aktivite ile sedanter davranig degiskenlerinin hesaplanmasinda uyku siiresi
dahil edilmemistir. Giyilmemis olarak kabul edilen siireler, giinliik giyilme siiresine (>8 saat) dahil edilmemistir (Colley
ve dig., 2010). Ayrica 7 giinliik veride en az 3 hafta i¢i ve 1 hafta sonu giinii olmak {izere en az 4 giin verisi bulunmayan
ve glinliik en az 8 saatlik kayit saglamayan katilimcilarin akselerometre verileri ¢alismaya dahil edilmemistir (Cain ve
dig., 2013).

Akselerometre verileri, Evenson ve digerleri (2008) tarafindan belirlenen kesim noktalar1 kullanilarak
islenmistir. Fiziksel aktiviteye iligkin kesim noktalari1 dakika basina aktivite sayisina (cpm) gore tanimlanmaktadir. Buna
gore, cpm degeri 0-99 araliginda oldugunda sedanter davranis, 100-2296 arasinda diisiik siddetli, 2296-4012 arasinda orta
siddetli, 4012 iizerinde ise yliksek siddetli fiziksel aktivite olarak siniflandirilmistir. Bu kesim noktalarina gore giinliik
sedanter siire (dk/giin), HSFA ve OYSFA siireleri (dk/giin) hesaplanmistir. Bu ¢alisma kapsaminda sedanter davranis
ortintiileri de belirlenmistir. Sedanter davranig Orlintiisiinii gosteren degiskenlerden biri olan sedanter ara (Sedentary
break), sedanter evrelerin en az bir dakika boyunca 100 ve iizeri aktivite sayisiyla kesintiye ugramasi olarak
tanimlanmaktadir (Carson ve dig., 2014; Katzmarzyk ve dig., 2019). Sedanter evre (Sedentary bout) ise, kesintisiz en az
bir dakika siiren ve her dakikada aktivite sayisinin 100’iin altinda oldugu evreler olarak belirtilmektedir (Carson ve dig.,
2014). Bu caligmada sedanter davranis oriintiisii kapsaminda sedanter evrelerin sayisi (say1/giin), kisa siireli sedanter

evrelerin (<20 dk) ortalama siiresi ve uzun siireli sedanter evrelerin (>20 dk) ortalama siiresi degiskenleri hesaplanmustir.
Biyolojik olgunlasma:

Tahmini zirve boy hizi zamanimin belirlenmesi: Bu yontem, ergenlik donemindeki biiylime atag: sirasinda boy
uzamasindaki maksimum artig yaginin tahmini hesaplanmasini igcermektedir (Malina ve dig., 2015). Mirwald ve digerleri
(2002) tarafindan gelistirilen formiillerle [Bkz. formiil 1 (erkekler) ve formiil 2 (kizlar)], tahmini ZBH zamanina kalan
stire hesaplanmistir. Hesaplamada cinsiyet, dogum tarihi, 6l¢iim tarihi, boy uzunlugu, oturma yiiksekligi, bacak uzunlugu
ve viicut agirhigr degerleri kullanilmistir. ZBH yas1 kronolojik yas ile tahmini ZBH zamani arasindaki fark hesaplanarak
belirlenmistir. Katilimeilarin tahmini ZBH zamanina gore biyolojik olgunlasma durumlari; erken (> +1.0), zamaninda (-

1.0 - +1.0) ve geg (< -1.0) olarak simiflandirilmigtir (Matthys ve dig., 2012).
Formiil 1 (erkekler)

-9.236 + 0.0002708 (bacak uzunlugu x oturma yiiksekligi) - 0.001663 (yas x bacak uzunlugu) + 0.007216 (yas %
oturma yiiksekligi) + 0.02292 ((viicut agirligi / boy uzunlugu) x 100)
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Formiil 2 (kizlar)

-9.376 + 0.0001882 (bacak uzunlugu x oturma yiiksekligi) + 0.0022 (yas x bacak uzunlugu) + 0.005841 (yas x
oturma yiiksekligi) - 0.002658 (yas x viicut agirligt) + 0.07693 ((viicut agirligi / boy uzunlugu) x 100)

Veri toplama siireci: Veriler, 2022-2023 egitim-6gretim yilinda toplanmustir. Olgiimler, 2022-2023 egitim-
6gretim yilinin birinci déneminde 26 Eyliil- 9 Aralik 2022 tarihleri arasinda (sirastyla; Ankara, Kirikkale, Bartin, Ordu,
Eskisehir, Antalya), ikinci doneminde ise 22 Subat-22 Mart (sirastyla; izmir, istanbul) ve 2 Mayis-2 Haziran 2023
(swrasiyla; Batman, Mardin, Van ve Agr1) tarihleri arasinda gercgeklestirilmis olup, tatil glinlerinde ve Ramazan ayi
icerisinde 6l¢iim yapilmamustir. Belirtilen tarihler arasinda akselerometre dl¢iimii yapilan hafta sayis1 18'dir. Olgiimlerin
gerceklestirildigi illerin siralamasi, hava sicakliklarina gore planlanmis olup, miimkiin oldugunca birbirine yakin
olmasina dikkat edilmistir. Akselerometre ve antropometrik 6lgtimler, TUBON projesinin protokolii ¢ercevesinde tiim
illerde, ayni arastirma ekibi tarafindan, ayni protokol ve cihazlarla gergeklestirilmistir. Bir ilde veri toplama siireci
tamamlandiktan sonra, diger ilin veri toplama siirecine geg¢ilmistir. Veri toplama siirecinde, arastirma ekibi tarafindan
katilimcilara goniillii katilim onam formlart ve veli riza formlar1 kapali bir zarf i¢inde dagitilmistir. Velileri tarafindan
izin verilen ve kendileri de onay veren katilimcilar ¢alismaya dahil edilmistir. Daha sonra katilimcilara akselerometreler
hakkinda bilgi verilerek, akselerometreyi ardisik 7 giin boyunca (okul ve okul dis1 zamanlar dahil) giymeleri istenmistir.
Yedi giiniin sonunda akselerometreler arastirmacilar tarafindan toplanmig ve ardindan antropometrik Olgiimler
gergeklestirilmigtir. Her katilimeinin antropometrik 6l¢iim sonuglari, kisiye 6zel formlara kaydedilmistir. Sonuglar
bireysel formlarda tutuldugundan, katilimcilar birbirlerinin sonuglarindan haberdar olmamuslardir. Veri toplama siireci
her ilde standart sekilde yiiriitiilmiis ve bir ilin veri toplama siireci tamamlandiktan sonra bir sonraki ilde ayni prosediir

izlenmistir.

Verilerin Analizi: Istatistiksel analizlerden 6nce parametrik test varsayimlarinin incelenmesi amaciyla normallik
testi uygulanmistir. Normalligin degerlendirilmesinde ¢arpiklik ve basiklik katsayilari incelenmistir. Carpiklik ve basiklik
katsayilarinin +1,5 ile -1,5 arasinda olmasi, normallik varsayiminin saglandigini gdstermistir. Normallik varsayimlari
karsilandigi i¢in, erkek ve kiz cocuk ve ergenlerde fiziksel aktivite ve sedanter davranis degiskenlerinin biyolojik
olgunlasma durumlarina gore karsilagtirllmasinda MANOVA analizi kullanilmistir. Coklu Karsilagtirma post hoc testi
i¢in Tukey HSD ve Tamhane Post hoc analizleri tercih edilmistir. Varyans analizlerinde anlamli etkilerin biiytikliiglini
ve etkilesimlerinin hesaplanmasinda kismi eta kare (n2) kullanilmistir (Hopkins, 2002). Buna gore, etkinin biiytikligi
0,2-0,6 diisiik etki; 0,6—1,2, orta etki ve >1,2, biiyiik etki olmak tizere siniflandirilmaktadir. Tiim veriler, ortalama =+
standart sapma ve %95 giiven araligi (GA) olarak sunulmustur. Tiim istatistiksel analizlerin anlamlilik diizeyi p<0,05

olarak belirlenmistir.
BULGULAR

Katilimeilarin kronolojik yas, biyolojik olgunlasma, fiziksel aktivite ve sedanter davranis degiskenlerinin

cinsiyete gore ortalama ve standart sapma degerleri Tablo 1’de verilmistir.
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Tablo 1

Katilmcilarin Cinsiyete Gére Tanimlayict Istatistikleri

Erkek Kiz
Degiskenler (n=263) (n=310)

Ort+SS Ort+SS
Kronolojik yas (y1l) 13,14£2,7 13,342,6
Tahmini ZBH zamam -0,5+£2,3 0,9+2,0
Viicut agirligi (kg) 52,4+17,4 48,1+12,6
Boy uzunlugu (cm) 158,3+16,2 152,7+14,1
Bacak uzunlugu (cm) 75,3+8,3 71,8+6,8
Oturma yiiksekligi (cm) 83,0+8,4 81,1+6,4
HSFA siiresi (dk/giin) 226,8+56,5 216,4+57,1
OYSFA siiresi (dk/giin) 63,44+23.6 41,6+16,3
Sedanter siire (dk/giin) 771,2+203,9 784,5+199,1
Sedanter evrelerin sayisi (say1/giin) 91,3%16,1 91,8+17,0
Kisa siireli sedanter evrelerin ortalama siiresi (dk/evre) 4,2+0,6 4,1+0,5
Uzun siireli sedanter evrelerin ortalama siiresi (dk/evre) 31,8427 32,1127
Sedanter aralarin ortalama siiresi (dk/sedanter ara) 4,0+0,8 3,6+0,6

Akselerometrenin giyilme siiresi (dk/giin)

1058,0+207,7

1042,0+£203,2

Kisaltmalar: Ort, ortalama; SS, standart sapma; ZBH, zirve boy hizi; HSFA, hafif siddetli fiziksel aktivite; OYSFA, orta ve yiiksek

siddetli fiziksel aktivite.

Kronolojik yas, biyolojik olgunlasma ve antropometrik degiskenlerin cinsiyet ve biyolojik olgunlagma

durumlarina gore ortalama ve standart sapma degerleri Tablo 2’de sunulmustur.

Tablo 2

Katilimcilarin Cinsiyet ve Biyolojik Olgunlasma Durumlarina (Tahmini ZBH Zamani) Gore Tammlayict Istatistikleri

Tahmini ZBH zamanina gore biyolojik olgunlagsma durumlari

Erken Zamaninda Geg
Degiskenler (> +1.0) (-1.0- +1.0) (<-1.0)

Erkek Kiz Erkek Kiz Erkek Kiz

(n=82) (n=64) (n=117) (n=165) (n=72) (n=73)

Ort£SS Ort£SS Ort£SS Ort£SS Ort£SS Ort£SS
Kronolojik yas (y1l) 16,2+1,1 15,514 13,6+1,0 11,9+0,8 10,6+1,2 9,9+0,7
Tahmini ZBH zamani 2,4+0,8 2,5+0,9 -0,1£0,6 -0,01+0,6 -2,7+0,8 -1,9+0,6
Viicut agirligr (kg) 69,6+13,2  55,749,6 55,1£10,3 45,6+8,6 38,6+£10,0  33,246,5
Boy uzunlugu (cm) 176,3+6,6  160,7+6,0 164,1+5,6 151,9+6,8 142,7£7,4 138,153
Bacak uzunlugu (cm) 83,6+4,7 75+3,9 78,643,3 72,3439 67,7+4,6 65,5434
Oturma yiiksekligi (cm)  92,7+3,2 85,743,3 85,5+3,1 79,7£3,9 75+3,7 72,5+2,8

Kisaltmalar: Ort, ortalama; SS, standart sapma; ZBH, zirve boy hizt

Tahmini ZBH zamanina gore belirlenen biyolojik olgunlagsma durumlar1 ve cinsiyete gore kronolojik yas

dagilimlar1 Tablo 3’te sunulmustur.
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Tablo 3

Biyolojik Olgunlagma Durumuna (Tahmini ZBH Zamanina Gére) Ve Cinsiyete Gore Kronolojik Yasin Frekans Dagilumi
Tahmini ZBH zamanina gore biyolojik olgunlasma durumlari

Erken Zamaninda Geg
Yaslar (> +1.0) (-1.0 - +1.0) (<-1.0)
Erkek Kiz Erkek Kiz Erkek Kiz
n % n % n % n % n % n %

9 44 37,6 43 58,9
10 11 15,3 29 24,8 24 32,9
11 2 31 30 41,7 27 23,1 6 8,2
12 7 4,2 19 29,7 23 31,9 14 12,0
13 2 2,4 22 13,3 19 29,7 8 11,1 3 2,6
14 12 14,6 35 21,2 19 29,7
15 19 23,2 38 23,0 5 7,8
16 23 28,0 37 22,4
17 26 31,7 26 15,8

Toplam 82 100 165 100 64 100 72 100 117 100 73 100

Kisaltmalar: n, katilimer sayisi; ZBH, zirve boy hizi
Erken olgunlagma kategorisinde 13—17 yas araligindaki erkeklerin ve 12—17 yas araligindaki kizlarin yer aldig,
gee olgunlagma kategorisinde 9—13 yas araligindaki erkeklerin ve 9-11 yas araligindaki kizlarin yer aldigi, zamaninda

olgunlasma kategorisinde ise 11-15 yas araliginda erkeklerin 10—13 yas araligindaki kizlarin yer aldig1 belirlenmigtir

(Tablo 3).

