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Acute Effects of Blood Flow Restricted Resistance Exercise
on Heart Rate Variability

Kan Akt Kisitlamali Diren¢ Egzersizin Kalp Atim Hizi Degiskenligi
Uzerine Akut Etkisi

Veli Volkan Giirses?* , Kamil Uzgur®* | Okan Kamis'®" , Mustafa Altunsoy™° &
Hact Ahmet Pekel>¢
“Faculty of Sports Sciences, Bandirma Onyedi Eylil University.

"Department of Sports and Health, Aksaray University.
Faculty of Sports Sciences, Gazi University.

Abstract: It is recommended that low-load resistance exercise with blood flow restriction be employed
as an alternative method for individuals unable to perform traditional high-load resistance exercise. This
study investigated the acute effects of low-load resistance exercise with blood flow restriction (BFR-RE)
and traditional high-load resistance exercise (HL-RE) on heart rate variability. Sixteen recreational male
- patticipants aged 18-24 volunteered to participate in the study and 14 completed the study. Participants
Received : November 30, 2024 | (oo 1andomly divided into two groups (BFR-RE:8, HL-RE:8). The BFR-RE group performed the leg
Accepted : December 14, 2024 . o . o
Online - March 26. 2025 press exercise (30-15-15-15 reps, 30-seconds rest between sets, 30% of 1RM) with BFR cuffs (60% of
DOT: 1()55929/1)@%1"1594“3() arterial occlusion pressure). The HL-RE group performed the same exercise (3 x 12 reps, 90 seconds
rest between the sets, 70% 1RM) without BER cuffs. Heart rate, variability, and time domain parameters
were assessed using the POLAR H7 heart rate monitor with the Elite HRV mobile application. Two-
Article Type way analysis of variance (ANOVA) with 2X2 repeated measutes was used to analyze differences between
Research Article groups. Significance was set at p<0.05. The BFR-RE group exhibited more pronounced statistically
significant differences in heart rate variability parameters than the HL-RE group. In conclusion, this
study found that BFR-RE exerts a more pronounced effect on cardiac and cardiovascular autonomic
function parameters than HL-RE.

Article History

Keywords: Blood flow restriction, strength training, vascular occlusion, auntonomic nervous system, cardiovascular

Bu makaleye atif yapmak igin | To cite this article
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INTRODUCTION

In recent years, blood flow restriction training (BFR) has received considerable emphasis from researchers
due to its efficacy in enhancing muscle strength and hypertrophy with a relatively lower training load than
conventional approaches (Ferguson et al., 2021; Jorgensen et al., 2023; Kamis et al., 2024). The BFR
resistance exercise method, developed by Dr Yoshiaki Sato in 1966, involves partial restriction of arterial
inflow and complete restriction of venous outflow in working muscles (Scott et al., 2015). This method, also
called “Kaatsu Training,” is widely utilized for enhancing athletic performance and facilitating rehabilitation
(Ferguson et al., 2021). The physiological mechanisms associated with exercise-induced changes in muscle

blood flow have been linked to several processes, including oxygenation, vasomotor responses, metabolic
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stress, and hormonal secretion. In particular, the accumulation of lactate and the reduction in intracellular
pH facilitate the onset of muscle relaxation, which stimulates the release of neurotransmitters, particularly
those of the type II receptor family (Manoli et al., 2007; Thiel & Dretsch, 2011). The research findings
suggest that BFR's high-frequency, low-amplitude magnetic stimulation activates fast-twitch muscle fibers,

thereby increasing growth hormone levels and potentially facilitating muscle growth (Loenneke et al., 2013).

BEFR has been demonstrated to induce more oxygen demands within the active musculature than
would be the case under normal physiological conditions. More functional capillaries are present
in the skeletal muscle than anticipated under normal circumstances (Larkin et al., 2012; Loenneke
et al., 2012). This results in a higher level of hypoxia, which promotes angiogenesis and increases
the production of vascular endothelial growth factor (VEGF). This protein facilitates the growth
of new blood vessels. These reactions may improve cardiovascular health and performance (Olfert
et al.,, 2001). It can be posited that the method under discussion has the potential to affect the
incidence of coronary artery disease, as there is evidence indicating that it can influence heart rate
variability (HRV) in certain demographic sedentary groups (Miller et al., 2022). The research shows
that while BFR's aerobic performance indicators are being enhanced, simultaneous improvements
in power output could also be observed. This may lead to cardiovascular efficiency improvements,

as observed in the improved HRV.

HRYV represents the interval between consecutive heartbeats and measures cardiac autonomic
regulation. It is an autonomous nervous system function and a marker of general cardiovascular
health (Arakaki et al., 2023; Draghici & Taylor, 2016). A higher HRV is typically observed in
individuals who exercise regularly, which may indicate more excellent fitness and lower heart
function during exercise (Draghici & Taylor, 20106). In a scientific context, the evaluation of the
effect of exercise on the cardiovascular system requires determining how the autonomic nervous
system responds to a range of physiological stimuli. This is necessary to understand autonomic
activity's regulatory mechanisms (Blouin et al., 2019). The primary effects of exercise on heart rate
(HR) and HRV can be observed during exercise and the subsequent recovery phase. It can be
inferred from the evidence presented that BFR may impact hemodynamic processes in ways that
differ from traditional high-intensity aerobic exercise, which could reduce cardiovascular stress. It
is emphasized that, particularly in older adults or people with specific health problems, this method
may be beneficial in reducing cardiovascular stress (Park et al., 2015). In addition, it has been shown
that applying the BFR method in combination with aerobic exercise can reduce hemodynamic
responses compared to high-load aerobic exercise performed without BFR (Horiuchi & Okita,

2012).

Beden Egitimi ve Spor Arastirmalart Dergisi 2025  Journal of Physical Education and Sports Studies
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In this context, BFR training combined with resistance exercise creates a hypoxic environment in
the working muscles (Pinto & Polito, 2010), leading to tremendous metabolic stress and muscle
fiber recruitment, similar to high-intensity exercise, despite low-intensity training. Even lower
exercise intensities can result in significant cardiovascular and muscular benefits in fitness centers.
The impact of exercise on HRV is of great consequence, as HRV serves as a crucial marker of
autonomic nervous system activity and cardiovascular health. Consequently, elucidating the
influence of BFR on HRV may offer valuable insights into its comprehensive impact on overall
health (Souza et al., 2021). Universal fitness training methods are focused on muscle hypertrophy.
BEFR training applied in a single session can positively influence cardiac autonomic responses by
improving HRV recovery and reducing cardiovascular stress. It is a valuable training method to
enhance cardiovascular health and safety during exercise (Ferreira et al., 2017). For instance,
research has demonstrated that low-intensity walking with BFR effectively enhances muscle size
and strength in individuals across the age spectrum, including younger and older populations
(Clarkson et al., 2017). BFR training effectively increases muscle strength and hypertrophy,
especially in populations that cannot tolerate high loads, such as older adults and individuals with
musculoskeletal disorders (Yuan et al., 2023). In conclusion, BFR training offers a feasible and
potentially safer alternative that can lead to significant gains in strength while positively affecting
HRV. The impact on HRV may be considerable, especially in certain groups elderly. The benefits
of BFR may be advantageous for endurance athletes, as research indicates that BFR can enhance
markers of aerobic performance while concurrently increasing power output, thereby resulting in

improved HRV through enhanced cardiovascular efficiency and responses.

The mechanisms underlying the relationship between BFR and HRV are not fully understood.
Therefore, this study evaluated the cardiovascular autonomic activity of acute low-load resistance

exercise with BFR compared to traditional high-load resistance exercise.

METHOD
Research Design
A repeated-measures design was used to determine the acute effect of low-load resistance exercise
with BFR-RE and traditional HL-RE on HR, HRV and time-domain parameters [Root mean
square of successive differences between normal heartbeats (RMSSD), Standard deviation of
normal-normal (SDNN), Natural log of RMSSD (LN), Percentage of adjacent NN intervals
(pPNN50), mean R-R Interval (RR)]. The participants were informed about the purpose of the study,

the methodology adopted, and the training procedure by the researcher during the initial visit, and
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their consent was obtained. All participants were informed of the techniques and risks of the study
and signed an informed consent form. Sixteen healthy male subjects who met the established
inclusion criteria participated in the study voluntarily. Subsequently, two familiarization training
sessions were conducted on consecutive days. Following the conclusion of the final acclimatization
session, the participants were invited to attend a preliminary measurement session scheduled to
take place 72 hours later for full rest (Bishop et.al., 2008). In this preliminary measurement session,
the researchers collected anthropometric data, such as the participant's body weight, height, and
body mass index. The participants were also instructed to perform a maximum repetition test on
the leg press machine. The participants were randomly allocated to the two groups [BFR-RE group
(n=7), HL-RE group (n=7)] using a 2-block randomization approach to mitigate selection bias.
Intervention measurements were conducted following a 72-hour rest period. The participants were
positioned supine for 10 minutes, following which baseline measurements of resting HR, HRV,
and blood pressure (BP) were obtained. The arterial occlusion pressure was measured using a cuff
while the participants were supine. Participants completed a standardized warm-up protocol of
approximately 15 minutes, which included running and dynamic stretching range of motion
exercises for the lower extremities before all measurements. Subsequently, the researchers
determined the participants' one-repetition maximum loads for the leg press exercise. The leg press
was selected as a lower extremity exercise, with only a verbal reminder to participants to keep the
knee flexed at 60° for each repetition during 1 RM and exercise reps (Azegami et al., 2007). All
tests were performed between 08:30-17:00, and measurements were taken in the gym. Participants
were advised to maintain their daily diet and not take additional dietary supplements during the

measurement period.