Erkek ve kiz katilimcilarda, giinliik sedanter siire, HSFA siiresi, OYSFA siiresi, sedanter evrelerin sayisi, kisa
ve uzun siireli sedanter evrelerin ortalama siiresi ve sedanter aralarin ortalama siiresinin biyolojik olgunlasma durumlarina

gore karsilastirilmasina iligkin sonuglar Tablo 4 ve Tablo 5’te gésterilmistir.
Tablo 4

Erkek Cocuk Ve Ergenlerin Biyolojik Olgunlasma Durumlarina Gore Fiziksel Aktivite Ve Sedanter Davranis
Degiskenlerinin Incelenmesi

Tahmini ZBH zamanina gore biyolojik olgunlasma

durumlari
Erken Zamaninda Geg
y (> +1.0) (-1.0- +1.0) (<-1.0) ,

Degiskenler (n=82) (n=64) (n=117) F n p

Ort=SS Ort=SS Ort=SS
HSFA siiresi (dk/giin) 179,62+37,08  221,56+43,99  262,64+4811 86,67 0,40 0,001%c0
OYSFA siiresi (dk/giin) 66,49:24,78 61,00426,02  6245:2129 113 001  0,325%
Sedanter siire (dk/giin) 874,24+167,40 823,97+202,88  670,09+180,58 33,75 0,21 0,001ab
Sedanter evrelerin saylst 8545:1604  9283+1673  94,66+1477 871 006 0,001
(say1/giin)
Kisasiireli sedanter evrelerin 4,62+0,43 4,310,53 3,79:045 82,03 0,39 0,001%bf
ortalama siiresi (dk/evre)
Uzun sireli sedanter evrelerin 35 77, o7 31,41+2,16 31,22+315 928 007 0,001%f
ortalama siiresi (dk/evre)
Sedanter aralarin ortalama 3,6340,59 3,85+0,74 432:073 2608 0,17 0,001

stiresi (dk/sedanter ara)

Pillai's Trace: 0,610; F=15,97; p<0,001

Kisaltmalar: HSFA, hafif siddetli fiziksel aktivite; OYSFA, orta ve yiiksek siddetli fiziksel aktivite; ort, ortalama; SS, standart sapma;
1?, kismi eta kare.Coklu kargilastirmalar Tukey HSD ve Tamhane Post hoc analizleri kullanilarak yapilmistir.

*Tukey HSD; #*Tamhane. Post hoc karsilastirmalari: Geg olgunlasanlar < erken olgunlasanlar; "Ge¢ olgunlasanlar < zamaninda
olgunlasanlar; °Erken olgunlasanlar < zamaninda olgunlasanlar; “Erken olgunlasanlar < ge¢ olgunlasanlar; ®Zamaninda olgunlasanlar
< geg olgunlasanlar; Zamaninda olgunlasanlar < erken olgunlasanlar
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Tablo 4’te sunulan MANOV A analizi sonuglar1 incelendiginde, erkek ¢ocuk ve ergenlerde biyolojik olgunlagma
durumlarina gore giinliik sedanter siire [I]=0,20; p=0,001], HSFA siiresi [1]?=0,41; p=0,001], sedanter evrelerin sayis1
[11?=0,07; p=0,001], kisa [1]>=0,39; p=0,001] ve uzun siireli sedanter evrelerin ortalama siiresi [I]?=0,06; p=0,001] ve
sedanter aralarin ortalama siiresinde [I]?=0,17; p=0,001] istatistiksel olarak anlamli fark elde edilmistir. Coklu
Karsilastirma post hoc testi sonucuna gore, ge¢ olgunlagsma kategorisinde yer alan erkeklerin giinliik sedanter siiresi ve
kisa siireli sedanter evrelerin ortalama siiresinin, erken ve zamaninda olgunlagma kategorisinde yer alanlardan daha diisiik
oldugu gorilmiistir (p<0,05). Erken olgunlagsma kategorisindeki erkeklerin uzun siireli sedanter evrelerin ortalama
sliresinin, ge¢ ve zamaninda olgunlagsma kategorilerinde yer alanlara kiyasla daha yiiksek oldugu bulunmustur (p<0,05).
Zamaninda olgunlagma kategorisindeki erkeklerin kisa siireli sedanter evrelerin ortalama siiresi, erken olgunlasma
kategorisinde yer alanlardan daha diisiiktiir (p<0,05). Erken olgunlagsma kategorisinde yer alan erkeklerin giinliik HSFA
stiresi ve sedanter evrelerin sayisi, zamaninda ve ge¢ olgunlagsma kategorilerinde yer alanlardan daha dusiiktiir (p<0,05).
Geg olgunlasma kategorisindeki erkeklerin ise HSFA siiresi ve sedanter aralarin ortalama siiresi, zamaninda olgunlasma
kategorisinde yer alanlardan daha yiiksektir (p<0,05). Ayrica erken olgunlasma kategorisindeki erkeklerin sedanter
aralarin ortalama siiresi, ge¢ olgunlagma kategorisinde olanlardan daha diisiiktiir (p<0,05). Ancak, erkek ¢ocuk ve
ergenlerde biyolojik olgunlasma durumlarina gére OYSFA siiresinde istatistiksel olarak anlamli fark elde edilmemistir
(p>0,05).

Tablo 5

Kiz Cocuk ve Ergenlerin Biyolojik Olgunlagma Durumlarina Gore Fiziksel Aktivite Ve Sedanter Davranig Degiskenlerinin
Incelenmesi

Tahmini ZBH zamanina gore biyolojik olgunlasma

durumlari
Erken Zamaninda Geg
.. (>+1.0) (-1.0 - +1.0) (<-1.0) )
Degiskenler (n=165) (n=72) (n=73) oo P
Ort+SS Ort+SS Ort£SS
HSFA siiresi (dk/giin) 187,60+47,24 234,31+48,96 264,28+45,23 7350 0,32 0,001#¢cde
OYSFA siiresi (dk/giin) 38,39+15,73 47,49+19,01 42,67+12,18 8,54 0,05 0,001%¢
Sedanter siire (dk/giin) 848,08+188,06 737,90+190,12 684,18+179,67 2237 0,13 0,0017abf
Sedanter evrelerin sayist 86,54+16,74 93,38+14,55 102,04+1496 2470 0,14  0,001"cd¢
(say1/giin)
Kisa sureh"sed'anter evrelerin 4,4240.42 3,91+0,39 3,640 42 10237 040  0,001%2bf
ortalama stiiresi (dk/evre)
Uzun silreli sedanter evrelerin 33,05:2,02 31,54+2,69 3041298 31,89 0,17  0,001%af
ortalama stiiresi (dk/evre)
Sedanter aralarin ortalama siiresi 3,36+0,55 3,88+0,65 3.92+057 3370 018 0,001

(dk/sedanter ara)

Pillai's Trace: 0,539; F=15,97 p<0,001

Kisaltmalar: HSFA, hafif siddetli fiziksel aktivite; OYSFA, orta ve yiiksek siddetli fiziksel aktivite; ort, ortalama; SS, standart sapma;
12, kismi eta Kkare.

Coklu karsilagtirmalar, Tukey HSD ve Tamhane Post hoc analizleri kullanilarak yapilmistir.

“Tukey HSD; #*Tamhane

Post hoc karsilastirmalari: 2Geg olgunlasanlar < erken olgunlasanlar; "Ge¢ olgunlasanlar < zamaninda olgunlasanlar; °Erken
olgunlasanlar < zamaninda olgunlasanlar; “Erken olgunlasanlar < ge¢ olgunlasanlar; ®Zamaninda olgunlasanlar < geg olgunlasanlar;
fZamaninda olgunlasanlar < erken olgunlasanlar

Tablo 5’te MANOVA analizi sonucuna bakildiginda kiz cocuk ve ergenlerde biyolojik olgunlasma durumlarina
gore giinliik sedanter siire [I)2=0,12; p=0,001], HSFA siiresi [I]?=0,33; p=0,001], OYSFA siiresi [I]>=0,05; p=0,001],

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



Necip DEMIRCI, Ayda KARACA, Emine CAGLAR, Pelin AKSEN, Mehmet Mesut CELEBI, Nigar KUCUKKUBAS, Erdem KARABULUT,
Sadettin KIRAZCI, Elif Nursel OZMERT, Giyasettin DEMIRHAN 1 4 1

sedanter evrelerin sayist [1']220,14; p=0,001], kisa [112:0,40; p=0,001] ve uzun siireli sedanter evrelerin ortalama siiresi
[11220,17; p=0,001] ve sedanter aralarin ortalama siiresinde [112:0,18; p=0,001] istatistiksel olarak anlamli fark elde
edilmigtir. Coklu Karsilagtirma post hoc testi sonuglari incelendiginde ge¢ olgunlagsma kategorisinde yer alan kizlarin
giinliik sedanter siiresi ve kisa siireli sedanter evrelerin ortalama siiresinin erken ve zamaninda olgunlasanma
kategorisinde yer alanlardan daha distik oldugu gorilmiistir (p<0,05) (Tablo 5). Zamaninda olgunlaganma
kategorisindeki kizlarin giinliik sedanter siiresi ve kisa ve uzun siireli sedanter evrelerin ortalama siiresi erken olgunlagma
kategorisinde yer alanlara kiyasla daha digiiktiir (p<0,05). Buna ilaveten, ge¢ olgunlagma kategorisinde yer alan kizlarin
uzun siireli sedanter evrelerin ortalama siiresi erken olgunlagma kategorisinde olanlara kiyasla daha diisiik (p<0,05), erken
olgunlagma kategorisinde yer alan kizlarin uzun siireli sedanter evrelerin ortalama siiresi zamaninda olgunlagma
kategorisinde olanlardan daha yiiksektir (p<0,05). Erken olgunlagsma kategorisindeki kizlarin HSFA siiresi, sedanter
evrelerin sayis1 ve sedanter aralarin ortalama siiresi zamaninda ve ge¢ olgunlagma kategorisinde yer alan kizlara kiyasla
daha diisiiktiir (p<0,05). Zamaninda olgunlagma kategorisinde yer alan kizlarin ise HSFA siiresi ve sedanter evrelerin
say1s1 ge¢ olgunlasma kategorisinde olanlardan daha distiktiir (p<0,05). Ayrica zamaninda olgunlasma kategorisinde yer

alan kizlarin OY SFA siiresinin erken olgunlagma kategorisinde olanlardan daha yiiksek oldugu goriilmektedir (p<0,05).

TARTISMA

Bu ¢alismanin amaci, erkek ve kiz ¢ocuklar ile ergenlerde fiziksel aktivite ve sedanter davranis degiskenlerini
tahmini ZBH zamanina gore belirlenen biyolojik olgunlasma durumlarina gore incelemektir. Bu c¢alismada geg
olgunlagsma kategorisinde yer alan erkek ve kizlarin giinlik sedanter siiresinin, erken ve zamaninda olgunlagsma
kategorisinde yer alanlardan daha diisiik, HSFA siiresinin ise erken ve zamaninda olgunlagma Kategorisinde yer
alanlardan daha yiiksek oldugu goriilmiistiir (Bkz. Tablo 4 ve Tablo 5). Erkeklerde biyolojik olgunlasma durumlarina
gore OYSFA siirelerinde anlamli fark gériilmezken (Bkz. Tablo 4), erken olgunlagsma kategorisinde yer alan kizlarin
OYSFA siiresinin zamaninda olgunlagsma Kkategorisinde olanlardan anlamli olarak daha diisiik oldugu bulunmustur.
Literatiir incelendiginde, Rodrigues ve digerleri (2010) tarafindan yiiriitiilen ¢aligmada, 13—16 yas aralifindaki ergenler
13-14 ve 15-16 yas gruplarina ayrilarak incelenmistir. Cleland and Venn’nin ¢alismasinda erken olgunlasanlarin,
zamaninda olgunlasanlara kiyasla hem sedanter siirenin hem de yiiksek siddetli fiziksel aktivite oranlarinin daha yiiksek
oldugu bulunmus ve bu ¢eliskinin yiiksek siddetli fiziksel aktivite ve sedanter davranisin birbirinden bagimsiz degiskenler
olmasia dayandirildig: ifade edilmistir. Bu baglamda bir bireyin giin i¢inde hem sedanter davranig siiresinin yiiksek
olmas1 hem de fiziksel olarak aktif olmasi miimkiin olabilmektedir (Cleland and Venn, 2010). Bizim ¢alismamizda
ozellikle erken olgunlagsma kategorisinde yer alan erkek ¢cocuk ve ergenlerde giinliik sedanter siire daha yiiksek (p=0,001)
olmasina ragmen OY SFA siiresinde olgunlagsma durumlar1 arasinda istatistiksel olarak anlamli fark olmamasi (p=0,325),
fiziksel aktivite ve sedanter davranmig degiskenlerinin birbirinden bagimsiz olmasiyla agiklanabilir. Erkek ¢ocuklarda
olgunlasma ile birlikte boy uzunlugu, viicut agirligi, kas kiitlesi ve yagsiz viicut kiitlesi oraninin artmasi ve omuz
bolgesinin gelismesi gibi fiziksel degisimler; 6zellikle hiz, gli¢ ve kuvvet gerektiren fiziksel aktivitelerin artisi i¢in daha
uygun bir fiziksel yapiy1 beraberinde getirebilir. Bu fiziksel degisimlerin bir sonucu olarak fiziksel aktiviteye katilim
artabilmektedir (Erlandson ve dig., 2011). Calismamizda erken olgunlagma kategorisindeki erkeklerde giinliik ortalama
HSFA siiresinin anlamli sekilde daha diisiik, giinliik ortalama OY SFA siiresinin ise istatistiksel olarak anlamli olmamakla
birlikte giinde 5,29 dakika daha yiiksek oldugu goriilmiistiir (Bkz. Tablo 4). Kizlarda erken olgunlagmanin fiziksel aktivite
diizeyinin azalmasinda rol oynadig: belirtilmektedir (Bacil ve dig., 2015). Ancak siirh sayidaki bazi ¢aligmalar, geg

ergenlik donemindeki kizlarin erken ve orta ergenlik donemindekilere kiyasla daha az OYS$FA'ya katildigim
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gostermektedir (Finne ve dig., 2011; Smart ve dig., 2012). Bu bakimdan biyolojik olgunlasma durumlarina gore fiziksel

aktivitenin degisimine dair g¢eliskili bulgularin mevcut oldugu sdylenebilmektedir.