Participants

The sample size was calculated using the G*Power (Version 3.1.9.2, Disseldorf, Germany) package
program with power=.80, a=.05, and d=.38, which indicated that a minimum of 16 participants
were required for the study (Castello-Simoes et al., 2013; Junior et al., 2019). The study involved
16 healthy male participants who were students at the University and voluntarily met the inclusion
and eligibility criteria. Participants were 16 healthy males aged 18-24 years who were recreationally
active at least 3 days a week, without cardiovascular and skeletal muscle disease, no chronic diseases
such as hypertension and peripheral vascular disease, not diabetic, not a smoker, and without

endothelial dysfunction. Two participants could not continue the study due to personal reasons.

Data Collection

Beden Egitimi ve Spor Arastirmalart Dergisi
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Anthropometric Measurements
Participants' heights were determined using a Seca brand 213 model height meters (Seca et al.
Company, Germany). At the same time, body weights were assessed using a Seca brand 813 model

scale (Seca et al. Company, Germany).

1 Repetition Maximum Strength Test (1 RM)

Before commencing the test, participants engaged in a general warm-up lasting 5 to 10 minutes,
which incorporated dynamic stretching exercises and self-selected intensity jogging. Following the
warm-up set of 5 repetitions at 50% of their one-repetition maximum (1RM), participants
completed 1-2 sets of 2-3 repetitions at a weight equivalent to 60-80% of their IRM. After that,
the participants performed sets of singular repetitions with progressively greater loads to ascertain
their one-repetition maximum. Participants were provided a 3- to 5-minute rest period between
each attempt. The one-repetition maximum assessment was completed within five trials, and the
process was overseen by qualified personnel (Sheppard & Triplett, 20106). The patticipants' one-
repetition maximum (1RM) values were measured in kilograms (kg) utilizing the leg press exercise

equipment. (Diesel 45° Leg Press Xh22, USA).

Blood Pressure (BP)

Blood pressure (BP) was measured with an Omron M3 comfort digital automatic BP device (HEM-
7200-E, Omron Healthcare Co Kyoto, Japan). BP was measured in a sitting position at room
temperature after resting for 10 minutes. The measurement was taken two times with an interval

of one minute, and the average was recorded in mm Hg.

Determination of Arterial Occlusion Pressure

The participants' AOP/LOP (arterial/limb occlusion pressure) values for both legs were obtained
in mmHg using the Smart Cuffs Pro elite digital automatic inflation cuff (cuff width: 10.5 cm,
SmartCuffs Pro Elite Smart Tools Plus, Strongsville, OH). They were instructed to perform the
exercises at 60% AOP. Their AOP values were measured after resting for 10 minutes in the supine

position at room temperature.

Heart Rate and Heart Rate Variability

HR and HRYV parameters were measured using the Apple iPad Pro 4th Generation device (Apple
Inc., USA) with the Elite HRV application using the Polar brand H7 chest strap (Finland). For the
resting/Baseline measurement, the subject rested for approximately 20 minutes before the
measurement, and then the measurements were taken while the participants were lying down for

Beden Egitimi ve Spor Arastirmalart Dergisi
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10 minutes. For during measurements, participants wore a polar H7 chest strap, and data were

recorded during the leg press exercise for both groups (Sun et al., 2011).

High-load resistance exercise (HL-RE):

The HL-RE group performed leg press exercises with 1RM 70%, three sets of 12 repetitions, and
90 seconds of rest between sets without restricting blood flow (Hatf & Tripplet, 2016). Exercise
tempo was monitored with the iOS-compatible Pro Metronome (Xanin Technology, Berlin,
Germany) mobile application as 1 sec concentric-1 sec eccentric (60 BPM). The exercise duration

was 4 minutes 12 seconds.

Blood flow restricted resistance exercise (BFR-RE):

The BFR-RE group performed leg press exercises as 30-15-15-15 repetitions, 1RM 30% and 60%
AOP/LOP (arterial/limb occlusion pressure), and 30 seconds rest was given between sets
(Horiuchi & Okita, 2012). FDA-listed SmartCuffs Pro BFR training device was used in BFR
exercise. The tempo of the exercise was monitored with the iOS-compatible Pro Metronome
(Xanin Technology, Berlin, Germany) mobile application as in the high-load exercise group, and
the tempo was completed in 2 seconds (60 BPM) as 1 second concentric-1 second eccentric. The

exercise duration was 5 minutes.

Data Analysis

All statistical calculations were performed using SPSS Statistics 27.0 (IBM, USA). The Shapiro-
Wilk test was employed to assess the data's distribution. Means and standard deviations (£SD) for
continuous variables for BFR and HL-RT groups are presented as descriptive statistics. The Mann-
Whitney U or Independent Sample T-Test was used to determine the possible differences between
the leg circumference, resting SBP and DBP, HR, SPO2, and 1 RM groups in the pre-test values
obtained before the start of the study. HRV, mean RR, LN, SDNN, RMSSD, and mean HR were
used as categorical variables to determine the differences between the resistance training modalities.
Two-way analysis of variance (ANOVA) with 2X2 repeated measures was used to analyze
differences between groups. All calculations were conducted with a statistical significance level of
p < 0.05. Effect sizes (np* were defined as small (np2>0.01), medium (1*>>0.06), and large
(Mp2>0.14) (Bakeman, 2005).

Beden Egitimi ve Spor Arastirmalart Dergisi
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Ethical Statement

Ethical approval for this study was given at the local Bandirma University Ethics Committee

meeting on 12.07.2024, with the decision number E-77082166-604.01-995086. This study was

conducted following the principles of the Declaration of Helsinki.

Fourteen participants successfully completed all experimental trials, and no adverse events were

reported. Figure 2 shows the assessed variables' mean and standard deviation values between the

RESULTS

BFR and HL-RT interventions and the corresponding effect sizes.

Table 1. Descriptive characteristics of the Participants

Acunte Effects of Blood Flow Restricted Resistance
Exercise on Heart Rate Variability

Variables Group n Mean sd Max Min.

BFR-RE 7 173.39 5.71 182.00 164.40
Height (cm)

HL-RE 7 177.90 9.19 192.50 168.00

BFR-RE 7 66.13 11.23 87.90 54.30
Weight (kg)

HL-RE 7 74.17 14.79 103.30 56.80

BFR-RE 7 20.00 2.08 22.00 17.00
Age (years)

HL-RE 7 21.00 4.16 30.00 18.00

BFR-RE 7 51.64 5.40 62.50 46.50
Circumference (cm)

HL-RE 7 53.50 5.10 62.50 48.50

BFR-RE 7 117.14 7.13 127.00 109.00
SBP (mm/Hg)

HIL-RE 7 117.86 10.12 135.00 104.00

BFR-RE 7 65.14 8.15 79.00 57.00
DBP (mm/Hg)

HL-RE 7 64.57 8.44 80.00 54.00
Resting HR BFR-RE 7 71.29 14.48 99.00 55.00
(beat/min) HL-RE 7 62.43 532 70.00 54.00

BFR-RE 7 98.14 .90 99.00 97.00
SPO2 (%)

HL-RE 7 98.57 .53 99.00 98.00

BFR-RE 7 154.53 38.06 225.00 116.70
1 RM (kg)

HL-RE 7 198.97 41.67 266.70 146.70

BFR-RE: Blood flow restricted resistance exercise; HL-RE: High load resistance exercise; SBP: Systolic blood pressure;

DBP: Diastolic blood pressure

Baseline measurements of leg circumference, resting systolic and DBP, resting HR, and oxygen
saturation (SpOg) did not differ between the intervention groups (p>0.05). The performance
between the intervention groups was comparable, as evidenced by no significant differences (t= -

Beden Egitimi ve Spor Arastirmalart Dergisi
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2.084, p=0.059) in the one maximum repetition (1 RM). Additionally, the participants' fitness levels

and resting states were equivalent at the outset of the exercise protocol (p>0.05).