Calismamizda sedanter davranis oriintiisii degiskenlerine iligkin bulgular incelendiginde, erken olgunlagsma
kategorisinde olan erkek ve kizlarda sedanter evrelerin sayisimin, zamaninda ve ge¢ olgunlagsma kategorisinde yer alanlara
kiyasla daha diisiik oldugu bulunmustur. Ayrica erken olgunlagsma kategorisinde yer alanlarin, sedanter aralarin ortalama
stiresi ge¢ olgunlagsma kategorisinde olanlara gore daha disiiktiir (Bkz. Tablo 4 ve Tablo 5). Bu sonuglar, erken
olgunlagma kategorisinde yer alanlarda sedanter evrelerin sayisinin daha az olmasi nedeniyle sedanter davranisin fiziksel
aktivite ile daha az kesintiye ugradigini, diger bir deyisle her bir sedanter evrenin daha uzun oldugunu gostermektedir.
Sedanter aralarin ortalama siiresinin daha diisiik olmasi ise sedanter evreleri kesintiye ugratan fiziksel aktivite evrelerinin
daha kisa oldugunu gostermektedir (Carson ve dig., 2014). Buna ek olarak, calismamizda erken olgunlagma kategorisinde
yer alan erkek ve kizlarda hem kisa hem de uzun siireli sedanter evrelerin ortalama siiresinin, ge¢ olgunlasma
kategorisinde yer alanlardan daha yiiksek oldugu bulunmustur. Pearson ve digerlerinin (2017), sistematik derleme
¢aligmasinda ilkogretimden ortadgretime gecis doneminde, akselerometreden elde edilen sedanter siirenin kiz ve erkek
¢ocuklarda giinliik 10 ila 20 dakika arasinda arttig1 bildirilmistir. Bu bulgu, 5 ila 18 yas araligindaki ¢ocuklarda sedanter
stirenin 5 yasindan itibaren kademeli olarak arttigini1 gosteren Uluslararast Cocuklarin Akselerometre Veritabani’ndan
(International Childrens Accelerometry Database-ICAD) elde edilen kesitsel ¢alisma sonuglariyla uyumludur (Kontostoli
ve dig., 2021). Bu baglamda, calismamizda biyolojik olgunlasma durumlar1 bakimindan daha erken olgunlagsma
kategorilerinde olan erkek ve kiz ¢ocuklarda giin igindeki kisa ve uzun siireli sedanter evrelerin ortalama siiresinin arttigi
gozlemlenmistir. Bu durum, sedanter davranig Oriintiilerinin daha olumsuz bir sekilde seyretmesi, biiylime siireciyle
birlikte sedanter davranigta gézlemlenen artisin bir yansimasi olabilecegini diisiindiirmektedir. Verloigne ve digerleri
(2017), 10 ila 12 yas arasindaki kiz ve erkek cocuklarin sedanter siirelerini genellikle kisa siireli evreler halinde
biriktirdigini, 20 dakikadan uzun siiren sedanter evrelerin ise olduk¢a sinirli oldugunu vurgulamislardir. Bu ¢aligmanin
bulgusu, Altenburg ve digerlerinin (2015), 10 ila 13 yas arasindaki kiz ve erkek ¢ocuklarin giinde ortalama yalnizca ii¢
kez 20 dakikadan uzun siiren sedanter evre sayisina ulastiklarint belirten ¢aligmastyla tutarlidir. Bu baglamda, bu yas
grubundaki ¢ocuklarin genellikle kisa siireli sedanter evrelerde zaman gegirdigi goriilmektedir. Ancak ¢ocukluktan
yetiskinlige geciste en az 20 dakika siiren sedanter evrelerde zaman gecirme egilimlerinin arttig1 bildirilmistir (Verloigne

ve dig., 2017).

Mevcut kanitlar, sedanter evrenin yalnizca kronolojik yas kapsaminda incelenmesine ragmen, biyolojik
olgunlagsmanin ilerlemesiyle birlikte sedanter evre siirelerinin de arttig1 hipotezini desteklemektedir. Ayrica 6zellikle
erken olgunlasan kizlarda, ikincil cinsiyet dzelliklerinin gelisimiyle birlikte (yag birikimi, meme biiyiimesi ve kalga
genislemesi gibi fiziksel degisimler) fiziksel aktiviteye olan ilginin azalmasina ve giinlilk sedanter davranig siiresinin
artmasina yol agabilmektedir. Fiziksel degisimlerin yani sira, ergenlik doneminde karsi cinse ilgi duyma, giinliik
sorumluluklarin artmasi ve sedanter yasam tarzinin benimsenmesi, ilgi alanlarinin yetiskinlere daha fazla benzemeye
basladiginin gostergeleridir (Bacil ve dig., 2015). Bu davranis degisiklikleri, fiziksel aktivite diizeyinde azalmaya neden
olabilmektedir. Geg olgunlasan erkek gocuklarin spor ve oyun temelli fiziksel aktivitelere daha fazla katihim gosterdigi,
erken olgunlasan erkeklerde ise aktif oyun oynama isteginin azaldigi, sedanter davranis oriintiilerinin yetiskinlere daha
fazla benzemeye bagladigi (Moore ve dig., 2020) belirtilen ¢caligmalarin yanisira biyolojik olgunlagma arttik¢a erkeklerde

fiziksel aktivitenin arttigini1 gosteren ¢aligmalar da mevcuttur (Bacil ve dig., 2015).
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Bu bilgiler 151g1nda hem erkek hem de kiz ¢ocuklar ve ergenlerde kisa ve uzun siireli sedanter evrelerin ortalama
stiresinin yasla birlikte arttig1 g6z oniine alindiginda (Mann ve dig., 2017), biyolojik olgunlasmanin ilerlemesiyle birlikte
giin i¢inde biriken kisa veya uzun siireli sedanter evrelerin ortalama siiresinin de uzadigi diisiiniilmektedir. Sonug olarak,
calismamizda ge¢ olgunlasma kategorisinde olan erkek ve kiz ¢ocuklarda sedanter aralarin ortalama siiresinin ve sedanter
evrelerin sayisinin daha yiiksek, ancak kisa ve uzun siireli sedanter evrelerin ortalama siiresinin daha diisiik bulunmasi,

biyolojik olgunlagmaya bagh fiziksel degisimlerin ve yasam tarzi farkliliklarinin bir sonucu olabilir.

Bu calismanin giiclii yonleri, Tiirkiye'nin IBBS-1’e gore 12 bolgesinden 11'ini temsil eden genis bir arastirma
grubunda, sedanter davranis ve fiziksel aktivitenin akselerometre (ActiGraph wGT3x-BT) ile objektif olarak 6l¢iildiigi
ilk calisma olmasidir. Bu ¢alismada, fiziksel aktivite ve sedanter davranigin biyolojik olgunlagsma durumuna gore daha
genis yas araliginda (9-17) incelenmesi, her bir biyolojik olgunlasma diizeyinde daha genis kronolojik yasin temsiliyeti,
diger bir ifade ile gruplara tiim olas1 kronolojik yaslarin dahil edilmesine olanak tanimasi agisindan ¢aligmanin bir diger
giiclii yonii olarak kabul edilebilir. Ayni bireylerin uzunlamasina takip edilmesi, ZHB zamanina kalan siireye gore
belirlenen tiim biyolojik olgunlagsma evrelerinde fiziksel aktivite ile sedanter davramistaki degisimlerin
degerlendirilmesine olanak taniyabilirdi ancak bu ¢aligmada kesitsel tasarim tercih edilmistir, bu da ¢alismanin sinirliligi

olarak kabul edilebilir.
SONUCLAR

Erkek ¢ocuk ve ergenlerde biyolojik olgunlasma durumlarina gore HSFA siiresi, glinliik ortalama sedanter siire,
sedanter evrelerin sayisi, kisa ve uzun siireli sedanter evrelerin ortalama siiresi ve sedanter aralarin ortalama siiresi
bakimindan anlamli fark tespit edilmistir. Kiz ¢gocuk ve ergenlerde ise biyolojik olgunlasma durumlarina gére HSFA
stiresi, OYSFA siiresi, giinliik ortalama sedanter siire, sedanter evrelerin sayisi, kisa ve uzun siireli sedanter evrelerin

ortalama siiresi ve sedanter aralarin ortalama siiresi bakimindan anlamli fark bulunmustur.

Bu calismada biyolojik olgunlasma durumlarma gore fiziksel aktivite ve sedanter davranis siirelerinde
istatistiksel olarak anlamli farkliliklar bulunmasti, gocuklar ve ergenler i¢in gelistirilecek fiziksel aktivite programlarinda
yalnizca kronolojik yasin degil, biyolojik olgunlagsma diizeylerinin de dikkate alinmasinin 6nemi ortaya konulmaktadir.
Bu dogrultuda, kronolojik yasa ek olarak biyolojik olgunlagsmaya dayal1 bireysel yaklagimlarin benimsenmesinin, daha

uygun ve etkili fiziksel aktivite stratejileri ile Onerilerinin gelistirilmesine katki saglayacagi 6ngoriilmektedir.
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Son yillarda aralikh aglik uygulamalari olusturdugu metabolik degisimlerle viicut agirligi kaybi ve
olasi viicut kompozisyonuna etkileri ile 6n plana gikmaktadir. Yakin zamanda pratikte kullanilan
birgcok aglk diyet uygulamalari bulunmasina ragmen, genel olarak bu aglik diyet uygulamalari
“aralikh aghk” genel semsiyesi altinda incelenmektedir. Aralikh aglk ise baslica iki kategoride
incelenebilir: 1) Hafta i¢i aghk uygulamalarn (Haftada 2 giin tam aghk ya da gunlik kalori
gereksinmesinin %25’i kadar kalori alimindan olusan 2 giin ve beslenmenin serbest birakildigi 5
glin seklinde uygulanan 5:2 modeli ve giinasir aghk (GA) uygulamalari 2) Giin igi aglik uygulamalari
(gtintin belirli saatlerinde yeme periyotlarindan olugsan zaman sinirli beslenme (ZSB)). Aralikh
acligin saghga dair pozitif etkileri metabolik degisim, sirkadiyen ritim, gastrointestinal mikrobiyota
ve yasam tarzi degisikligi gibi farkli mekanizmalarla agiklanabilmektedir. Aralikli aghigin vicut
kompozisyonunu olumlu yonde etkiledigi, 4 haftadan 14 aya degisen suirelerde yag kitlede azalma
saglayabildigi gorulmustir. Aralikli aghgin viicut kompozisyonuna etkileri daha uzun sirelerde
gozlemlenirken metabolik profile etkileri ¢ok daha kisa sureli uygulamalarinda dahi
saglanabilmektedir. Aralikh aglik uygulamalarinin doérdiincti glintiinden itibaren kan glikoz
duzeylerinin, hemoglobin A1C (HbA1C) seviyelerinin, kolestrol dizeyinin, ghrelin seviyelerinin
azaldigl, keton duzeylerinde, insilin duyarlihiginda, kardiyometabolik saglikta, beyin tirevi
norotrofik faktér (BDNF) ve rapamisinin mekanistik hedefi (mTOR) ekspresyonunda artig
saglandigi kaydedilmistir. Aralikl aglik uygulamalarinin aerobik ve direng antrenmanlari ile birlikte
kombinasyonunun incelendigi calismalarda, aralikli aglik modellerinin performans gelisiminde
antrenmana ek olarak katki sunmadigi ancak vicut kompozisyonu ve metabolik saglk
parametrelerinde daha fazla iyilesme sagladigi saptanmistir. Ozetle aralikli aglik, performans
gelisiminde etkin olmasa da sedanter ve sporcu bireylerde viicut kompozisyonu yénetimi ve
metabolik saglk belirtegleri tzerinde etkili goruldugiinden, diyete uyumda zorluk gibi sinirhliklar
olsa da onerilebilir ve etkin bir beslenme modeli oldugu diistintilmektedir.

Anahtar Kelimeler: Aralikli aglik, Viicut kompozisyonu, Spor performansi, Metabolik saglik

ABSTRACT

Nowadays, intermittent fasting (IF) has gained significant attention for its role in promoting
metabolic adaptations, facilitating weight loss, and influencing body composition. Various fasting
regimens exist, broadly classified under the umbrella of IF. IF can be categorized into two primary
approaches: (1) weekly fasting protocols, such as the 5:2 diet (involving two days of complete
fasting or a 25% calorie intake) and alternate-day fasting (ADF); and (2) daily fasting protocols,
including time-restricted feeding (TRF), which structures eating within specific time windows. The
health benefits of IF stem from metabolic regulation, circadian rhythm alignment, modulation of
the gut microbiota, and lifestyle changes. Research indicates IF positively influences body
composition, leading to reductions in fat mass over periods ranging from four weeks to 14
months. While body composition changes require longer durations, metabolicimprovements can
emerge even in short-term implementations. Studies have documented reductions in blood
glucose levels, hemoglobin A1C (HbA1C), cholesterol, and ghrelin, alongside increases in ketone
levels, insulin sensitivity, cardiometabolic health, brain-derived neurotrophic factor (BDNF), and
mechanistic target of rapamycin (mTOR) expression. Investigations into the combination of IF
with aerobic and resistance training suggest that while IF does not provide additional benefits for
athletic performance, it significantly enhances body composition and metabolic health
parameters. In summary, although IF may not directly enhance sports performance, it remains a
highly effective dietary strategy for optimizing body composition and metabolic health in both
sedentary individuals and athletes despite having potential challenges related to adherence. IF is
considered as a practical and efficient nutritional approach.

Keywords: Intermittent fasting, Body composition, Sports performance, Metabolic health
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GIiRiS

Gliniimiizde azalan fiziksel aktivite ve giderek artan kotii beslenme aligkanliklar1 sebebiyle obezite kiiresel bir
sorun haline gelmistir. Bu sorunun kokeni ise su sekilde agiklanabilmektedir: Insan evrimsel siirecinde, yasam tarzi ve
enerji mevcudiyeti periyodik uzun siireli aglik (famine) ve besin alimi (feast) dongiilerini igermektedir. Bu sekilde
gerceklesen dogal dongiiler icerisinde “verimli” genler olarak adlandirilan spesifik genlerin viicut endojen yakit
depolarmin kullanimimni optimize etmek {izere evrimlestigi 6ne siiriilmiistiir (Neel, 1962). Diger taraftan giiniimiiz
kosullarinda giiniin neredeyse her saatinde yiiksek enerji yogunluguna sahip besinlerin mevcudiyeti ve fiziksel inaktivite
(fiziksel aktivite Onerilerinin karsilanmamasi) ile beraber uzun oturma siireleri sirkadiyen ritmi bozarak metabolik
hastaliklara yatkinlig1 arttirmaktadir (Parr ve dig., 2020). Besinlerle kalori aliminin toplam enerji harcamasini gegmesi
ile adipoz doku igerisinde daha fazla yag molekiilleri birikmesi ve inflamatuar cevap ile beraber adipositlerde hipertrofi

ve hiperplazi gerceklestigi diisiiniilmektedir (Haczeyni ve dig., 2018).