Table 2. Comparison of the physiological responses exhibited by participants before and during exercise

BFR-RE HL-RE F
. . . Time X
Variables Measurement  mean + sd meant sd Sig.  Time Gr Group
(0)
(min. -max.) (min. -max.) ES
® 56.64121.72 77.29436.29 F 4695 0.46 2.82
est
RMSSD (29.58-84.75)  (26.83-129.82) 005% 510 119
(ms) , 7.64+ 4.91 17.524+15.07 np? 796 .037 190
During
(2.86-17.44) (1.84-46.56)
R 69.85+16.46 75.21422.40 F 858 173 5.95
est
SDNN (49.53-91.60)  (35.58-106.90) 013 213 031*
(ms) , 35.3847.77 62.10126.38 np? 417 126 332
During
(24.31-50.39)  (34.57-106.30)
® 3.96+0.43 4.23+0.56 F 7028 1.83 5.98
est
LN (3.39-4.44) (3.29-4.87) 001% 201 031*
(ms) , 1.87+0.61 2.7240.71 2 854 132 332
During
(1.05-2.86) (1.88-3.84)
® 888.10+80.28  1008.11+116.50 F  325.02 .28 9.15
est
mean RR (754.75-1014.64) (878.81-1186.31) 001%% 610 011*
(ms) , 438.89+4934  532.01+64.45 np? 964 022 432
During
(355.11-518.78)  (460.56-624.14)
® 68.4316.45 60.43%6.60 F 26123 3.98 11.55
est
average HR (59.00-80.00) (51.00-68.00) 001% 069 005%*
(beat/min) Dus 139.29+416.30  115.71+12.83 np? 956 249 490
rin
Hrng (116.00-170.00)  (99.00-131.00)
R 61.00%6.48 65.14+8.47 F 7232 185 6.10
est
HRV (52.00-68.00) (51.00-75.00) 001199 030%
(ms) , 28.8619.48 41.86+10.67 np?> 858 133 337
During

(16.00-44.00) (29.00-59.00)

RMSSD: Root mean square of successive differences between normal heartbeats, SDNN: Standard deviation of

normal-normal, HRV: Heart rate variability, LN: Natural log of RMSSD, pNN50: Percentage of adjacent NN intervals,

N> partial eta square, ES: Effect size, RR: RR Interval: *: p < 0.05; **: p < 0.01

The findings demonstrated that both forms of resistance training elicited a statistically significant

acute time-based main effect on the participants' cardiac functional parameters (p<<0.05). The

exercise interventions resulted in statistically significant acute changes in the participants' cardiac

functional parameters, including Root mean square of successive differences between normal
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heartbeats (RMSSD), Standard deviation of normal-normal (SDNN), mean RR, average HR, and
HRYV, across both intervention groups. The primary effect findings showed that the exercise
interventions significantly impacted RMSSD, SDNN, LN, Mean RR, average HR, and HRV
(p<0.05). Accordingly, the main effect results were as follows RMSSD (F= 46.95, p= 0.005,
M- =0.796), SDNN (F= 8.58, p= 0.013, 1,°=0.417), LN (F= 70.28, p= 0. 001, 1,°=0.854), Mean
RR (F= 352.02, p= 0. 001, n,°=0.964), average HR (F= 261.23, p= 0. 001, ,°=0.956) and HRV
(F= 72.32, p= 0. 001, 1,°=0.858). 'The findings did not reveal statistically significant interaction

effects between time and intervention groups for the measured variables (p > 0.05).

e - EE BFR -
190 Q = BFR 150 6 o BN BFR
125 - 1254 = = HL-RT g I B3 HL-RT
5 N & HL-RT 1 o & o 5 S
™ < _ © ®B ~ N
g 1004 © 21004 S o 4+ N
- © £ © o~
3 754 z 757 0 £ 34
7] I 4 2 E ==
= 50 NG 2 50 ® 2-
<+ =
i © i i
25 N 25 i 1
0- i| 0= T T 0- T T
Rest During Rest During Rest During

Figure 1. HRV metrics response to acute exercise in milliseconds before and during the exercise.

The findings revealed statistically significant between-group differences, with the BFR group
demonstrating more pronounced increases in HRV markers than the high-load resistance training

group, with the exception of RMSSD.

HN BFR

1750 120- EE BFR
= Em BFR 200+ Q= HLRT

15001 5 B3 HLRT £ 175- 8 < 100 = = HLRT
~ - ~ . o -—
212504 o 2 £ 150 o S o
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= 10004 * > S 21251 o £ 2 &
& N z I 2 S 60+ 2 T
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Figure 2. HRV metric, HRV, and HR response to acute exercise in milliseconds before and during the

exercise.

The findings revealed statistically significant differences between the two groups in terms of their
respective effects, with the BFR intervention group displaying more pronounced enhancements in

HRYV indicators compared to the high-load resistance training group, with the exception of the
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RMSSD variable, for which the p-value was not statistically significant. Accordingly, the between-
groups interactions results were as follows SDNN (F= 5.95, p= 0.031, n,°=0.332), LN (F= 5.98,
p= 0.0031, n,°=0.332), Mean RR (F= 9.15, p= 0.005, 1,°=0.49), and HRV (F= 6.10, p= 0.030,
Ny =0.337). Furthermore, the heart rate variable showed statistically significant differences in the
AVG HR (F= 11.55, p= 0. 005, 1,°=0.490). No group effect was observed in RMSSD (F= 2.82,
p= 0.119, 1,°=0.190).

DISCUSSION

The primary finding of this study was that resistance exercise with BFR produced a more
pronounced impact on cardiac function parameters compared to high-load resistance exercise. The
study's central hypothesis was substantiated, as the mean HR and HRV metrics, which function as
the kinetic parameters of HRV, exhibited a statistically significant enhancement in the BFR group.
Evaluating the magnitude of change showed that the mean RR was 50.58% and HRV was 52.68%
in the BFR group, while the mean RR was 47.22% and HRV was 35.73% in the HL-RT group. In
the BFR group, the magnitude of changes was more noticeable. The acute training effect was
statistically significant in favor of the BFR group for R-R interval and HRV durations (p<0.05).
During exercise, the autonomic nervous system and cardiovascular functions become more active
due to the increased frequency of time differences between heartbeats (Dong, 2016). Shorter RR
intervals are often associated with better health, fitness, and willingness to train, while longer
intervals may indicate physical or mental stress. Assessing physiological responses to acute exercise
on the autonomic nervous system and cardiovascular functions via HRV has provided an
innovative approach to optimizing exercise intensity and physiology during exercise (Dong, 2010;
Hautala et al., 2009). The study's findings may therefore indicate that resistance exercise combined

with BFR has a greater acute effect on cardiac kinetics than high-load resistance exercise.

This study provides evidence to support the literature's view that exercise with BFR may lead to a
complex interplay between the sympathetic and parasympathetic nervous system responses and

may potentially enhance HRV through improved cardiovascular regulation (Clarkson et. al.,2017).

HRYV markers indicate potential increases or decreases depending on factors like exercise intensity,
duration, and the individual's training status. Some studies have observed no significant changes in
HRV markers like RMSSD, SDNN, and pNN50 immediately after BFR exercise (Lopes et al.,
2021). Some studies have reported a decrease in HRV markers after BER exercise (Ferreira et al.,
2019; Schamne et al., 2019). The cardiovascular load and sympathetic activation during BFR may

contribute to this (Crisafulli et al., 2018). These studies do not support our results. Only RMSSD
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accepts this content. All HRV markers provide more information about cardiovascular responses
to BFR exercise as a whole. Other research that provides further insights into the cardiovascular
responses to BFR training has indicated that BFR, particularly when combined with high-intensity
resistance training, could potentially increase HRV and all HRV markers (Crisafulli et al., 2018).
This may be due to the increased muscle activation and metabolic stress associated with BFR,
which could lead to improved autonomic regulation over time (Holmes et al, 2022). The
inconsistencies in the literature may stem from variations in BFR protocols (e.g., cuff pressure,
exercise selection, intensity), the timing of HRV measurements (rest, during exercise), and the
characteristics of the study participants (e.g., age, training status, health conditions). The protocol
we used in the research, BFR training, may be a safer and more available option to enhance muscle
strength and size while potentially improving the cardiovascular system for long-term training

adaptations.

The evidence from the literature suggests that BFR training has been widely reported to be
beneficial for gaining strength and increasing muscle mass (Yasuda et al., 2011). BFR training has
attracted attention for its potential effects on HRV in the short and long term. Studies have shown
that BER training can cause acute hemodynamic responses such as increased BP and HR (Horiuchi
& Okita, 2012; Reina-Ruiz et al., 2022). Research indicates that BFR training at low intensity leads
to a more moderate increase in maximum HR, ranging from 11% to 13%, compared to traditional
heavy resistance training. This result shows acute BFR training can lead to changes in the kinetics
of the HR and the recovery of the HR (Bazgir et al., 20106). A study investigating BFR gait training
found significant changes in these parameters and demonstrated an immediate autonomic response

following BFR training (Chen et al., 2024).

Physiological functional mechanics have been shown to affect cardiovascular markers, including
HRV while increasing muscle adaptations (Miller et al., 2021). However, it has also been
emphasized that there may be effects on heart muscle condition and cardiovascular risk. Therefore,
some research groups consider exercise with BFR potentially risky for cardiovascular health
(Patterson et al., 2019). This highlights its potential to serve as a beneficial exercise modality,
especially for those at risk, such as those who are obese and have associated cardiovascular
insufficiency. A meta-analysis has shown that exercise combined with BFR can lead to significant
changes in resting BP and heart rate, which may be a risk for individuals with pre-existing

cardiovascular disease (Park et al., 2015).

The study found that participants engaging in the two distinct resistance training exercises

demonstrated a markedly elevated mean HRV with the BFR training approach compared to the
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high-load resistance training approach. Additionally, the mechanics of HRV were considerably
more favorable for BFR. These findings align with previous research on the topic. However, some
literature suggests that resistance training with BFR and traditional high-intensity resistance training
may be practical but not significantly affect HRV in certain groups. For example, a study of inactive
older adults with conditions such as diabetes and hypertension found no changes in HRV after
resistance training (Centner et al., 2019). Further research shows that BFR can reduce SBP without
affecting coagulation markers (Bazgir et al., 20106; Parati & Ochoa, 2012). This suggests that BFR

may be safe and effective in specific clinical populations (Thomas et al., 2018).