Bu nedenle, Diinya Saglik Orgiitii (WHO) giincel raporlarinda bulasici olmayan hastaliklara yakalanma riskini
azaltmanin baglica iki altin anahtar1 olarak sagliksiz beslenmeden kaginma ve diizenli egzersiz yapmayi siddetle
onermektedir (WHO, 2023). Bu baglamda, diisiik glisemik indeks diyeti, akdeniz diyeti, bitkisel temelli beslenme, diisiik
karbonhidratli beslenme, ketojenik diyet gibi farkli diyet modellerinin viicut kompozisyonu ydnetimindeki etkisi
aragtirilmaktadir. Metabolik semptomlarin 6nlenmesine yonelik pozitif etkilerin, bu farkl diyet yaklagimlarinin temelinde
yatan kalori aliminin simirlanmasi ile saglandigi diisiiniilmektedir. Nitekim giincel rehberler giinliik enerji aliminin 500
ila 750 kilokalori (kkal) azaltilmasi ya da enerji harcamasinin %30 oraninda diisiiriilmesine dayali devamli enerji
kisitlamasi ile viicut agirligi kaybr ve metabolik belirteglerde iyilesme saglandigini vurgulamaktadir (Jensen ve dig.,
2014). Diger yandan kalori kisitlamasinin etkilerinin uzun dénemde gerceklestigi ancak dogrudan kalori kisitlamali diyet
uygulamasina devamliligin 1-4 ay i¢inde azalabildigi ve uygulayicilarin 6 aydan uzun siirelerde ve 1 yil icerisinde yeniden

viicut agirliklarini geri kazanabildigi goriilmiistiir (Franz ve dig., 2007; MacLean ve dig., 2015).

Aralikh Achik Modelleri: Kalori kisitlamasina dayali diyet modelinin sagliga etkileri iyi bilinmesine ragmen,
diyetin siirdiiriilebilirliginin diisiik olmas1 sebebiyle farkli beslenme stratejileri arastirilmaya devam etmektedir. Ornegin,
son yillarda aralikli aglik diyetleri viicut agirligi kaybi1 ve sagliga olan olumlu etkileri sayesinde 6n plana ¢ikmaktadir
(Collier, 2013). Aralikli aglik diyetlerinden en yaygin olanlari, haftanin 2 giinii tam aghk ya da %25 kalori alimindan
olusan 5:2 ve giinasir1 aglik (GA) isimli diyetler ya da giiniin belirli saatlerinde yeme periyotlarindan olusan zaman sinirl
beslenme (ZSB) yaklagimlardir (Johnstone, 2015). Diger yandan haftanin 1 ya da 2 giinii tiim giin aglik modelleri de birer

aralikli aglik diyeti 6rnekleridir. Asagida yer alan tabloda (Tablo 1) aralikli aglik modelleri ve 6zellikleri 6zetlenmektedir.

Tablo 1
Araliklt A¢hik Beslenme Modelleri

Protokol Siklik Siire Agiklamalar

Giinliik besin alimi belirli bir zaman dilimiyle (6rnegin 8-10 saat) sinirlandirilir.
Giin iginde toplam kalori alimma miidahale edilmez.

Zaman Simirh

Beslenme (ZSB) Her giin 14-16 saat aglik

24 saat diisiik kalorili Haftanmn 2 giinii enerji alim %25’e diisiirtiliir, diger giinler normal beslenme

5:2 Diyeti Haftada 2 giin b?slenme (segilen siirdiiriiliic.
giinlerde)

Giinasin Achk Giinasir 24 saat aclik veya diisiik Bir giin normal beslenme, ertesi giin tamamen aglik veya %25 kalorili beslenme
kalorili beslenme uygulanir.
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Aralikli aglik beslenme modellerinin temel noktalar1 sunlardir:

Zaman sumrll beslenme: Zaman sinirli beslenme, giiniin 8-10 saatlik penceresinde kalori sinirsiz beslenmenin,
giiniin kalan zaman araliginda ise a¢ligin devam ettirildigi bir beslenme stratejisidir. Bu diyet yaklasiminda beslenme
harici kalan 14-16 saatlik zaman diliminde besin alimi durdurulmakta ancak giin i¢inde toplam kalori alimlarina miidahale
edilmemektedir. Yeme penceresinin zamanina gére erken-ZSB ya da giin ortasi-ZSB gibi varyasyonlari mevcuttur
(Rynders ve dig., 2019). Ornegin besin alimmin 8.00-16.00 saatleri arasinda gergeklestirilmesi erken-ZSB; 13.00-21.00

saatleri arasinda gerceklestirilmesi ise giin ortasi-ZSB olarak adlandirilabilmektedir (Rynders ve dig., 2019).

Zaman sinirli beslenme, karanlik/aydinlik dongiisii ile beslenme/aglik dongiisiinii uyumlu hale getirmeyi
hedefleyen sirkadiyen ritim baglaminda ortaya ¢ikmigtir. Modern caglarda giinliik yasam, vardiyali ¢alisma, ulagim,
saglik, eglence sektorii gibi farkli etmenlerle giiniin her saati uyanik kalmaya ve beslenmenin devam etmesine yol agan
bir diizeni beraberinde getirmistir. Diger yandan yaslanma gibi faktorler de endojen sirkadiyen saati zayiflatmaktadir.
Tiim bu sebeplerle meydana gelen sirkadiyen ritimdeki bozulmanin obezite ve kronik hastaliklarin altinda yatan etmenler
arasinda oldugu bilinmektedir (Longo ve Panda, 2016). Ornegin, insan biyolojisine zit olarak gece aktif olan farelerin
giindiiz yiiksek yaglh beslendiklerinde, benzer kalori alimi ve fiziksel aktivite diizeyine sahip gece beslenen gruba kiyasla
daha fazla agirlik kazandigi bulunmustur (Arble ve dig., 2009). Bu ve takip eden ¢aligmalar, kalori alimi, makro besin
Ogesi dagilimi ve enerji harcamasindan ayri olarak beslenme zamaninin da 6nemini ortaya koymaktadir (Garaulet ve dig.,
2013). Bu baglamda zaman simirli beslenme, en temelde bireyin sirkadiyen ritminin iyilestirilerek, beraberinde bagirsak

sagligindan, hayat tarzina ve metabolik degisme bir¢ok farkli mekanizmayi pozitif etkilemeyi hedefleyen bir yaklagimdir.

5:2 diyeti: Haftanin 2 giinii giinliik gereksinmenin %25°i kadar kalori aliminin gergeklestigi bir 6gle yemegi
tilketilirken haftanin kalan giinleri serbest beslenmeden olusan en yaygin aralikli aglik modellerindendir. Zaman sinirl
beslenmeden farkli olarak giinliik enerji aliminda sinirlama s6z konusudur. Bireyler serbest giinlerde ise giinliik enerji
almmin %100-125’ini karsilayan enerji alimma devam edebilmektedir. Agligin gerceklestirildigi 2 giiniin haftanin
ardisik olmayan giinlerinde gergeklestirilmesi 6nerilmektedir (Tinsley ve La Bounty, 2015). Bu diyet modeli, agirlik
kaybinin ana bileseni olan kalori agigin1 saglarken, her giin giinliik enerji aliminin %75’inin tiiketilmesi olarak uygulanan

klasik yaklagima alternatif olarak sunulmustur (Fanti ve dig., 2021).

Giinagirt achik: 5:2 diyetine benzer 6zellik tasiyan giinasir aglik stratejisi, haftanin 1 ya da 2 giinii besin aliminin
tamamen sinirlandigi ya da ¢ok diisiik kalori alindigi, diger gilinlerde ise beslenmenin ayni sekilde serbest birakildig: bir
yaklagim olarak uygulanmaktadir (Tinsley ve La Bounty, 2015). Ornegin, sadece 1 giin su tiiketimini takiben haftanin 6
glinii rutin beslenme diizenine devam edilebilmektedir. Ag¢higin sagladigi metabolik degisim sayesinde viicut
kompozisyonu ve sagligin gelistirilmesini temel almaktadir. Bu derlemede, farkli aralikli aglik beslenme stratejilerinin

mekanizmasi ve viicut kompozisyonuna, sagliga ve sportif performansa etkileri agagida detaylandirilmistir.

Aralikhh A¢hk Beslenme Modellerinin Etki Mekanizmalari: Aralikli aglik modelleri ile beslenmenin
mekanizmalarinin incelendigi hayvan c¢aligmalarinda aydinlik/karanlik faz ve besin igerigi degisiklik gosterse de 12-20
saatlik aglhigin viicut kompozisyonunu, total kolestrolil, trigliseriti, kan glikozunu, insiilini; diger yandan interl6kin 6 (IL-
6) ve timor nekroz faktorii-alfa (TNF-a) seviyelerini azaltabildigi ve insiilin duyarliligini gelistirdigi gézlenmistir
(Patterson ve Sears, 2017). Zaman sinirli beslenmenin saghiga dair pozitif etkileri metabolik degisim (switching),
sirkadiyen ritim, gastrointestinal mikrobiyota ve yasam tarzi degisikligi gibi farkli mekanizmalarla agiklanabilmektedir.

Asagida bu mekanizmalar (Sekil 1) ayri ayri ele alinmastir.
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Sekil 1

Araliklt A¢clik Beslenme Modellerinin Metabolik Etki Mekanizmalari

r

ETKi MEKANIZMALARI

<> Metabolik Degisim
| Glikoz kullanimi
4 Keton cisimcileri tretimi

ETKILERI

¢ Viicut Kompozisyonu
| Viicut agirhg
{ Vicut yag agirhi

< Metabolik Saghk

< Sirkadiyen Ritim
4 Hipotalamusta, supraki- + Kan glukozu
azmatik cekirdekte (SCN) i Kolestrol
biyolojik saatte iyilesme —  } Ghrelin .
! instlin duyarliigs
4> Gastrointestinal Mikrobiyota ARALIKLI AGLIK t BDNF

MODELLERI Kardiyometabolik saglik

{Egzersiz Performansi

t Obezite karsiti konakgi sayisi
Zaman Sinirli Beslenme

4> Hayat Tarzi Degisikligi Giin Asir Aghik > Aerobik performans
| Enerji alimi «» Anaerobik performans
¥ Uyku kalitesi % Sicrama performansi
| > Kas kuvveti
(. g

Metabolik degisim (switching): Aralikli agcligin fizyolojisi glikoz ve yag metabolizmalarinin a¢lik durumundaki
fizyolojileri ile yakindan iligkilidir. Glikoz-yag asidi dongiisiine bakildiginda, glikozun temel enerji kaynagi oldugu, besin
altmini takiben agirlikli olarak glikozun enerji olarak kullanildigr ve yaglarin ise adipoz dokuda trigliserit olarak
depolandig1 bilinmektedir. Aglik durumunda ise adipoz dokudan trigliseritler yag asidi ve gliserole ayrilmakta ve yag
asitleri agirlikli enerji kaynagi olarak kullamlmaktadir. Yag asitleri ketonlara doniiserek aglik durumunda basta beyin
olmak iizere bir¢cok dokuya ana yakit saglamakta ve bu durum, karacigerin baslangictaki glikojen igerigine ve bireyin
enerji alimina bagli olarak, ac¢ligi takiben 12-36 saat sonra meydana gelmektedir (Vasim ve dig., 2022). Glikoz
kullanimindan keton yanitina dogru ilerleyen bu siirece metabolik degisim (switching) adi verilmektedir (Anton ve dig.,
2018). Metabolik degisim siireci tipik bir bati diyetinde goriilmez iken, farkli aralikli acglik modelleri ile

saglanabilmektedir.

Ornegin tipik bir bat1 diyeti veya iki farkli aralikl1 aghk modelini uygulayan bireylerde 48 saatlik kan glikoz ve
keton seviyeleri kiyaslandiginda, bat1 diyeti uygulayan bireylerin her giin {i¢ 6giin yemek ve atigtirmalik tiikettiklerinde
metabolik degisim ger¢eklesmemekte olup keton seviyeleri diisiik ve toplam glikoz kullanimu ise aralikli aglik diyetlerine
kiyasla ¢ok daha yiiksek seyretmektedir (Mattson ve dig., 2017). Giinasir1 aglik modeli ile bir giin boyunca ¢ok diisiik
kalori alimi ve ertesi giin ii¢ ayr1 6gln ile beslenildiginde ise acgligi takiben ketonlar kademeli olarak yiikselirken, glikoz
seviyeleri stirekli olarak diisiik kalmaktadir. A¢lig1 takiben daha sonra rutin beslenme giiniinde ise keton seviyeleri diigiik
kalirken, besin alimini ile glikoz seviyeleri yiikselmektedir. Zaman sinirli beslenme ele alindiginda ise, besin alimini 6
saatlik bir zaman dilimi iginde tiiketilmesiyle yaklasik 12 saatlik aglik periyodundan sonra metabolik degisim
gerceklesmekte ve her giin besin alimina kadar gegen yaklasik 18 saatlik aglik periyodu siiresinin son alt1 saat boyunca

metabolik degisim aktif kalmaktadir (Anton ve dig., 2018).

Metabolik degisim, yaglarin depolanmasi yerine mobilize edilmesi ve kullanilmasini tetiklediginden metabolik

adaptasyon siirecini de baslatmaktadir. Ornegin, kas hiicrelerinde yag asidi oksidasyonuna aracilik eden genlerin
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ekspresyonu indiiklenmekte ve kas hiicresinde mitokondriyal biyogenezini ve glikoz metabolizmasini diizenledigi bilinen
transkripsiyon diizenleyici peroksizom proliferator-aktive edilmis reseptor-alfa (PPAR-a) diizeylerinin ekspresyonunun
artirdigr bilinmektedir. A¢lik ve dayaniklilik egzersizi sirasinda kas hiicrelerini yakit olarak glikozdan yag asidine
gecisine aracilik etmesi i¢in PPAR-0; yag asidi translokaz CD36, yag asidi baglayici protein 3, mitokondriyal ayrilma
proteini 3, PPAR gama koaktivatorii 1-alfa (PGC-1a), piruvat kinaz dehidrojenaz 4 ve ¢atalli kutu (FOX) O1A genlerini
eksprese etmektedir (Anton ve dig., 2018).