In contrast, the results obtained in our study group suggest that BFR provides a higher level of
HRYV response. BFR may reduce cardiac stress while maintaining a stable HRV and may be a more
effective form of exercise in such a sample group. BFR can lead to significant improvements in
performance metrics. A study found that futsal players who underwent BFR during small-sided
games significantly improved mean power output (Neto et al., 2017). Data analysis from several
studies showed that BFR uses increased heart rate and BP during exercise, suggesting that BFR can
effectively improve the internal training load (Cerqueira et al., 2021). In this respect, our findings

make an essential contribution to the literature.

The findings are essential because traditional high-intensity resistance exercise is generally thought
to cause more dramatic changes in BP, HR, and cardiac output compared to low-intensity BFR
exercise . This is due to the increased cardiovascular strain associated with high-intensity training.
However, the BFR training method effectively produces a more significant muscular workload and
physiological response at a substantially lower relative exercise intensity (Bazgir et al., 20106; Park
et al., 2015). This is a significant advantage, as it allows individuals who may not be able to tolerate
or access high-intensity resistance training, such as the eldetly or those recovering from injury, still
to achieve meaningful muscular adaptations through the BFR technique. Additionally, research has
indicated that BFR exercise may benefit cardiovascular health, including reductions in BP, without
adversely impacting coagulation markers or HRV (Bazgir et al.,, 2016; Park et al.,, 2015). These
findings suggest that BFR training may be a safer and more accessible option for improving

muscular strength and size while potentially providing cardiovascular protective effects.

CONCLUSION

The autonomic nervous system undergoes considerable acute modifications at low intensities of
BFR. The acute effects of BFR on HRV markers are still not elucidated, and further research on
different exercise methods and different measurement methods [measuring device used, measured
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time-dependent  (short-medium-long), time-domain, frequency-domain, and non-linear
parameters] is needed to draw firm conclusions. The available evidence suggests that acute changes,
if any, may be small and depend on various factors. When interpreting these findings, it is important
to consider the specific BFR protocol and individual characteristics. These findings suggest that
BEFR training may be a safer and more accessible option for improving muscle strength and size
while providing cardiovascular protective effects. This is an important advantage because it allows
individuals who cannot tolerate or access high-intensity resistance training, such as the eldetly or
those recovering from injury, to achieve meaningful muscle adaptations through the BFR

technique.
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Oz: Bu calismanin amact, uluslararast spor organizasyonlarinda Ttk ve farkl tlke seyircilerinin etkinlik
kalitesi algilarinin kargilagtirilmasidir. Calismada nicel aragtirma yontemlerinden betimsel tarama yontemi
kullanidmugtir. Arastirmanin ¢aligma grubunu 114 Tirk ve 105 yabanci uyruklu, toplamda 219 seyirci
olusturmaktadir. Katiimeilarin 58’1 erkek ve 161’1 kadin seyirci olarak belirlenmistir. Yas ortalamalari
incelendiginde katilimcilarin 13 ile 66 (X=30.26, Ss=15.00) yas araliginda oldugu tespit edilmistir.
Arastirma verileri Ko ve arkadaslari (2023) tarafindan gelistitilen ve Tung¢ & Ugur (2023) tarafindan Ttrk
kiltiriine uyarlanan “Biytk Katlimli Spor Organizasyonlarinda Seyircilerin  Etkinlik Kalitesinin
Degerlendirilmesi: Tek Madde Olgiimii” Sleegi kullanilmistir. Arastirma verileri 17-19 Araltk 2023
tarihlerinde Antalya’da diizenlenen Aerobik Cimnastik Avrupa Sampiyonasinda toplanmustir. Toplanan
veriler, SPSS 26.0 paket programi ile analiz edilmistir. Analiz islemleri icin ANOVA analizi tercih
edilmistir. Bulgular katiimcilarin Aerobik Cimnastik Avrupa Sampiyonast’nin kalitesini genel olarak
begendigini ve Tirk seyircilerin etkinlik kalitesi algilarinin yabanct seyircilerden yiiksek oldugunu ancak
istatistiksel olarak farklilik olmadigini géstermektedir. Ayrica cinsiyet agisindan istatistiksel olarak anlamli
farklilik olmasa da ortalama degerlere gére kadinlarin etkinlik kalitesi algist erkek katiimcilardan yiksek
bulunmustur. Sonug¢ olarak, Aerobik Cimnastik Avrupa Sampiyonasina katlan Tirk ve yabanc
seyircilerin etkinlik kalitesi algilarinin yiksek oldugu ancak aralarinda fark olmadigi belirlenmistir.
Cinsiyet a¢isindan ise farklilik olmadig tespit edilmistir.

Anahtar Kelimeler: Seyzrci mennuniyets, hizmet kalitesi, organizasyon basarist.

Abstract: The purpose of this study was to compare Turkish and foreign spectators’ event quality in
international sport organization. Descriptive survey method, which is one of the quantitative research
methods, was utilized for this study. Sample of this research was consisted of 114 Turkish and 105
foreign, totally 219 spectators. There were 58 male and 161 female voluntarily participated in this study.
Their ages were ranged from 13 to 66 M=30.26, SD=15.00) years. The data measurement tool was
“Assessment of Event Quality in Major Spectator Sports: Single-item Measures” which was developed
by Ko et al. (2023) and translated into Turkish context by Tun¢ & Ugur (2023). Data were collected
from European Aerobic Gymnastic Championship held in Antalya dates 17-19 December 2023.
Collected data were analyzed with SPSS 26.0 package programme. ANOVA, one of the statistical
analyzes, was used. Results showed that participants generally had high enjoyment from European
Aerobic Gymnastic Championship. Results also indicated that Turkish spectators had higher event
quality perception than those in foreign spectators, however there was no statistical difference. In gender
variable, although there was no statistically significant difference, females’ perception of event quality
was found to be higher than male participants. As a conclusion, it has been determined that Turkish and
foreign spectators participating in the European Aerobic Gymnastics Championship have high
perceptions of event quality, but there is no difference between them. Moreovert, it was concluded that
there was no difference in terms of gender.

Keywords: Spectator satisfaction, service quality, event success.
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GIRIS
Hizmet kalitesi algis1, kullanicinin karsilastirma yaptigt bir degerlendirme siirecinin sonucu olarak
anlasiimaktadir. Aldigt hizmetle ilgili beklentileri dikkate alindiginda, bu strecin sonucu hizmetin
algilanan kalitesi olacaktir (Gronroos, 1984). Hizmetle ilgili kullanict deneyimi en 6nemli ve etkili
degiskenlerden biri olarak kabul edilmektedir. Spor hizmetleri baglaminda algilanan kalite ve
memnuniyetle iliskisi en ¢ok kullanilan degiskenlerdir (Izquierdo Espinoza, 2021; Serrano & Segado
Segado, 2015). Bu nedenle guntmuzde kullanici bir spor organizasyonunun verimliligi ve
etkililiginin ana anahtart haline gelmistir (Morquecho-Sanchez vd., 2016). Ote yandan kalite, spor
organizasyonlarinin farkl faydalarinin yant sira kendilerini pazarda digerlerinden farklilastirmak ve

dolayistyla biytimek i¢in kullandiklart bir aractur.

Tiketicilerin spor organizasyonu kalite algisint kavramsallastirmak ve 6lgmek, spor pazarlamast alan
yazininda devam eden 6nemli bir konudur (Biscaia vd., 2017; Martin vd., 2012; Martinez &
Martinez, 2010). Bu dogrultuda yakin zamanda bir¢ok ulusal ve uluslararasi arastirmaci, farkls
tlkelerde gerceklesen spor organizasyonlarina katilan seyircilerin kalite algisini 6lgmiuslerdir (Atalt
& Sekban, 2018; Biscaia vd., 2017; Getz vd., 2001; Kelley & Turley, 2001; Kim vd., 2016; Ko vd.,
2011; Koo, 2009; Theodorakis vd., 2001). Alanyazinda spor organizasyonu kalitesinin
degerlendirildigi calismalarda cogunlukla seyircilerin organizasyonun kalitesini yeterli buldugu

belirlenmistir (Atali & Sekban, 2018; Biscaia vd., 2017).

Aerobik cimnastik, cimnastik sporunun bir dalidir. Birbirini takip eden, bitlestirilmis, stirekli ve
yuksek yogunluklu muzik kaliplart kullanilarak temel aerobik basamaklamalari ve yiiksek zorluk
diizeylerine sahip hareketlerin miikemmel bir sekilde bir araya getirilmesi ile yaraticilik ve bitinlik
sunan bir spor dalidir (Raiola vd., 2013). Bu spor dalinda geleneksel aerobik, dans adimlart ve
karmastk hareket kaliplarini muzik ile entegre ederek mitkemmel bir sekilde gerceklestirme
yetenegidir (Turkeri, 2002; Raiola vd., 2013). Uluslararast aerobik cimnastik yarismalart bireysel
kadinlar, bireysel erkekler, karisik ciftler, ti¢lti grup ve karma grup olmak tzere bes kategoride
gerceklestirilmektedir (Kankal, 2008). Yarismalarda sporcular yitksek yogunlukla ve karmasik
cimnastik hareketlerini muzikle gerceklestirmeleri beklenmektedir (Avrupa Cimnastik Federasyonu,

2022).

Aerobik Cimnastik Avrupa Sampiyonasi, 1999 yilindan bu zamana dek her iki yilda bir gencler ve
buytkler yarismalart olarak duzenlenmektedir. Organizasyona ortalama 20-25 tlkeden 300-400
sporcu katilmaktadir. Son diizenlenen Aerobik Cimnastik Avrupa Sampiyonasina 22 tilkeden 325
sporcu katlmistir (Avrupa Cimnastik Federasyonu, 2022). Estetik ve miizigin cimnastik ile
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bulusmast nedeniyle aerobik cimnastik, diizenlendigi ilkelerde seyircilerin ilgisini ¢ekmektedir

(Niculescu vd., 2010).

Spor organizasyonlari ile ilgili yapilan ¢alismalar ¢ogunlukla ev sahibi tlke seyircileri tizerine
gerceklestirilmistir (Ko vd., 2011; Tun¢ & Ugur, 2023). Bu durum organizasyon kalitesini
degerlendirmede katilimcilarin bakis acilarinin yanlilik gosterebilecegini dustindirmektedir. Bu
nedenle uluslararasi organizasyonlarda seyirci olan ev sahibi tilke ile farkl Gilkelerden organizasyona
katilan vatandaglarin  organizasyon kalitesini = degerlendirmeleri ve degerlendirmelerinin
karsilastiilmalart  6nemlidir (Ko vd., 2011). Bu g¢alismanin amaci, uluslararast spor

organizasyonlarinda Ttrk ve farkls tilke seyircilerinin etkinlik kalitesi algtlarinin karsilastirilmasidir.
YONTEM

Aragtirma Tasarim

Arastirmamizda nicel arastirma yontemlerinden betimsel tarama yontemi kullanilmistir. Betimsel
tarama yOntemi, ge¢miste yasanmis ya da halen siren bir durumu, kisilerin goriis, diistince, inang
ve tutumlarini incelemek amaciyla, 6rneklem tizerinde meveut durumu oldugu gibi betimlemeyi

hedefleyen bir yaklasimdir (Aypay, 2015; Karasar, 2005, 2017).
Katilimcilar

Arastrmamiza 114 Turk vatandast ve 105 yabanct uyruklu, toplamda 219 seyirci katilmistir.
Arastrmamizda yer alan seyircilerin 58 erkek (%026,48) ve 161 kadin (%73,52) oldugu tespit
edilmistir. Katthmeilarin 13 ile 66 (X=30.26, Ss=15.00) yas araliginda oldugu belirlenmistir.
Katilimcilarin 35 farkli meslek grubunda calistift, en ¢ok katilimeinin 6grenci (N=67) ve en az asct
(N=1) ve teknisyen (N=1) mesleklerine sahip olduklari beliflenmistir. Seyircilerin Aerobik
Cimnastik Avrupa Sampiyonasi 6ncesinde buyuk katiimli organizasyonlara katilma durumu
soruldugunda 173 ‘u (%79) 6nceden katildigini ve 46 kisinin (%21) ise 6nceden buytk katidiml
herhangi bir organizasyona seyirci olarak yer almadig: belirlenmistir. Arastirmamizda seyircilerin
spor organizasyonuna kiminle katildigi sorulmustur. Bulgular, katitimcilarin kendi basina (N=39),
ailesiyle (N=>54), arkadaslariyla (N=51) ve hem ailesiyle hem de arkadaslariyla (N=17) katildiklarin:

gostermektedir.
Veri Toplama Araci

Biytik katilimli spor organizasyonlarinda seyircilerin etkinlik kalitesini degetlendirmesi: Tek madde

életimii Slgeginin Ingilizce orijinali Ko ve arkadaslari (2023) tarafindan gelistirilmistir. Olcegin
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Tiirkce uyarlamast Tunc & Ugur (2023) tarafindan gerceklestirilmistir. Olgek 11 maddeden ve her
madde bir alt boyutu temsil edecek sekilde tasarlanmistir. Olgme aract 7’li likert tipidir ve katilimct
1 (kesinlikle katilmiyorum) ile 7 (kesinlikle katiiyorum) arasinda bir segenek isaretlemektedir.

Olgegin giivenirlik analizlerine gére 11 madde (11 alt boyut) .75 ile .91 arasinda yer almaktadir.
Veri Toplama Siireci

Arastirmamuzin verileri 17-19 Aralik 2023 tarihlerinde Antalya’da diizenlenen Aerobik Cimnastik
Avrupa Sampiyonasinda toplanmistir. Veri toplama 6ncesinde arastirmacinin danismani tarafindan
Tiurkiye Cimnastik Federasyonundan organizasyonda veri toplanabilmesi icin gerekli izinler
alinmistir. Veriler arastirmact tarafindan sampiyona stiresince yiiz yiize ve kagit-kalem yéntemiyle
toplanmugtir. Veri toplama siiresince arastirmactya danismant ve danismaninin iki yiiksek lisans
ogrencisi yardim etmistir. Katilimcilara ve organizasyon giivenlik birimlerine istendigi takdirde
calisma etik kurul izni gosterilmistir. Turk ve yabanci katilimcilara 6lgek verilmeden 6nce ¢alismanin
herhangi bir noktasinda ¢alismadan ayrilabilecekleri agiklanmistir. Ayrica arastirmact ve danismant
tarafindan Tiirkce ve Ingilizce hazirlanan goniilli katihm formlart katiimeilara sunulmus ve
imzalamalart istenmistir. Calisma icin gontlli katilm formlarini dolduran ve imzalayan
katihimcilardan 6lgek verileri toplanmustir. Katilimeilar ortalama 5-10 dk araliginda 6lgek doldurma

islemini tamamlamuslardir.
Veri Analizi

Toplanan veriler excel dosyasina ve ordan da SPSS 26.0 paket programina aktarilmustir. Veri analizi
yapilmadan 6nce verilerin ANOVA analizine uygun olup olmadig1 varsayimlarla kontrol edilmistir.
[lk varsayim normal dagilim kontroliidiir. Normal dagilim icin bastklik-carpiklik degerleri kontrol
edilmistir. Beklenen deger araligi +2.0 ile -2.0 olarak belirlenmistir (Tabachnick & Fidell, 2007).
Elde edilen basiklik (-.62) ve carpiklik (-.50) degetleri toplanan verilerin normal dagilim sagladigint
gostermektedir. ITkinci varsayim homojenlik varsayimidir ve Levene’s test degeri ile kontrol
edilmistir. Elde edilen degerin anlamli olmamast beklenmektedir. Bulgulara goére verilerimizin
homojenlik varsayimint (Levene’s= 1.63, p=.18, p>.05) sagladigi tespit edilmistir. Son varsayim,
bagimsiz gbzlem varsayimudir. Arastirmaci, ¢alisma siiresince veriler ve arastirmada bagimsiz
gozlem gergeklestirdigini teyit etmektedir (Tabachnick & Fidell, 2007). ANOVA analizi i¢in gerekli

varsayimlar saglanmis ve analiz gerceklestirilmistit.
Y g $ gere $ $
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BULGULAR

Tanimlayici Istatistik Bulgular

Tanimlayict istatistik bulgulart tablo 1°de sunulmaktadir. Bulgulara katilimcilarin genel olarak
ortalamanin tzerinde Aerobik Cimnastik Avrupa Sampiyonas’nin kalitesini  begendigini
gostermektedir. Bulgular toplam degerlerde Turk seyircilerin (X= 5.76, Ss=1.16) yabanci
seyircilerden (X= 5.56, Ss=1.05) yiksek oldugunu gostermektedir. Ayrica cinsiyet agisindan
incelendiginde kadin izleyicilerin (X= 5.75, Ss=1.09) erkek izleyicilerden (X= 5.45, Ss=1.14)

ortalamalara gore etkinligi daha ¢ok begendigi belirlenmistir.

Tablo 1. Katilimcilarin cinsiyet ve milliyet agisindan ortalama degerleri

Cinsiyet Grup X Ss N
Tiirk 5.90 1.08 80

Kadin Yabanct 5.59 1.09 81
Toplam 5.75 1.09 161

Tiirk 5.46 1.29 37

Erkek Yabancit 5.43 .87 21
Toplam 5.45 1.14 58

Tiirk 5.76 1.16 117

Toplam Yabanct 5.56 1.05 102
Toplam 5.67 1.11 219

Tanimlayict istatistik bulgulart tablo 1°de sunulmaktadir. Bulgulara katilimcilarin genel olarak
ortalamanin tzerinde Aerobik Cimnastik Avrupa Sampiyonast’'nin kalitesini  begendigini
gostermektedir. Bulgular toplam degerlerde Turk seyircilerin (X= 5.76, Ss=1.16) yabanc
seyircilerden (X= 5.56, Ss=1.05) yiksek oldugunu gostermektedir. Ayrica cinsiyet agisindan
incelendiginde kadin izleyicilerin (X= 5.75, Ss=1.09) erkek izleyicilerden (X= 5.45, Ss=1.14)

ortalamalara gore etkinligi daha ¢cok begendigi belirlenmistir.

ANOVA Bulgulan

Tablo 2’ye gbre bagimsiz degiskenler olan cinsiyet ve grup arasinda anlamli etkilesim tespit
edilmemistir (Fq,215= .62, p>.05). Ana etkiler acisindan tablo 2 incelendiginde katilimeilarin biytk
katilimli spor organizasyonlar: kalite algist ile cinsiyet (Fi, 215= 3.04, p>.05) ve grup (Fy, 215= .91,

p>.05) degiskenleri arasinda istatistiksel olarak anlaml fark belirlenmemistir.
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Tablo 2. Katilimcilarin cinsiyet ve grup degiskenleri acisindan anova tablosu

sd X2 F p
Cinsiyet 1 3.70 3.04 .08
Grup 1 1.10 91 34
Cinsiyet * Grup 1 .76 .62 43
Hata 215 1.22
Toplam 219
TARTISMA

Bu arastirmada, uluslararasi spor organizasyonlarinda Turk ve farkl dlke seyircilerinin etkinlik
kalitesi algilarinin karsilastirilmast amaclanmustir. Calisma bulgularina gére cinsiyet degiskeni
seyircilerin etkinlik kalitesi algisini etkilemedigi belirlenmistir. Ayrica Turk seyirciler ile farklh

seyircilerinin etkinlik kalitesi algilart arasinda anlamli farklilik gérilmemistir.