Bu fizyolojik siiregler sayesinde ketonlar, kas ve beyin hiicrelerinin aglik ve uzun siireli fiziksel efor/egzersiz
sirasinda islevlerini siirdiirmeleri i¢in bir enerji kaynagi olarak gorev almaktadir. Ayni zamanda, metabolik degisimde
viicudun ana enerji kaynagi glikozdan yag dokusunun lipolizinden elde edilen serbest yag asitleri ve ketonlara kaymasi,
metabolik adaptasyon siirecini indiikleyerek kas dokunun korunmasina da yardimcidir. Ozetle, metabolik degisim ile
iligkili bu sinyal yollar1 hem biyolojik enerji taleplerine akut adaptasyonlar hem de kronik kas kiitlesinin korunumu ve
dayaniklilik kapasitesinin iyilestirilmesi i¢in kritik roller oynar (Anton ve dig., 2018; Vasim ve dig., 2022). Aralikli aglik
modelinin aglik fazinin tiim bu metabolik dedisim siirecinin arkasinda yatan mekanizmalardan biri oldugu 6ne

surtilmektedir.

Sirkadiyen ritim: Organizmalar, fizyolojik siireclerin en uygun zamanlarda ger¢eklestirilmesini saglamak igin
i¢sel bir sirkadiyen saat gelistirerek aktivitelerini gece veya giindiizle sinirlandiracak sekilde evrimlesmistir (Panda ve
dig., 2002). Sirkadiyen ritim, metabolizma ve enerjinin yani sira hormonal salgilama modelleri, fiziksel koordinasyon ve
uyku gibi fizyolojik gostergelerin entegrasyonunda 6énemli bir rol oynar. Karaciger gibi birgok periferik dokuda da benzer
sekilde sirkadiyen ritimle ¢alisma s6z konusudur ve sirkadiyen ritim ile beslenmenin senkronizasyonunun bozulmasinin
enerji dengesini olumsuz etkileyerek kronik hastalik riskinde artisa yol actig1 diisiiniilmektedir (Challet, 2013). Diger
yandan, ZSB gibi yaklasimlarin ise beyinde hipotalamusta suprakiazmatik ¢ekirdekte temel biyolojik saate etki ederek
besin alim ritmini diizenleyip enerji metabolizmasi ve viicut agirligi regiilasyonunda yer alan gen ekspresyonlarini
sirkadiyen ritme uygun uyararak saghg iyilestirebilecegi ileri siiriilmektedir (Froy ve Miskin, 2010). Bu hipotezden
hareketle ZSB’nin potansiyel etki mekanizmasinda sirkadiyen ritmin roliinii ortaya koyan ¢alismalar da mevcuttur.
Ornegin, yiiksek yagl stmrsiz bir diyet verildigi durumda sirkadiyen ritmi bozulan farelerde obezite, hiperinsiilinemi ve
inflamasyon gériiliirken, ZSB periyodunda bu semptomlar gériilmemektedir (Hatori ve dig., 2012). Ozellikle ZSB nin bu
etkilerini siklik adenozin monofosfat (cAMP) yanit elemani baglayict protein (CREB), adenozin monofosfatla aktive
protein kinaz (AMPK) ve rapamisinin mekanistik hedefi (mTOR) islevini, bu molekiillerin sirkadiyen saate gore
salinimlarini, hedef genlerinin ekspresyonunu iyilestirmesi sonucu karaciger metabolomunu degistirerek ve besin
kullanimi ile enerji harcamasini iyilestirerek gergeklestirdigi bulunmustur (Hatori ve dig., 2012). Insanlarda yapilan bir
calismada da izokalorik diyetlerin zaman sinirlt ya da normal zaman periyodunda tiiketilmesinin 5 giin sonunda 24 saatlik
kan sekerinde azalma egilimi sagladigi ve glisemik kontrolii sagladigi bulunmustur (Parr ve dig., 2020). Bu ¢alismada
7ZSB’nin etki mekanizmasinin giiniin erken saatindeki simirli zaman diliminde tiiketilmesinden kaynaklandigi One

strilmustar (Parr ve dig., 2020).

Gastrointestinal mikrobiyota: Gastrointestinal sistem uyku-uyaniklik dongiisiinden etkilenebilmektedir. Ornegin,
gastrik bosalma ve kan akis1 giin i¢inde geceye kiyasla daha fazla olmakta, besin alimina verilen metabolik yanit giiniin
gec saatlerinde sabaha kiyasla yavaslamaktadir. Bu nedenle beslenme ve sirkadiyen ritim arasindaki uyumsuzluk
gastrointestinal sistemi etkileyebilmekte ve metabolizmaya zarar verebilmektedir (Ekmekcioglu ve Touitou, 2011).

Ayrica, bagirsak mikrobiyotasinin obez bireylerde zayif bireylerden farklilik gosterdigi, enerji absorbsiyonu, harcamasi
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ve depolanmasi mekanizmalarini olumsuz etkiledigi bilinmektedir (Turnbaugh ve dig., 2006). Aralikli aglik gibi beslenme
modellerinin ise sirkadiyen ritme uyumlu beslenmenin sonucu olarak gastrointestinal yanitlar1 ve bagirsak
mikrobiyotasin1 dogrudan olumlu etkileyerek de sagligin gelistirilmesine yardimer olabilecegi diisiiniilmektedir. Nitekim
Zarrinpar ve digerleri (2014) de ZSB diyetiyle Lactobacillus ve Ruminooccacea familyalarina ait obezite karsiti
mikrobiyotanin arttirildigini, kompleks karbonhidratlarin yikiminit uyaran mikrobiyota varligim iyilestirdigini, dzetle
yiiksek yag ile beslenen farelerde bagirsak mikrobiyotasinin daha az obezojenik konakgilarla degistirdigini ve
karbonhidratlar1 daha kolay sindirebildigini ortaya koymustur. Sekiz saat sinirsiz yeme periyotlu ZSB ile 25 giliniin

sonunda bagirsak miktobiyotasi profilinde Prevotellacea ve Bakteroideceae’yi arttirdigi gosterilmistir (Zeb ve dig., 2020).

Hayat tarz degisikligi: Aralikli agligin altinda yatan mekanizmada yer alan sirkadiyen ritim ve gastrointestinal
mikrobiyotanin etkisine ek olarak, aralikli aglik diyet modellerinin basta enerji alimi olmak {izere uyku kalitesinden, giin
ici aktivite durumuna hayat tarzinda birgok degisiklige sebep olarak da sagligi olumlu yonde etkileyebilecegi
ongoriilmektedir. Ornegin aralikli aglik diyet modelleri bir kalori kisitlamas1 olmamasina ragmen bireylerde daha az enerji
almu ile sonuglanmaktadir (Antoni ve dig., 2018; Gabel ve dig. 2018; Tinsley ve dig., 2017). Gece galisanlar1 gibi
sirkadiyen ritme uygun beslenemeyen bireylerde istah diizenleyici hormonlarda artiglara bagli toplam enerji aliminin
arttigi ve bu durumun saghgi olumsuz etkiledigi distiniildiigiinde (Schiavo-Cardozo ve dig., 2013), aralikli aglik
diyetlerinin besin alimi i¢in daha az bir zaman mevcut olmasi sebebiyle kalori alimim azaltarak sagligi olumlu yonde

etkiledigi ileri siiriilmektedir.

Araliklt aclik modellerinin, enerji alimini azaltmanin yani sira enerji harcamasini arttirabilecegi de
diisiiniilmektedir. Ornegin zaman sinirl izokalorik beslenen farelerde yeme periyodunun ardindan kas koordinasyonu,
aktivite diizeyi ve enerji harcamasinda artiglar gézlenmistir (Hatori ve dig., 2012). Diger yandan insanlar iistiinde 4 giin
ZSB modelinin 24 saatlik enerji harcamasina etkisini inceleyen bir ¢aligmada ise (Ravussin ve dig., 2019), enerji
harcamasinda bir degisim gozlemlenmemekle birlikte aglik hormonlarinin ve yeme isteginin azalmasina bagli ZSB’nin

potansiyal yararlarinin olabilecegi belirtilmistir.

Yasam tarzi degisikliklerinden bir digeri ise uyku kalitesidir. Gece beslenmenin uyku kalitesini ve siiresini
olumsuz etkiledigi (Hatori ve dig., 2012) ve uyku kalitesinin insiilin direncinden kardiyovaskiiler hastaliklara kadar birgok
hastaliga etkisi distniildiigiinde (Gallicchio ve Kalesan, 2009), sirkadiyen ritme uygun beslenmenin uykuyu

diizenleyerek de saghig etkileyebilecegi 6ne siiriilmektedir. Ancak bu konuda yapilacak yeni arastirmalara ihtiyag vardir.

Aralikli Achik, Viicut Kompozisyonu, Saghk ve Spor Performansi Etkilesimi: Aralikli aglik yaklasimlarinin
metabolik degisim araciligiyla ve sirkadiyen ritmi diizenleyerek metabolik regiilasyonu sagladigi, diger yandan enerji
homeostazini etkileyerek kalori agig1 saglayabildigi ve bu sayede viicut kompozisyonunu olumlu etkileyebilecegi
anlagilmaktadir. Aralikli aghigin olumlu etkileri viicut kompozisyonu ile sinirli kalmamaktadir. Nitekim viseral adipoz
dokunun parakrin ve endokrin bir organ oldugu hem proinflamatuar hem de antiinflamatuar adipokinlerin salinimindan
sorumlu oldugu bilinmektedir. Bu adipokinlerden leptin, viicut agirligi yonetiminden sorumlu olup besin alimin
baskilarken enerji harcamasini arttiran bir igleve sahiptir. Adiponektin ise kas kiitlesini, hepatik yag oksidasyonunu ve
glikoz alimim artiric etkilere sahiptir. Bu baglamda, aralikli beslenme yaklagimina baglh olarak viicut kompozisyonunda

meydana gelen degisimler metabolik sagligi dogrudan etkilemektedir.

Aralikli a¢chk ve viicut kompozisyonu etkilesimi: Aralikli agligin viicut agirhgi kaybr lizerindeki etkilerini

inceleyen ¢aligmalarin sonuglarina goz atildiginda, bu yontemin olumlu etkilerine rastlanmaktadir. Ornegin, obez
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bireylerle gergeklestirilen bir ¢aligmada (Gabel ve dig., 2018) 8 saatlik ZSB’nin (10.00-18.00 arasi sinirsiz beslenme) 12
hafta sonunda %2,6 viicut agirliginda azalma sagladigi goriilmistiir. On-on iki saatlik daha uzun bir ZSB ile de 16 hafta
sonunda viicut agirligi kaybedilebilmektedir (Gill ve Panda, 2015). Diger yandan antrene bireylerde yapilan bir ¢alisma
(Moro ve dig., 2016) sonuglarina gore 8 saatlik yeme periyodunda 8 hafta gibi daha kisa bir siirede de viicut yag oraninda
azalma saglanabilmektedir. Caligmalar daha ¢ok 12 haftalik ZSB uygulamalarini incelemis ve obez bireylerde anlamli
viicut agirh@g kayiplar kaydetmis olsa da daha kisa siirede de sonug alan ¢aligmalar (Anton ve dig., 2019) mevcuttur.
Ornegin, 4 hafta boyunca 8-10 saatlik bir ZSB modeli de obez ve viicut agirlig: fazla bireylerde viicut agirhiginda %2,2’lik
bir diisiis saglamistir (Anton ve dig., 2019).

Viicut kompozisyonu iizerinde GA’nin etkilerini inceleyen calismalar mevcuttur. Yapilan bir ¢aligmada
(Eshghinia ve Mohammadzadeh, 2013) 6 hafta boyunca haftada 3 giin %25-30 diizeyde kalori kisitli beslenen obez
kadinlarda viicut agirliginda ve bel ¢evresinde anlamli azalma saglanmistir. Haftanin 3 giinii %25°e kadar kalori azaltilmis
diyetlerin viicut agirliginin 4 haftada %4,9’u (Samira Eshghinia ve Gapparov, 2011), daha uzun devam edilmesi halinde
12 haftada viicut agirh@min %12,5’ini (Coutinho ve dig., 2018) kaybetmeyi sagladigin1 gosteren ¢alismalar da mevcuttur.
Ote yandan, haftanin 2 giinii bu sekilde beslenmenin 59 giin igerisinde %5’e kadar agirlik kayb1 saglasa da bu etkinin
%70 kalori kisitlamas1 yaklagimi ile benzer sonuglar verdigi de ifade edilmistir (Antoni ve dig., 2018). On iki haftalik
daha uzun ¢aligmalarda da benzer kalori kisitlamasi, GA diyeti ile benzer viicut agirhigi degisimi saglamaktadir (Coutinho
ve dig., 2018). Nitekim 6 ay boyunca GA (aglk giinleri %25 kkal, bos giinler %125 kkal alimi) ile %75 kalori alimu
uygulandiginda ve sonraki 6 ay viicut agirligt korunumu da takip edildiginde dahi viicut agirliginda benzer degigsimler
elde edilmistir (Trepanowski ve dig., 2017). On iki ayin sonunda da benzer sonuglar saptanmistir (Gabel ve dig., 2019).
Diger yandan, 2 diyet modelinin 4 ay uygulandig bir ¢alismada ise GA’nin kalori kisitlamasina kiyasla viicut agirlig: ve

yag kiitlesi kaybinda daha iyi sonuglar verdigini gosteren bir ¢aligmaya da rastlanmilmigtir (Razavi ve dig., 2021).