Biytk katilimli spor organizasyonlarina katilan seyircilerin etkinlik kalitesi algilarini inceleyen
calismalar alan yazinda gorilse de cinsiyet degiskeni agisindan inceleyen yeterli calisma
bulunmamaktadir (Atali & Sekban, 2018; Lee vd., 2011; Robinson & Trail, 2005). Az sayida
calismalardan biri Lee ve arkadaslari (2011) tarafindan gerceklestirilmistir. Calismada golf kulibi
tyesi 528 kisinin servis kalitesi duzeylerini incelemislerdir. Calismada 375 erkek ve 153 kadin yer
almistir. Calisma bulgularina gbre golfcilerin servis kalitesinin somut gostergeler ve empati
kavramlarini olduk¢a 6nemsedikleri belirlenmistir. Cinsiyet agisindan ise kadin golfciilerin fiziksel
sunum, temizlik ve servis saglayan bireylerin goruntslerine, erkek golfctlere gére daha fazla 6nem
verdikleri belirlenmistir. Diger ¢alismada ise Robinson & Trail (2005), Gniversitelerarast futbol ve
basketbol seyircilerinin cinsiyet, spor tiirii, motivasyonlart ve takima baglanma noktalari arasindaki
iliskileri incelemeyi amaglamislardir. Calismaya 669 seyirci katilmustir. Bulgular, erkek seyircilerin
spora ve belitli bir oyuncuya baglanma konusunda kadin seyircilerden farkli oldugunu gostermistir.
Turkiye’de yakin zamanda gergeklestirilen bir calismada Buz Hokeyi Diinya Sampiyonasina katilan
seyircilerin etkinlik kalitesi algilart incelenmistir (Atali & Sekban, 2018). Calismaya 167’si erkek ve
851 kadin toplam 252 seyirci katilmistir. Calismada spor organizasyonuna katilan seyircilerin

etkinlik kalitesi algilarinda cinsiyet degiskeninin etkili olmadigt belirlenmistir (Atali & Sekban, 2018).

Cinsiyet degiskeni acisindan hizmet kalitesi algisi, spor organizasyonu haricinde farkli alanlarda da
yeterince incelenmemistir. Az sayida calismalardan biri Lin ve arkadaslari (2001) tarafindan

gerceklestirilmistir.  Calismada hizmet saglayicilarin - kisiligi ile sagladiklari  hizmet kalitesi
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performansi arasindaki iliskiyi incelemislerdir. Calismaya Tayvan’da servis sektoriinden hizmet alan
143 kist katilmistir. Calisma bulgularina gore erkek miusteriler servis kalitesinin agiklik alt boyutunda
kadmnlardan anlamli dizeyde yiiksek bulunurken, kadin misteriler ise vicdanllik alt boyutunda

erkek misterilerden anlamlt diizeyde yiiksek bulunmustur.

Arastirmamizda Tturk seyirciler ile yabanci tilke seyircilerinin etkinlik kalitesi algilart karsilagtirilmis
ve aralarinda fark olmadigt belirlenmistir. Alan yazin incelendiginde spor organizasyonlarina katilan
seyircilerin etkinlik kalitesi algilarini inceleyen calismalar, organizasyonun dizenlendigi tlkenin
seyircilerini 6lgmektedir (Atali & Sekban, 2018; Biscaia vd., 2017; Getz vd., 2001; Kelley & Tutley,
2001; Kim vd., 2016). Bu nedenle farkli spor kiltiriine sahip seyircilerin diizenlenen spor
organizasyonlarindaki etkinlik kalitesi algilarinin  karsilastirilmast  gergeklestirilememistir. Bu
dogrultuda galismamiz alan yazina farkl kultiirlere sahip seyircilerin spor etkinliklerini algilama
duiizeyleri arasinda fark olup olmadigi konusunda katkida bulunmaktadir. Bulgular alan yazinda
tarkls tlke seyircileri arasinda etkinlik kalitesi algilarinda fark olmadigi ve hangi tlke seyircisi olursa

olsun seyircilerin etkinlik kalitesi beklentisinin benzer oldugunu gostermektedir.

SONUC

Aerobik Cimnastik Avrupa Sampiyonasina katilan Turk ve yabanci seyircilerin etkinlik kalitesi
algilarinin karsilastirilmast amaciyla gergeklestirilen bu ¢alisma sonucunda Tirk ve yabanct
seyircilerin etkinlik kalite algisinda farklilik olmadigi belirlenmistir. Hem Tirk hem de yabanct
seyircilerin  Aerobik Cimnastik Avrupa Sampiyonast etkinliginin kalitesini benzer seviyede
algiladiklart belirlenmistir. Cinsiyet ag¢isindan incelendiginde ise kadin seyircilerin erkek seyircilere
gore daha ytksek kalite algisinin oldugu ancak istatistiksel olarak anlaml farkliligin olmadigt tespit
edilmistir. Gelecek calismalarda farklt sportif etkinliklere katilan seyircilerin etkinlik kalitesi
algilarinin incelenmesi Onerilir. Etkinlik kalitesi algisinin farkli degiskenlere gore arastirilmast

gelecek calismalar icin yol gosterici olmast beklenmektedir.
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Oz Bu arastrmada spor yapan bireyleri spora katilmaya yonlendiren temel nedenlerin
Thurstone'un ikili karsilagtirmalara dayalt olgekleme yontemi ile 6lgeklenmesi amaglanmugtr.
Aragtirma grubunu ¢esitli branglarda spor yapan 143"t erkek ve 62'si kadin olmak tizere toplam
205 sporcu (X = 20.47£3.47) olusturmaktadir. Veri toplama araci kigisel bilgi formu ve
arastirmaci tarafindan literatiirde yer alan spora katilmaya yonlendiren 8 temel nedene (sayginlik
kazanmak, bagariyt deneyimlemek, fiziksel zindeligi artirmak, eglenmek, yarigmak/rekabet etmek,
hareketli/aktf olmak, beceri 6grenmek/gelistirmek, atkadas edinmek) dayalt olarak hazitlanan
"Spora Katilim Nedenleri Formu" kullanilmistir. Spora katilim nedenleri formunda her bir katlim
nedeninin diger katilim nedenleriyle 6nem agisindan ikiserli olarak karsilastirilmasint saglayan 28
soru yer almaktadir. Olgekleme, Thurstone'un karstlastirmalt yargilar kanununun I11. Hal denklemi
kullanilarak tam veri matrisinde gerceklestirilmigtir. Arastirmadan elde edilen bulgulara gore spora
katilim agisindan en 6nemli neden basartyt deneyimlemek olarak gorilmustir. Bunu sirast ile
beceri 6grenmek/gelistirmek, fiziksel zindeligi artirmak, yarismak/rekabet etmek, sayginlik
kazanmak, hareketli/akdf olmak, eglenmek ve arkadas edinmek takip etmistir.

Anahtar Kelimeler: Spora katilumn, karsilastirmal yargilar kanunu, psikofigikte dlgekleme

Abstract: The aim of the study was to scale with Thurstone's the paired compatison of the basic
reasons directing individuals who do sports to participate in sports. The study group consisted of
a total of 205 athletes (Xge = 20.47%3.47), 143 male and 62 female, who play sports in various
branches. Personal information and form of reasons for participation in sports were used for data
collection tool. The form of reasons for patticipation in sports designed by reseachers based on
eight basic reasons (to gain respect, to experience success, improve fitness, to enjoy, to compete,
be active, to learn/improve skill, make friends) in the literature. In this form, there are twenty-
eight questions that enable each reason for participation to be compared in paired with other
reasons for participation in terms of importance. The data was scaled by the third case equation
on of Thurstone's law of comparative judgment. The results of the study indicated that the most
significant sport participation reason was to experience success. This is followed by dectrease of
to learn/improve skill, to improve fitness, to compete, to gain respect, be active, to enjoy and
make friends.