Haftanin 1 giinii aglik ve kalori kisitlamasinin birlikte yapildigi kombine aralikli aglik yaklagimlari da literatiirde
mevcuttur ve bu kombine diyet 8 hafta sonunda obez kadinlarda %3,4 viicut agirligi kaybi saglanmistir (Klempel ve dig.,
2012). Diger yandan, bu kombine diyetin siv1 ya da kati formda verilmesi kiyaslandiginda ise sivi olarak verilmesi, kati
verilmesine kiyasla daha fazla viicut agirhigi kaybi saglarken, yag kiitlesi kayb1 ise benzerdir. Ancak total kolestrol ve
diisiik yogunluklu lipoprotein (LDL) degerlerindeki diisiis ile glikoz ve insiilin degerlerindeki azalmalar sebebiyle ¢alisma
sonunda aragtirmacilar GA ve kalori kisitlamasi diyetlerinin sivi formda uygulanmasinin daha etkili oldugunu ifade
etmistir (Klempel ve dig., 2012). Nature dergisinde 2022 yilinda yayinlanan bir derlemenin de (Varady ve dig., 2022)
sonuglarinda GA ve ZSB gibi diyet modellerinin viicut kompozisyonu iizerinde 8-12 haftada %4-8 oraninda viicut

agirliginda azalma saglayabilecegi belirlenmistir.

Aralikly aclik ve metabolik saglik etkilesimi: Aralikli agligin viicut kompozisyonuna etkileri daha uzun siirelerde
gdzlemlenirken metabolik profile etkileri gok daha kisa siireli uygulamalarinda dahi saglanabilmektedir. Ornegin, 14 giin
ve giinde 20 saatlik aralikli aglik uygulamasi viicut kompozisyonunu etkilemezken insiilin duyarlihigint gelistirmis ve
insiilin bagimli glikoz alimin1 anlamli sekilde arttirmistir (Halberg ve dig., 2005). Nitekim yalnizca 4 giinlik ZSB
uygulamasinin bile sabah a¢ karna 24 saatlik kan glikoz diizeylerini 4 mg/dl, glisemik sapmay1 ise 12 mg/dl azalttigi,
keton diizeylerini arttirdigi ve aksam saatlerinde beyin tiirevi nérotrofik faktér (BDNF) ve rapamisinin mekanistik hedefi
(MTOR) ekspresyonunda artis egilimi sagladigi kaydedilmistir (Jamshed ve dig., 2019). Ayni zamanda, 4 giinlik ZSB
uygulamast ile a¢lik hormonu olan ghrelinin ortalama 32 pg/ml azaltilabildigi de saptanmistir (Ravussin ve dig., 2019).

Yirmi bes glinliikk bir ZSB ¢aligmasinda da (Zeb ve dig., 2020) serum lipid ve karaciger profilinde iyilesmeler
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kaydedilmistir. Uzun donemli ¢alismalarda da benzer sonuglara rastlanmaktadir. Ornegin, 8 haftalik 4-6 saat yeme
pencereli ZSB uygulamasi sonucunda insiilin direncinin azaldig1 ve kardiyometabolik sagligin iyilestigi bulunmugtur
(Cienfuegos ve dig., 2020). Aralikli agligin 7-14 ay gibi daha uzun siireli incelendigi vaka ¢aligmalarinda da hemoglobin
A1C (HbA1C) seviyelerinde %1-4 azalma bildirilmistir (Furmli ve dig., 2018; Lichtash ve dig., 2020).

Araliklt aclhigin glikoz metabolizmasindaki olumlu etkilerinin viicut agirligi kaybindan bagimsiz olabilecegi de
One siriilmektedir. Sutton ve digerleri (2018) 5 haftalik aralikli aglik diyeti izokalorik bir kontrol grubu ile
kiyaslandiginda aglik ve tokluk kan glikoz degerleri etkilenmese de insiilin seviyelerini diigiirdiigii ve insiilin direncini
azalttigt saptanmistir. Bu ¢alismanin sonuglari aralikli aclik diyetlerinin kan glikozunu diisiirmekten ziyade insiilin

direncini azaltarak glikoz metabolizmasini pozitif etkileyebilecegini ortaya koymaktadir (Sutton ve dig., 2018).

Glikoz ve yag metabolizmasina ek olarak kardiyak etkileri incelendiginde ise, obez bireylerle gergeklestirilen
bir baska ¢aligmada da (Gabel ve dig., 2018) 8 saatlik zaman sinirli beslenmenin (10.00-18.00 aras1 simirsiz beslenme) 12
hafta sonunda sistolik kan basincinda anlamli azalma saglayarak kardiyovaskiiler sistemde olumlu etkileri olabilecegi
goriilmiistiir. Diger yandan 6 hafta boyunca haftada 3 giin %25-30 diizeyde kalori kisitli beslenen obez kadinlarda
kolestrol ve LDL’deki azalma ve yiiksek yogunluklu lipoproteindeki (HDL) artis anlamh bulunmamustir (Eshghinia ve
Mohammadzadeh, 2013). Viicut kompozisyonu degerlerinde oldugu gibi aralikli aglik diyetleri ile kalori kisitlamali
diyetler karsilastirildiginda, metabolik sagliga etkilerinin de benzer oldugu gériilmiistiir (Barnosky ve dig., 2014; Carter
ve dig., 2018; Trepanowski ve dig., 2017).

Aralikly aclik ve antrenman ile viicut kompozisyonu etkilesimi: Zaman sinirli beslenme ve egzersizin ayr1 ayri
incelendigi ¢alismalarda viicut kompozisyonunu optimize etme, glikoz ve yag metabolizmasini iyilestirme {izerine
sagladig1 metabolik adaptasyonlar ortaya konmustur. Diger yandan, saglik {izerinde benzer adaptasyonlari hedefleyen bu
diyet ve egzersiz modelinin birlikte kullanilmas1 6nerilmekle birlikte beraber kullaniminin degerlendirildigi ¢alismalar
strlidir. Ornegin; literatiir incelendiginde ZSB ile direng antrenmanlarinin birlikte kullaniminin antrenmanli bireylerde
viicut kompozisyonuna etkisini inceleyen ¢alismalara (Stratton ve dig., 2020; Tinsley ve dig., 2017) rastlanilmistir. Bu
caligmalardan Stratton ve digerleri (2020) aktif erkeklerde %25 kalori kisitlamasi ve 1,8 g/kg protein aliminin 8 saatlik
zaman sinirli periyotta ya da zaman sinirsiz tiiketilmesini 4 haftalik direng antrenmani siiresince incelemistir. Calisma
sonunda diyetten bagimsiz olarak her iki grupta da viicut agirhigi, yag orani ve testesteron seviyelerinde disiis
gbzlemlenmigtir (Stratton ve dig., 2020). Aktif erkeklerde ZSB ve direng egzersizinin birlikte kullaniminin incelendigi
caligmada (Tinsley ve dig., 2017) ise 8 hafta boyunca haftanin 4 giinii 4 saatlik bir beslenme periyodu incelenmis ve
katilimeilar 3 giin direng antrenmanlarina devam etmigtir. Bu ¢aligmada (Tinsley ve dig., 2017) Stratton ve digerleri
(2020) gerceklestirdigi ¢alismadan farkli olarak besin alimi kisitlanmamistir ve ¢aligma sonunda ZSB yapilan giinlerde
ortalama 650 kkal daha az enerji alimi goriilmiistiir. Ancak ZSB uygulamasinin viicut kompozisyonunu degistirmedigi

kaydedilmistir (Tinsley ve dig., 2017).

Obez kadinlarda alternatif giin aglik modelinin dayaniklilik egzersizi ile kombine edildigi ve egzersiz grubu ile
kargilastirildig: bir ¢aligmada (Bhutani ve dig., 2013);-her iki grupta da 12 haftanin sonunda viicut kompozisyonunda
iyilesme saglanmigtir. Ancak, Ezpeleta ve digerleri (2023) ise 3 ay boyunca GA (600 kkal ve 2500 kkal) ve dayaniklilik
egzersizi (Haftada 5 giin ve 60 dk/giin) uygulamalarinin birlikte ya da tek basina viicut kompozisyonu iizerindeki
etkilerini kargilagtirmus, diyet+egzersiz uygulamasinin kontrol grubuna kiyasla anlamli viicut agirligi ve yag kaybi

sagladigin1 bulmustur.

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



Aralikli Aglik Metabolizmasi, Viicut Kompozisyonu, Spor ve Egzersiz Performansi Etkilesimi: Geleneksel Derleme
Intermittent Fasting Metabolism, Body Composition, Sport and Exercise Performance Interaction: Traditional Review 156

Aralikli achk ve antrenman ile saglhk etkilesimi: Bir dnceki boliimde belirtildigi iizere, saglik iizerinde benzer
adaptasyonlar1 hedefleyen aralikli aclik ve egzersiz modelinin birlikte kullaniminin incelendigi ¢alisma sayisi sinirhidir.
Bu ¢aligmalara bakildiginda, alternatif giin aglik modelinin dayaniklilik egzersizi ile kombine edildiginde (Bhutani ve
dig., 2013) 12 haftanin sonunda diyet ve egzersiz grubunda, egzersiz grubu ile karsilagtirildiginda LDL’de azalma, HDL
diizeylerinde artis ve kan basincinda daha fazla disiis goriilmiistiir. Bu sonuglar (Bhutani ve dig., 2013) dayaniklilik
egzersizlerinin GA diyetleri ile birlikte daha etkin olabilecegini gostermektedir. Bir bagka ¢alismada ise (Ezpeleta ve dig.,
2023) 12 haftalik GA ve dayaniklilik egzersizi miidahalelerinin birlikte ya da egzersizin tek bagina uygulanmasinin
aspartat aminotransferaz (AST), HbAlc, kan basinci ve kan lipidleri iyilesmelerini benzer etkiledigi, diyetin ek yarar

saglamadig: belirtilmistir.

Egzersiz, diyet ve egzersiztdiyetin birlikte degerlendirildigi bir calismaya da (Haganes ve dig., 2022)
rastlanilmigtir. Bu ¢alismada, viicut agirlig fazla ve obez bireyler 7 hafta boyunca giinde 10 saatin altinda sinirsiz yeme
penceresine sahip ZSB diyeti, haftanin 3 giinii yiiksek siddetli aralikli egzersiz (HIIT) egzersizi ya da ZSB ve HIIT
egzersizi bir arada uygulayacak sekilde 3 gruba ayrilmistir. Calisma sonunda tiim gruplarda kontrol grubuna kiyasla
viseral yag miktar1 azalirken, diyet ve egzersiz grubunda HbAlc diizeylerinde de diigiis saglanmigtir. Calisma sonunda
obez kadinlarda en etkin yontemin 7 hafta boyunca ZSB ve HIIT in birlikte kullanilmasi oldugu 6nerilmistir (Haganes
ve dig., 2022).

Araliklt aclik ve antrenman ile egzersiz ve spor performansi etkilegimi: Aralikli aglik ve antrenman programlari
birlikte uygulandiginda, viicut kompozisyonu ve metabolik saglik iizerine etkilerinin yani sira aerobik ve anaerobik sportif
performansi iyilestirmedeki rolleriyle de incelenmektedir. Dort hafta rutin antrenman programi ile birlikte 8 saatlik zaman
siirlt beslenmenin etkileri incelendiginde, normal zaman diliminde beslenmeye kiyasla 10 km kosu performansi veya
solunum degisim oranini etkilemedigi (Tovar ve dig., 2021); maksimal giiciin (Wmaks ) %45’indeki bisiklet egzersizinde
oksijen tiiketimi, solunum degisim orani ve laktat gibi performans belirteglerinin degismedigi (Moro ve dig., 2020)
saptanmigtir. Ayni beslenme programi 4 (Moro ve dig., 2020) veya 8 (Brady ve dig., 2021) hafta uygulandiginda agamali
artan egzersiz testinde de oksijen tiiketimi, solunum degisim orami ve kalp atim hizi degerlerinde iyilesme
gozlemlenmemistir. Diger yandan bu ¢aligmalar (Brady ve dig., 2021; Moro ve dig., 2020; Tovar ve dig., 2021)

performans degisimi gozlemlemese de sporcularda viicut kompozisyonunda iyilesmeler kaydedilmistir.

Aralikli aghgin anaerobik performansa etkileri incelendiginde ise 8 saatlik ZSB 1 hafta uygulandiginda Wingate
testi performansini etkilemez iken, uygulamaya 4 hafta devam edildiginde ortalama gii¢ ve toplam is yiikiinde artis
saglanmustir (Correia ve dig., 2021). Wingate performansinin degerlendirildigi bir bagka ¢calismada (Martinez-Rodriguez
ve dig., 2021) ise 8 hafta boyunca haftanin 3 giinii 6 saat yeme pencereli bir aralikli aglik modelinin HIIT antrenman
programi ile etkisi incelenmistir. Calisma sonunda aralikli aglik modeli ile Wingate performansinda gelisim

kaydedilmemistir ancak sigrama performansinda iyilesme goriilmiistiir (Martinez-Rodriguez ve dig., 2021).