Keywords: Sport participation, the law of comparative judgment, scaling in psychophysics
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GIRIS

Bireyler farklt nedenlerden dolay1 spora katilmaktadir. Bu nedenler bireyin spora baglamasinda ve
spora katilim stirecinde 6nemli rol oynar. 1980'li yillardan itibaren bireyleri spora katilmaya
yonlendiren nedenleri arastirmak o6nem kazanmustir. Gill ve arkadaslart  (1983), beceri
gelistirmek/6grenmek, bir gruba aidiyet olusturmak, eglenmek, basari elde etmek, sayginlik
kazanmak, fiziksel zindeligi artirmak, enerji harcamak ve arkadas edinmek gibi nedenler
tanimlamistir. Benzer sekilde, Gould ve arkadaslari (1985) eglence, fiziksel uygunluk, beceri, rekabet
gibi kavramlari ortaya koymustur. Bu nedenlerin 6nemlilik diizeyi hem bireysel hem de yapilan
faaliyetin amacina bagl olarak farklihk gosterebilir (Yiksel & Bayar, 2015). Bu nedenlere yonelik
anlayist gelistirmek spora katilim: ve devamliligi saglamada ve sporcularin performansint
yukseltmede 6nemli olabilmektedir. Bahsedilen nedenler igsel veya dissal motivasyon kaynaklari
olarak ortaya ctkmaktadir. Ornegin bireyin kendi becerisini gelistirme ve yeni beceriler grenme
istegi, yapilan aktiviteden keyif almak ve aktivite esnasinda eglenmek, fiziksel zindeligi artirmak gibi
nedenler i¢sel uyarict olarak ortaya ¢tkan motive edici unsurlardir. Spora katilmaya igsel olarak
yuksek diizeyde gudilenen bireyler yaptiklari aktiviteleri daha uzun siire devam ettirmektedir
(Pelletier vd., 1995). I¢sel olarak motivasyonun saglanmasi yalnizca devamlilik icin degil, aynt
zamanda performanslart icin de 6nemli bir faktordur. Arastirmacilar, bireyin sporu kendi i¢sel zevk
ve tatmini icin yapmasint ifade eden igsel motivasyonun, sporcularin performans diizeylerini
artirdigina iliskin bulgulari raporlamiglardir (Arribas-Galarraga vd., 2017; Claver vd., 2017;
MacNamara vd., 2010). Ozkurt (2023) da eglenmek ve keyif almak gibi duygu durumlarinin
sporcularin yaptiklari spora devam etmelerini saglamakla birlikte performanslari icin de 6nemli
olabilecegini vurgulamistir. I¢sel unsurlart anlamak kadar dissal unsurlart dair anlays gelistirmek de
onemlidir. Bireyler aynt zamanda sosyallesmek icin de spora katilabilitler. Sporun sundugu arkadas
edinme firsati spora katilimin devam etmesini ve performansin artmasini tesvik edici bir sosyal agin

olusmasina yol agabilir (Adebayo, 2022; Moecijes vd., 2019).

Spora katilim nedenlerini anlamaya yonelik yapilan arastirmalara bakiddiginda bu arastirmalarin
cogunlugu ilgilenilen katilim &zelligi agisindan bireyleri siniflandirmaya yéneliktir (Orn. Cakaloglu
vd., 2019; Sari, 2015; Toros & Duvan, 2011; Oyar vd., 2001). Hgilenilen Ozelliklerin birbiriyle
karsilastirilmasina ve Ozellikleri/uyaricilart siralamaya yonelik arastirmaya rastlanmamustir. Bu ise
bireylerin diizeyi hakkinda yorum yapma firsatt verirken uyaricilarin dizeyi hakkinda yorum
yapmayi stnirlandirmaktadir. Bu sinirhlik psikofizikle birlikte ortaya ¢tkan yargict kararlarina dayali

Olcekleme teknikleri ile astlabilmektedir (Kan, 2008).
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Psikofizikle birlikte ortaya ¢ikan bu teknikler gbzlemcilerin her bir uyaricinin uyaricilik derecesini
belli bir yéntemle belirlemelerine dayalidir. Bu teknikler kendi icinde doérde ayrilmaktadir. Bunlar:
a) Ikili karsilastirmalara dayali élgekleme, b) siniflama yargilarina dayali 6lgekleme, c) mutlak
yargilara dayali 6lgekleme ve d) siralama yargilarina dayali 6l¢ekleme teknikleridir (Turgut & Baykul,
1992). Bu tekniklerden hangisinin kullanilacagina uyarici sayist ve arastirmanin tasarimina gore karar
verilebilmektedir. Aragtirmalara bakildiginda uyarict sayist 6 ile 10 araliginda oldugunda ikili
karsilagtirmalara dayali 6lcekleme tekniginden faydalanildigr goriilmektedir (Orn. Giiler vd., 2018;
Esen vd., 2017; Polat & Goksel, 2014). Bu arastirmada spora katilmaya yonlendiren temel nedenler
bu aralikta oldugu icin ikili karsilastirmalara dayali 6lgekleme teknigi kullandmistir. Bu 6lgekleme
teknigi, spora katilmaya yonlendiren temel nedenlerin sporcular tarafindan ikiserli olarak
karsilastirilmasi ve sunulan her ikiliden hangisinin diger nedene gbre sporcu goéziinde daha 6nemli
oldugunun belirlenmesi firsatin1 saglamistir. Spora katilim nedenlerinin  6nemlilik agisindan
karsilastirilmasi ve siralanmasi bu nedenlerin dizeyi hakkinda yorum yapabilmek acisindan

onemlidir.

Bu arastirmanin amaci; spor yapan bireyleri spora yonlendiren temel nedenlerin belitlenmesi ve
olgeklenmesidir. Bu kapsamda literatiire dayali olarak bireyleri spora katilmaya yonlendiren temel
nedenlerin belitflenmesi ve bu nedenlerin sporcularin gérislerine dayali olarak 6nem dizeyinin
belirlenmesi amaglanmaktadir. Bu amaglar dogrultusunda su sorunun yanit aranmustir: Sporcularin

goruslerine gore bireyleri spora yonlendiren temel nedenler ne diizeyde 6neme sahiptir?
YONTEM

Arastirma Modeli

Bu arastirma ile bireyleri spora katilmaya yonlendiren temel nedenleri ikili karsilastirma yaparak
Olgeklendirmek amaglanmustir. Arastirma grubuna herhangi bir miidahalede bulunmadan var olan
durum oldugu gibi kesitsel olarak betimlenmeye c¢alisilmistir. Bu dogrultuda arastirma, temel
arastirma tirinde nicel bir yaklasim ile betimleyici nitelikte ve zaman boyutunda kesitsel olarak

yuratilmustir.
Arastirma Grubu

Arastirma grubu belitlenirken 6lciit 6rnekleme yontemi kullanidmistir. Bireyleri spora katilmaya
yonlendiren temel nedenlerin lisansh olarak spor yapan bireylerde 6l¢eklemek amaciyla, 6lciit

olarak, lisansh olarak spor yapma kriteri belirlenmistir. Bu kapsamda basketbol, futbol, voleybol,
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hentbol ve futsal branslarinda aktif olarak spor yapan 143 erkek (%69.76) ve 62 kadin (%30.24)
olmak tizere 205 sporcuya (X, = 20.4713.47) ulagilmustir.

Veri Toplama Araglar1

Bireylerin cinsiyet, yas, spor bransi gibi bilgilerini iceren bilgi formu hazirlanmistir. Arastirmact
tarafindan spora katilimi belirleyen unsurlari temsil eden genis kapsamli ¢alismalar taranmistir (Gill
vd., 1983; Gould vd. 1983; Scanlan vd., 1989). Arastirma grubu g6z 6niinde bulundurularak, en stk
rastlanan ve motivasyonel anlamda 6ne ¢ikan unsurlardan olusan sekiz neden belitlenmis, bu
nedenlerin cesitliligi ve gegerliligi literatir taramastyla desteklenmistir. Bu sekiz temel nedenin,
Ozellikle spora yonelik genel motivasyonlart kapsadigt ve 6rneklem grubundaki bireylerin katilma
nedenlerini temsil edebilecegi 6ngorilmustir. Bu 6ngoriyi desteklemek igin spor psikolojisi
alaninda arastirmalar yirtiten dort alan uzmanindan goriis alinarak spora katilmaya yonlendiren
temel nedenler oldugu teyit edilmistic. Bu nedenler, (a) sayginlik kazanmak, (b) basariyt
deneyimlemek, (c) fiziksel zindeligi artirmak, (d) eglenmek, (e) yarismak/rekabet etmek, (f)
hareketli/aktif olmak, (g) becerti gelistirmek/6grenmek, (h) arkadas edinmek olarak ele alinmigtir.
Olusturulan formda, Thurstone’un ikili karsilastirma ile dlgekleme teknigine uygun olarak, her bir
katihm nedeninin diger katilim nedenleriyle 6nem agisindan ikiserli olarak karsilastirilmasint

saglayan 28 soru yer almaktadir.
Verilerin Toplanmasi

Arastirma kapsaminda veri toplamak icin hazirlanan form ¢evrimici ortamda uygulanacak formata
getirildikten sonra ilgili branslarda spor yapan bireylerin antrenétleri ile iletisim kurularak destekleri
talep edilmistir. Antrendrler anket formunun icerigi hakkinda bilgilendirilmis ve formun
uygulanmast saglanmustir. Veri toplama aractnin baginda yer alan bilgilendirilmis onam formu ile
katiimcilar arastirma hakkinda bilgilendirilmis ve gontlluluk esasina dayali olarak katiimlart
saglanmustir. Katilimecilarin sorulan sorulara i¢ten ve samimi bir sekilde yanit vermelerini saglamak
icin kimlik bilgilerini iceren herhangi bir bilgi istenmemistir. Arastirmaya katilmaya géntlli olmayan
bireyler ve arastirmaya katildiktan sonra formu ciddi oranda bos birakan yaklasik on birey ¢alismaya
dahil edilmemistir. Veriler yaklasik olarak ti¢ ay igerisinde toplanmis olup 6lgekleme tekniginin
uygulanmast icin yeterli birey sayisina ulasildiktan sonra veriler ¢6ztimlenerek analize hazir hale

getirilmistir.
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Verilerin Analizi