Benzer bir diyet modeli olarak haftanin 4 giinii 4 saatlik bir beslenme, 8 hafta diren¢ antrenmanlartyla birlikte
uygulandiginda ise diren¢ antrenmanina bagli kas Kkesit alaninda ve kas kuvvetinde gelisime ek katki sunmadig
bildirilmistir (Tinsley ve dig., 2017). Stratton ve digerleri (2020) aktif erkeklerde %25 kalori kisitlamasi ve 1,8 g/kg/giin
protein aliminin 8 saatlik zaman smurlt periyotta tiiketilmesinin, 4 haftalik diren¢ antrenmani siiresince artan kas
kalinliginda ek bir avantaj saglamadig1 ortaya konmustur. Nitekim metaanaliz sonuglarina gére de (Correia ve dig., 2020)
aralikli aclik uygulamalarinin kas kuvveti ve anaerobik performansinda anlamli bir etkisi olmadigi saptanmustir. Belirtilen

calismalarin 6zet bilgileri Tablo 2’de yer almaktadir.
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Tablo 2

Aralikl A¢hik Beslenme Modellerinin Egzersiz/Sportif Performansa Etkisi

Katihimer .. . Egzersiz
Yazar ve Y1l Grubu Siire Diyet Testi Sonuglar
10 km kosu
5 . tamamlama Kosu siiresi 4@
(zgc;{ar ve dig., 27ka1rlt1r(ene 4 hafta g Ss.aBatllk testi Solunum degisim orani 4
) erkek kosucu Asamal artan  Kan laktat seviyesi J
egzersiz testi
%45 pik gii¢ Oksiien titketimi. sol degisi =
(Moro ve dig., 16 elit erkek 8 saatlik siddetinde Syen tuketin, So LI degisim oram
2020) bisikletei Ahafta - 5qp bisiklet Kan laktat seviyesidmp
¢ L Pik gii¢/VA (VA azalmasina bagh)f
egzersizi
(Brady ve dig., 23 antrene 8 hafta 8 saatlik Asamali artan Oksijen tiiketimi, solunum degisim oran: 4
2021) erkek kosucu ZsB egzersiz testi Kalp atim hizimp
(Correia ve dig., allr?tfelflenrgnh iehaﬁa 8 saatlik Wingate testi 1 hafta: Ortalama gii¢ ve toplam i yiikii 4@
4 hafta: 1 v toplam is yiikii
2021) erkek Ahafta  ZSB afta: Ortalama giig ve toplam is yiikifp
(Martinez- Haftanin 3 \S/\/Irna%&ll;e, cel Slgrama performanma
Rodriguez ve 14 aktif kadin 8 hafta giinii 6 kgvramav \EYlEgate periorman_m
is i avrama kuvveti
dig., 2021) saatlik ZSB | 1 estler o
. . Haftanin 4 - .
(Tinsley ve dig., 18 aktif erkek 8 hafta giinii 4 1-T™M _kuwet Alt ve iist viicut kas kuvveti 4z
2017) - testleri
saatlik ZSB
Sigrama, 1-TM
S 8 saatlik Euvvetl’dkﬁ(sal Sigrama performansi §mp
(Srationve g akiferkek  4hafta 5 2t ayantlih Kas kuvveti¢sp
dig., 2020) ZSB (%65 1-TM, Kassal dayanikhihk <)
titkenene kadar)
testleri

ZSB: Zaman simirly beslenme; VA: Viicut agirligy;, 1-TM: 1-Tekrarl maksimal.

Aralikll A¢hk Uygulamalarimn Smirhhiklari: Aralikli aglik diyetlerinin potansiyel yararlart ortaya konmakla
birlikte bu diyetlerin sl yonleri de bulunmaktadir. Ornegin, calismalarda katilimcilarn aralikli aglik diyetlerine
uyumunun zor oldugu beyan edilebilmektedir (Rona Antoni ve dig., 2018). Bu diyetlerin temel noktasi en az bir 6giiniin
atlanmasina dayandigindan, bu durum diigiik lif alim1 ve bagirsak motilitesinde azalma ile de iliskilendirilebilmektedir
(Fanti ve dig., 2021). Aralikli agligin en temel sinirliligi ise i hayati, aile yagami ve sosyal etkinliklere uyumun zor olmast
olarak tanmimlanmaktadir. Ozetle, aralikl aglik bir kalori kisitlamas1 planlanmasa da kalori kisitli diyetler ile benzer sekilde
viicut kompozisyonunu ve metabolik sagligi olumlu etkileyebilmektedir. Ancak bireylerin bu yasam degisikligine uyum
gosterememesi durumunda alternatif olarak ya da bu diyetin etkinligini arttirmada diyete ek olarak egzersiz

uygulamasindan da yararlanilabilecegi diisiiniilmektedir.

Diger yandan egzersiz yapan bireyler icin de aralikli aclik diyetlerinin sinirli yonleri bulunmaktadir. Zaman
(ZSB) ya da kalorinin (GA) simirlanmasinin egzersize bagli enerji ihtiyacini karsilamakta zorluk yaratabilecegi
distintilmektedir. Nitekim literatiirdeki ¢aligmalardan yola ¢ikarak sportif performansi arttirmada etkin gézilkmemesinin
(Correia ve dig., 2020) altinda yatan sebeplerden biri de enerji alimimin karsilanmasindaki zorluk olabilir. Sporcu veya
egzersiz yapan bireylerde viicut kompozisyonu degisimi hedefi ile aralikli aglik diyetlerine bagvurulmasi daha uygun bir

yaklasim olacagi diisiiniilmektedir. Ancak viicut kompozisyonunu aralikli aglik yontemleri ile iyilestirmeyi hedefleyen
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sporcularda ise aralikli aglik diyetlerinin dogasi geregi diisiik protein alim riski olabilir. Bu baglamda protein ihtiyacini
da karsilayan yaklasimlarin benimsenmesi &nerilebilir. Ornegin, aralikli aghk uygulamasia ek olarak 1,8 g/kg/protein

aliminin saglanmasi (Stratton ve dig., 2020) gibi yaklagimlarin benimsenmesi degerlendirilebilir.

SONUC VE ONERILER

Son yillarda 6n plana ¢ikan aralikli aglik diyetlerinin saglik ve viicut kompozisyonu iizerindeki pozitif etkileri
metabolik degisim, sirkadiyen ritim, gastrointestinal mikrobiyota ve yasam tarzi degisikligi gibi farkli mekanizmalara
dayanmaktadir. Bu mekanizmalar dogrultusunda 4 hafta-14 ay arasi siirelerde aralikli aglik uygulamalarinin viicut
agirhigl, yag kiitlesi ve viicut kompozisyonu iizerinde olumlu degisimler sagladigi bildirilmektedir. Aralikli agligin viicut
kompozisyonuna etkileri daha uzun siirelerde gézlemlenirken metabolik profile etkileri ise ¢ok daha kisa siireli
uygulamalarinda dahi saglanabilmektedir. Farkli siirelerle uygulanan (4 giin ila 14 ay) aralikli aglik diyetlerinin glikoz ve
HbA lc diizeylerini diisiirdiigii, kolesterol ve ghrelin seviyelerini azalttigi; buna karsilik keton tiretimini artirdigy, insiilin
duyarliligr ile kardiyometabolik saglik tizerinde olumlu etkiler sagladigi, ayrica BDNF ve mTOR ekspresyonunu artirdigi
gosterilmigstir. Aralikli aglik diyetlerinin egzersizle birlikte kombinasyonun incelendigi c¢aligmalarda ise viicut
kompozisyonu ve metabolik saglik parametrelerindeki gelisimin daha fazla oldugu saptanmigtir. Diger yandan aralikli
aclik diyetlerinin aerobik ve direng antrenmanlarina ek olarak uygulandiginda, performans gelisiminde antrenmana ek
olarak katk1 sunmadig1 belirlenmistir. Ozetle aralikli aclik, spor performans: gelisiminde etkin olmasa da gerek sedanter
gerek sporcu bireylerde viicut kompozisyonu yonetimi ve metabolik saglik belirtegleri iizerinde etkili goriildiigiinden,
diyete uyumda zorluk gibi sinirliliklar olsa da onerilebilir ve etkin bir beslenme modeli oldugu diisiiniilmektedir. Gelecek
calismalarda bu yontemlerin bir yildan uzun siire boyunca sporcu, aktif ve sedanter bireylerde uygulanabilirliginin spor
beslenmesi Onerilerine uygun caligma tasarimlariyla, sportif performans ve metabolik saglik iizerindeki etkilerinin

kapsamli bicimde degerlendirilmesine ihtiya¢ duyulmaktadir.
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Kitap, 6z galismanin (self-study) sadece bireysel bir yansima slireci olmadigini, ayni zamanda
Ogretmenlerin mesleki gelisimlerine katki saglayan bir arastirma deseni oldugunu
vurgulamaktadir. Yazarlar, 6z ¢alismanin ontolojik temellerini tartisarak, arastirmacinin
kendi deneyimlerini nasil anlamlandirabilecegini ve bu slirecin 6gretmen egitimi tizerindeki
etkilerini detaylandirmaktadirlar. Ayrica, 6z ¢alismanin etik ve metodolojik boyutlari ele
alinmakta, givenilirlik ve gegerlilik konularinda 6neriler sunulmaktadir. Eser, 6gretmenlerin
kendi uygulamalarini arastirirken karsilastiklar etik ve metodolojik sorunlari da ele almakta
ve bu tiir aragtirmalarin givenilirligini artirmak igin &neriler sunmaktadir. Ozellikle,
arastirmacinin kendi uygulamalarini incelemesi sirasinda ortaya gikan 6znellik ve tarafsizlik
konulari Gzerinde durulmakta ve bu baglamda 6z calismanin sadece bireysel bir siireg
olmadigl, ayni zamanda topluluk iginde paylasilan bir 6grenme deneyimi oldugu ileri
surllmektedir.

Anahtar Kelimeler: Oz calisma, Nitel arastirma, Odretmen egitimi, Pedagoji

ABSTRACT

The book emphasizes that self-study is not only a process of individual reflection but also a
research design that contributes to teachers' professional development. The authors
discuss the ontological foundations of self-study, detailing how the researcher can make
sense of their own experiences and the implications of this process for teacher education.
They also address the ethical and methodological dimensions of self-study and offer
suggestions on reliability and validity. The book also addresses the ethical and
methodological issues teachers face when researching their own practice and offers
suggestions for improving the reliability of such research. In particular, it emphasizes the
issues of subjectivity and objectivity that arise when the researcher examines his/her own
practices and argues that self-study is not only an individual process but also a shared
learning experience within a community.

Keywords: Self study, Qualitative research, Teacher education, Pedagogy
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GIRiS

Ogretmen egitimi, siirekli degisen pedagojik yaklasimlar ve egitim politikalartyla sekillenen dinamik bir alandir.
Ogretmen egitimi alaninda 6z ¢alisma metodolojisi, dgretmenlerin kendi uygulamalarini sistematik olarak incelemelerine
olanak tantyan 6nemli bir yaklagimdir. Bu baglamda, 6gretmenlerin kendi uygulamalarini sistematik olarak incelemeleri,
mesleki gelisimlerinin 6nemli bir parcasi haline gelmistir. Pinnegar ve Hamilton'in bu eseri, 6gretmenlerin kendi
uygulamalarini aragtirmalarina olanak taniyan 6z ¢aligma metodolojisini derinlemesine ele alarak, bu alandaki literatiire
onemli bir katki sunmaktadir. Pinnegar ve Hamilton'in bu eseri, 6z ¢alisma desenini nitel arastirma i¢inde 6zgiin bir tiir
olarak konumlandirmakta ve 6gretmen egitimcilerinin kendi uygulamalarini aragtirmalarinin teorik ve pratik temellerini

kapsamli bir sekilde sunmaktadir.

Yazarlar Hakkinda: Stefinee E. Pinnegar, Brigham Young Universitesi David O. McKay School Education’da
6gretmen egitimi alaninda profesordiir. Mary Lynn Hamilton ise Kansas Universitesi Egitim Fakiiltesi, gretim program1
ve egitim boliimiinde gorev yapmaktadir. Her iki yazar da 6z c¢aligma metodolojisinin gelisimine 6nemli katkilarda

bulunmus, bu alanda ¢esitli yayinlar yapmis ve uluslararasi konferanslarda aktif roller iistlenmislerdir.

Kitabn icerigi ve Temel Argiimanlar: Kitap, 6z calismanin sadece bireysel bir yansima siireci olmadigini, ayni
zamanda 6gretmenlerin mesleki gelisimlerine katki saglayan bir arastirma deseni oldugunu vurgulamaktadir. Yazarlar,
0z calismanin ontolojik temellerini tartisarak, aragtirmacinin kendi deneyimlerini nasil anlamlandirabilecegini ve bu
stirecin 6gretmen egitimi lizerindeki etkilerini detaylandirmaktadirlar. Ayrica, 6z ¢alismanin etik ve metodolojik boyutlart

ele alinmakta, giivenilirlik ve gegerlilik konularinda 6neriler sunulmaktadir.

Kitap dgretmenlerin kendi uygulamalarini arastirirken karsilastiklari etik ve metodolojik sorunlari da ele almakta
ve bu tiir arastirmalarin giivenilirligini artirmak igin éneriler sunmaktadir. Ozellikle, arastirmacinin kendi uygulamalarini
incelemesi sirasinda ortaya cikan 6znellik ve tarafsizlik konulari {izerinde durulmakta ve bu baglamda 6z ¢alismanin
sadece bireysel bir siire¢ olmadigi, ayn1 zamanda topluluk iginde paylasilan bir 6grenme deneyimi oldugu ileri

surtilmektedir.

Kitabin Yapisi: Kitap, 6z ¢aligma uygulamalarinin metodolojik boyutlarint detayli bir sekilde ele almaktadir.
Yazarlar, bu tiir bir aragtirmanin nasil yapilandirilacagina dair gesitli yontemler sunmakta ve okuyuculara pratikte nasil
uygulanabilecegine dair ornekler vermektedir. Ozellikle, nitel arastirma yontemlerinin 6z ¢alisma ile nasil entegre
edilebilecegi iizerinde durulmaktadir. Bu baglamda, yazarlar veri toplama, analiz ve yorumlama siireglerini agiklayarak,

okuyuculara somut bir rehber sunmaktadir.

Kitap, 6z ¢aligma arastirmalarinin egitimdeki roliinii ve 6nemini vurgulamakta, bu tiir bir aragtirmanin bireylerin
mesleki gelisimlerine nasil katkida bulundugunu agiklamaktadir. Yazarlar, 6z ¢aligmanin sadece bir arastirma yontemi
degil, ayn1 zamanda bir 6grenme ve gelisim araci oldugunu savunmaktadirlar. Bu baglamda, kitabin temel temalarindan

biri, bireylerin kendi uygulamalarini sorgulama ve bu siirecte elde ettikleri i¢ goriileri paylasma gerekliligidir.
Kitap, sekiz ana bolimden olugsmaktadir:

1. Arriving at Self-Study: Bu boliim, 6gretmen egitimi alaninda 6z caligma arastirmalar yiirliten arastirmacilar
i¢in desenin uygulanabilirligi ve teorik temellerine iliskin kapsayict bir yol haritasi sunar. Bu bdliimde yazarlar, 6z
calisma arastirma deseninin ortaya ¢ikisini ve dgretmen egitimi alanindaki 6nemini ele alirlar. Oz calisma, 6gretmenlerin
kendi uygulamalarini derinlemesine incelemelerini, sorgulamalarin1 ve bu siirecte elde ettikleri bulgular1 mesleki

gelisimlerine entegre etmelerini saglayan bir nitel arastirma tiiriidiir. Yazarlar, 6gretmen egitiminin karmagik ve dinamik
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dogasim vurgularlar. Ogretmenler, kurumsal ve disiplinler aras1 sinirlarin kesisiminde yogun bir sekilde calisirlar. Bu
karmasiklik i¢inde, 6gretmenlerin kendi uygulamalarini anlamlandirmalari ve gelistirmeleri i¢in 6z ¢alisma aragtirma
deseni etkili bir ara¢ sunar. Bu boliimde ayrica, 6z calisma arastirma deseninin 6gretmenlerin mesleki kimliklerini ve
pedagojik yaklagimlarini nasil sekillendirdigi tartisilir. Yazarlar, 6z ¢aligma arastirma deseninin 6gretmenlerin kendi
deneyimlerini sistematik bir sekilde analiz etmelerine ve bu analizler araciligiyla 6gretim uygulamalarini gelistirmelerine
olanak tanidigim1 belirtirler. Son olarak, yazarlar 6z calisma arastirmalarinin etik boyutlarina dikkat cekerler.
Arastirmacilarin kendi uygulamalarint incelemeleri siirecinde karsilagabilecekleri etik sorunlar ve bu sorunlarin nasil ele
almabilecegi iizerine Oneriler sunarlar. Bu bolim, &gretmen egitimi alaninda 6z c¢alisma arastirmalart yiiriiten

arastirmacilar i¢cin metodolojinin uygulanabilirligi ve teorik temelleri hakkinda kapsamli bir rehber sunmaktadir.

2. The Self, the Other, and Practice in Self-Study of Teaching and Teacher Education Practices Research:
Bu boéliimde yazarlar, 6z ¢aligma arastirma deseninin temel bilesenleri olan "6z" (self), "digeri (other) ve "uygulama"
(practice) kavramlarim derinlemesine incelerler. Oz calisma arastirmalari, dgretmenlerin kendi 6gretim uygulamalarini
anlamlandirmalar1 ve gelistirmeleri amaciyla yiiriitilen nitel arastirmalardir. Oz (Self): Yazarlar, 6z calisma
arastirmalarinda arastirmacinin kendi deneyimlerini, inanglarini ve degerlerini sorgulamasinin énemini vurgularlar. Bu
siireg, 6gretmenin kendi pedagojik uygulamalarini anlamlandirmasina ve mesleki kimligini gelistirmesine katki saglar.
Digeri (Other): Oz galisma arastirmalarinda "digeri", 6gretmenin etkilesimde bulundugu dgrencileri, meslektaslarini ve
diger paydaslari ifade eder. Yazarlar, 6gretmenin bu bireylerle olan iligkilerini ve etkilesimlerini analiz etmesinin, 6gretim
uygulamalarini daha etkili hale getirebilecegini belirtirler. Uygulama (Practice): Uygulama, dgretmenin sinif i¢i ve disi
etkinliklerini, 6gretim stratejilerini ve pedagojik kararlarini kapsar. Yazarlar, 6gretmenin kendi uygulamalarin1 sistematik
bir sekilde incelemesinin, mesleki gelisim agisindan kritik oldugunu savunurlar. Bolimde ayrica, 6z calisma
arastirmalarinda kullanilabilecek "Sorgulama Planlayicist" (Inquiry Planner) ve "Sorgulama Analiz Araci" (Inquiry
Analysis Tool) gibi araglar tanitilir. Bu araglar, arastirmacinin kendi uygulamalarini yapilandirilmis bir sekilde analiz
etmesine yardimci olur. Sonug olarak, bu boliim 6gretmenlerin kendi uygulamalarini anlamlandirmalari ve gelistirmeleri

i¢in 0z ¢aligma aragtirmalariin nasil etkili bir sekilde kullanilabilecegine dair teorik ve pratik bilgiler sunar.

3. Questions of Practice: Bu boliim, 6z ¢aligma arastirma deseni ile yiiriitiilecek aragtirmalar i¢in uygulama
sorularmin nasil belirlenmesi ve uygulamalara nasil entegre edilmesi gerektigine iliskin kapsayict bir yol haritasi
sunmaktadir. Oz calisma, &gretmenlerin kendi uygulamalarini sorgulamalarina yonelik sorular ve yaklasimlar
sunmaktadir. Ogretmenlerin kendi uygulamalarini derinlemesine ve detayli incelemeleri ve bu siirecte ortaya ¢ikan
sorulart sistematik olarak arastirmalarini saglamaktadir. Yazarlar uygulama sorularmin ortaya c¢ikmasinda
arastirmacilarin karsilagtiklart zorluklar, 6grenci etkilesimleri, pedagojik yaklagimlar gibi deneyimlerin ve mesleki
gelisimlerinin belirleyici olmasmin 6nemini vurgular. Yazarlar uygulama sorularinin arastirma siirecindeki roliine,
sorularin nasil gelistirilecegine iligkin 6neriler sunarken arastirmacilarin kendi uygulamalarini gelistirme siirecinde ortaya
¢ikan sorularin aragtirma sorularina doniistiiriilmesini de Onerirler. Son olarak, yazarlar uygulama sorularinin
belirlenmesinde etik konularin Onemine dikkat ¢ekerler. Arastirmacilarin kendi uygulamalarini incelerken
karsilasabilecekleri etik sorunlar ve bu sorunlarin nasil ele alinabilecegi lizerine dneriler sunarlar. Ontolojik bir tartigsma
igerisinde gerc¢ekligin ne oldugu sorgulanmaktadir. Ayrica nitel arastirma yaklagimlari baglaminda 6z ¢alisma arastirma

deseninin konumu belirlenmeye ¢alisilmaktadir.

4. Context and Dialogue in the Self-Study of Teaching and Teacher Education Practices: Bu boliimde

arastirma siirecinde baglamin ve diyalogun 6énemi vurgulanmaktadir. Béliim, 6z ¢alisma aragtirma deseni ile yiiriitiilecek
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arastirmalar i¢in baglam ve diyalogun nasil anlagilmasi ve uygulanmasi gerektigine iligkin kapsayici bir yol haritasi

sunmaktadir. Oz galisma arastirma deseninde arastirmacilar kendi uygulamalarin1 derinlemesine inceledigi igin baglam
ve diyalogun anlasilmasi 6nemlidir. Yazarlar aragtirmacinin fiziksel, sosyal, kiiltiirel ve kurumsal faktorlerini iceren
baglamin aragtirmacinin kendi uygulamasini nasil anlamlandirdig1 {izerinde tartisirlar. Diyalog ise bilginin insasinda
temel rol oynar. Yazarlar arastirmacinin kendi igsel diyalogu kadar, meslektaslari, elestirel arkadaslar1 ve diger paydaslari
ile kurdugu digsal diyalogun 6neminden bahsederler. I¢sel ve digsal diyaloglar arastirmacinin kendi uygulamalarina
yonelik farkli bakis agilariyla ¢ok boyutlu degerlendirmelerine ve arastirmacinin kendini gelistirmesine katki saglar. Bu
boliimde sunulan "Exploring Dialogue as a Foundation of Knowing Activity" baslikli etkinlik aragtirmacinin diyalog ile
nasil bilgi iiretebilecegini ve diyalog siirecini kendi 6z ¢aligma arastirmalarinda nasil kullanabileceklerine dair yol

gosterir.

5. Data Collection Methods in S-STTEP Research: Bu boliimde, 6z ¢aligmada kullanilabilecek veri toplama
yontemleri detaylandirilmaktadir. Oz galisma arastirma deseni ile yiiriitiilecek arastirmalar igin veri toplamaya iliskin
kapsayici bir yol haritasi sunmaktadir. Oz calismada veri toplama siireci hem kisisel yansimalar hem de disaridan
yapilacak gozlemleri igerir. Yazarlar kisisel giinliikler, videolar, 6grencilerin doniitleri, elestirel arkadas ve meslektas
elestirilerini veri toplama yontemine dahil ederler. Buna ek olarak bu bdliim, arastirma etigine dikkat ¢gekmektedir. Bu
baglamda, 6z caligma arastirma deseninde, arastirmacinin hem katilime1 hem aragtirmaci roliinde olmasi etik

sorumlulugun son derece arttigini vurgulamaktadir

6. Data Analysis and Interpretation in S-STTEP Research: Bu béliimde, toplanan verilerin analizi ve
yorumlanmasi siireci ele alinmaktadir. Oz caligma arastirma deseni ile yiiriitiilecek arastirmalar icin veri analizi ve
yorumlamaya iligkin kapsayici bir yol haritas1 sunmaktadir. Yazarlar 6z ¢calisma arastirmalarinda kullanilabilecek tematik
icerik analizi, konusma analizi, anlat1 analizi, elestirel arkadas doniitleri gibi veri analizi tekniklerini tartisirlar. Ayrica
yazarlar etik konularin 6nemine dikkat ¢ekerler ve veri analizi siirecinde seffaflik, gizlilik ve katilime1 onay1 gibi ilkelere

6zenle uyulmasi gerektigini vurgularlar.

7. Developing Value for S-STTEP Research by Establishing Trustworthiness and Being Trustworthy: Bu
boliim, 6z ¢alisma arastirma deseni ile yiiriitiilecek arastirmalar igin giivenirligi saglamaya iliskin kapsayici bir yol haritasi
sunmaktadir. Bu dogrultuda, aragtirmanin giivenilirligini saglama ve etik konulara dikkat ¢ekilmektedir. Yazarlar, 6z
calisma arastirma deseni ile yapilacak aragtirmalarda i¢ giivenirligin ve dis gecerligin saglanmasi ve aragtirmacinin
giivenilir olmasinin 6nemli bir rol oynadigint vurgularlar. Yazarlar giivenirligi saglamak icin meslektag elestirileri ve
doniitleri, veri g¢esitlemesi ve aragtirma seffafligi gibi stratejiler dnermektedirler. Son olarak yazarlar 6z c¢alisma
arastirmalarinda arastirmacilarin hem arastiran hem de katilimci roliinde olmalarindan dolay1 giivenirligi saglamadaki

etik sorumluluga dikkat gekmektedirler.

8. Pragmatic and Theoretic Conclusions for Conducting S-STTEP Research: Bu boliimde 6z ¢alisma arastirma
deseninin 6gretmen egitimi alanindaki yeri ve gelecegi lizerine degerlendirmeler yapilmaktadir. Bu boliimiin, 6z ¢alisma
arastirma deseni ile yiiriitiilecek arastirmalarin nasil etkili olarak yiiriitiilecegine iliskin teorik ve pratik kilavuz islevi
gordiigi sdylenebilir. Yazarlar 6z ¢aligma arastirma deseninin, 6gretimde ve 6gretmen egitiminde pratik ve teorik olarak
nasil kullanilabilecegini ele alirlar. Oz galisma aragtirmalari yapan dgretmenlerin kendi uygulamalarini incelemeleri
yoluyla elde ettikleri bulgularin, mesleki kimliklerini ve pedagojik yaklasimlarini sekillendirerek mesleki gelisimlerini

sagladiklar1 vurgulanir. Ayrica bu bélimde 6z calisma arastirma deseni ile nitel arastirma desenlerinin nasil
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karsilastirilabilecegi belirtilir. Son olarak, yazarlar 6z ¢alisma arastirmalarinda arastirmacilarin arastirma siirecinde

karsilagabilecekleri etik sorunlara ve bu sorunlarin nasil incelenecegi konularina dikkat ¢ekerler.

Giiclii Yonler: Kitabin en giiglii yonlerinden biri, 6z ¢alisma metodolojisini hem teorik hem de pratik agidan
kapsamli bir gekilde ele almasidir. Yazarlar, okuyuculara 6z ¢aligmanin nasil uygulanacagi konusunda net rehberlik
sunmakta, ayni zamanda bu metodolojinin dgretmen egitimi alanindaki 6dnemini vurgulamaktadirlar. Ayrica, kitapta
sunulan cergeveler ve araglar, arastirmacilarin kendi ¢aligmalarmi planlamalarma ve analiz etmelerine yardimci
olmaktadir. Kitap, 6z ¢alisma metodolojisinin egitimdeki uygulamalarini da kapsamli bir sekilde ele almaktadir. Yazarlar,
Ogretmenlerin ve egitimcilerin bu ydntemi nasil kullanabileceklerine dair &rnekler sunmakta ve bu siiregte
karsilasabilecekleri zorluklar1 tartigmaktadirlar. Ayrica, 6z ¢alisma uygulamalarinin, 6gretmenlerin pedagojik
yaklasimlarini gelistirmelerine ve dgrenci basarilarini artirmalarina nasil katkida bulunabilecegi {izerinde durulmaktadir.
Kitapta yer alan her boliim, okuyucunun kendi uygulamalarini analiz etmesine yardimeci olacak etkinlikler ve drneklerle

desteklenmistir.

Zayif Yonler: Okuyucularin 6z calisma desenini kendi baglamlarinda nasil uygulayabileceklerini daha iyi
anlamalar1 adina uygulama o6rneklerinin daha fazla cesitlendirilmesi beklenirdi. Ayrica, farkli kiiltiirel ve egitimsel
baglamlarda 6z ¢aliyma deseninin nasil sekillendigine dair daha genis bir perspektif sunulmasi, eserin kapsamini

zenginlestirebilirdi.
SONUC

“Self-Study of Practice as a Genre of Qualitative Research: Theory, Methodology, and Practice" kitabi; 6gretmen
egitimi alaninda ¢alisan aragtirmacilar ve uygulayicilar icin degerli bir kaynak niteligindedir. Kitap, 6z ¢alisma aragtirma
desenini derinlemesine anlamak ve kendi uygulamalarini arastirmak isteyenler icin kapsamli bir rehberdir. Ogretmenlerin
kendi uygulamalarin: sistematik olarak incelemelerine olanak taniyarak, mesleki gelisimlerine katki saglamamaktadir.
Oz calisma uygulamalarinin egitim ve sosyal bilimler alanindaki énemini vurgulayan kapsaml bir eserdir. Yazarlar,
teorik temellerden pratik uygulamalara kadar genis bir yelpazede bilgi sunarak, okuyuculara bu yontemi nasil etkili bir
sekilde kullanabileceklerine dair degerli i¢ goriiler saglamaktadirlar. Bu kitap hem akademik calismalar yiiriiten

arastirmacilar hem de uygulamada ¢alisan egitimciler i¢in 6nemli bir kaynak niteligindedir.
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