Veriler ¢6ztimlendikten Thurstone'un (1927) karsilastirmali yargt kanununa dayanan ve uyaricilarin,
cevaplayicilara ikiserli olarak verilebilecegi her durumda kullaniabilen ikili karsilastirmalar yoluyla
Olgcekleme yontemi, I11. Hal denklemi kullanilarak uygulanmustir. Torgerson’un (1958) uygulama
adimlarint sundugu denkleme gore katihim nedenlerinin Slcek degerleri su sekilde hesaplanmustir:
Bu 6lgekleme teknigi ile katiimcilarin hangi nedenin daha 6nemli olduguna dair yaptiklar ikili
karsilastirmalara ait frekans degetleri belirlenerek frekans matrisi (F) olusturulmustur. Daha sonra
F matrisinin her bir hiicresinde yer alan degerler, toplam katilimei sayisina (205) bolinerek oranlar
matrisi (P) olusturulmustur. P matrisinin hiicre degerlerine karsilik gelen standart degerler (2)
hesaplanarak birim normal sapmalar matrisi (Z) olusturulmustur. Daha sonra Z matrisinin siitun
toplamlart (3.7;) hesaplanmistir. Z birim normal sapmalar kareler toplamiyla (>.7Z;%) uyarict sayist
carpilmistir (K*>Z,). Stitun toplamlarinin kareleri (37;)* alinmistir. Stitun elemanlarinin standart
sapmast (KV)) hesaplanmis ve >;1/KV; degeri elde edilmistir. K.C = 2*K/3(1/KV)) formulu ile K.C
sabiti elde edilmistir. o; = (IK.C / KV)) — 1) formulu ile ayirt etme yargilarinin standart sapmalart
hesaplanmustir. Standart sapmalarin karesi alinarak varyans (o;°) hesaplanmistir. Varyans degetleri
ikiser ikiser toplanarak varyans toplamlart matrisi elde edilmistir. Varyans toplamlarinin karekoka
matrisi ile birim normal sapmalar matrisinin (Z) esas kosegeni tizerindeki tim degerler carpilarak S
matrisi elde edilmistir. S matrisinin stitun toplamlarinin (2., alinmis ve stitun toplamlatt uyatict
sayisina bolinerek ham Olcek degerleri(S)) elde edilmistir. Baslangic eksenini sifir noktasina
kaydirmak icin tiim degerlere en kiigiik degerin mutlak degerinin eklenmis ve sifira Gtelenmis Slcek
degerleri (S) elde edilmistir. Elde edilen 6lgek degerleri (S.) dogru tzerine yerlestirilmis ve en
onemsiz katilm nedeninden en 6nemli katilim nedenine dogru olacak sekilde siralanmustir.
Yukarida belirtilen asamalarin timii R 4.2.3 (R Core Team, 2023) istatistiksel hesaplama ve yazilim

dili kullanilarak gerceklestirilmis ve veriler analiz edilmistir.
Etik Beyan

Arastirma, Sivas Cumhuriyet Universitesi Egitim Bilimleri Arastirma Onerisi Etik Degerlendirme
Kurulu'nun 26.05.2023 tarihli ve E-50704946-100-298673 sayili karati ile bilimsel arastirma etigi

ilkeleri acisindan uygun oldugu kararina dayali olarak yurttulmistir.

BULGULAR
Tablo 1’de iki uyaricinin (katthim nedeninin) karsidastirilmasiyla (§; > S) elde edilen fj frekans

degerlerini gosteren F matrisine yer verilmistir.
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Tablo 1. Frekans Matrisi (F)

Uyarici Sayginlik Basari Zindelik Eglence Rekabet Aktiflik Beceri Arkadag
Sayginlik - 154 119 86 112 96 99 58
Basan 51 - 80 99 106 80 96 45
Zindelik 86 125 - 32 80 32 112 45
Eglence 119 106 173 - 125 138 170 48
Rekabet 93 99 125 80 - 38 112 70
Aktiflik 109 125 173 67 167 - 135 35
Beceri 106 109 93 35 93 70 - 26
Arkadas 147 160 160 157 135 170 179 -

Tablo 1’de yer alan F matrisinde bulunan her bir hiicre bir katilim nedeninin, diger katihm nedenine
tercih edilme sikligini gostermektedir. Ornegin birinci siitunun ikinci satirinda yer alan 51 frekans
degeri, sayginlik uyaricisinin basart uyaricisina tercih edilme sikligidir. Tkinci stitunun birinci
satirinda yer alan 154 frekans degeri, bagart uyaricisinin sayginlik uyaricisina tercih edilme sikligidir.
F matrisinin her bir hticresinde yer alan degerler arastirmaya katilan toplam kisi sayisina (n = 205)

bélunerek P matrisi olusturulmustur. Tablo 2’de olusturulan P matrisine yer verilmistir.

Tablo 2. Oranlar Matrisi (P)

Uyarici Sayginlilk Basar1 Zindelik Eglence Rekabet Aktiflik Beceri Arkadag

Sayginlik 0.500 0.751 0.580 0.420 0.546 0.468 0.483 0.283
Bagan 0.249 0.500 0.390 0.483 0.517 0.390 0.468 0.220
Zindelik 0.420 0.610 0.500 0.156 0.390 0.156 0.546 0.220
Eglence 0.580 0.517 0.844 0.500 0.610 0.673 0.829 0.234
Rekabet 0.454 0.483 0.610 0.390 0.500 0.185 0.546 0.341
Aktiflik 0.532 0.610 0.844 0.327 0.815 0.500 0.659 0.171
Beceri 0.517 0.532 0.454 0.171 0.454 0.341 0.500 0.127
Arkadag 0.717 0.780 0.780 0.766 0.659 0.829 0.873 0.500

Tablo 2‘de yer alan P matrisinin birinci satirin ikinci sttununda yer alan .249 degeri, frekans
matrisinin birinci satirinin ikinci stitununda yer alan 51'in arastirmadaki toplam kisi sayist olan 205'e
béliinmesiyle elde edilmistir. Tkinci stitunun birinci satirinda yer alan .751 hiicre degeri ise frekans
matrisinin ikinci stitununun birinei satirinda yer alan 154'tn arastirmadaki toplam kisi sayist olan
205'e bolunmesiyle elde edilmistir. Bu hiicre degetleri esas kosegen tzerinde birbirinin simetrigi
oldugundan 0.249 ile 0.751'in toplamt 1'e esittir. Esas kosegen tizerinde birbirinin simetrigi olan

tim degerlerin toplaminin 1’e esit oldugu gérulmistir. Tablo 3’te Z matrisine yer verilmistir.
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Tablo 3. Birim Normal Sapmalar Matrisi (Z)

Uyarici Sayginlik Bagari  Zindelik Eglence Rekabet Aktiflik Beceri Arkadas

Sayginlik 0 0.678 0.203 -0.203 0.116 -0.08 -0.043 -0.574
Bagan -0.678 0 -0.279 -0.043 0.043 -0.279 -0.08 -0.774
Zindelik -0.203 0.279 0 -1.011 -0.279 -1.011 0.116 -0.774
Eglence 0.203 0.043 1.011 0 0.279 0.449 0.951 -0.725
Rekabet -0.116 -0.043 0.279 -0.279 0 -0.895 0.116 -0.408
Aktiflik 0.08 0.279 1.011 -0.449 0.895 0 0.408 -0.951
Beceri 0.043 0.08 -0.116 -0.951 -0.116 -0.408 0 -1.142
Arkadag 0.574 0.774 0.774 0.725 0.408 0.951 1.142 0

Tablo 3’te P matrisinde yer alan degerlere dayalt olarak Z hesaplanmistir. Z matrisi, P matrisinin
standart normal kiimilatif dagiliminin tersi alinarak elde edilmistir. Bu dagilim tirtinde ortalama 0
ve standart sapma 1’e esittir. Hucre degerleri esas kosegen tizerinde birbirinin simetrigi olan
degetlerin toplami 0'a esittir. Ornegin, birinci siitunun ikinci satirinda yer alan -0.678 degeri ile ikinci
sttunun birinci satirinda yer alan 0.678 degeri birbirinin simetrigidir ve toplami sifira esittir. Z
matrisinde esas késegen tizerinde birbirinin simetrigi olan tiim degerlerin toplaminin 0’a esit oldugu
gorilmistir. Z matrisine dayalt olarak ayirt etme varyanslart hesaplanmistir ve asamalar Tablo 4’te

verilmistir.

Tablo 4. Ayirt Etme Varyanslar

Sayginlilk  Basari  Zindelik Eglence Rekabet Aktiflik Beceri Arkadas

SZ, -0.097 2090 2883 2211 1346 -1273 2610  -5.348
YZ2 0.893 1225 2854 2.775 1152 3180 2410 4428
Ky Zp2 7.146 9796 22829 22197 9215 25439 19282 35426
CZ)? 0.009 4368 8312 4.889 1.812 1621 6812  28.601
KV, 2.671 2330 3810 4160 2721 4830 3531 2.612
1/KV; 0.374 0429 0262 0240 0368 0205 0283 0.383
Y1/KV; 2545

K.C 6.288 K.C = 2¥K /¥ (1/KVj)
aj* 1.354 1699  0.650 0511 1311 0288  0.781 1.407
o 183262  2.88620 0.42290  0.26154 1.71854  0.08319 0.60948  1.97934

%6, =(KC/KV)-1

Tablo 4’e gére ayirt etme varyanslarinin (o) hesaplanmast icin Z matrisinin siitun toplamlart (3 Z;)
alinmistir, daha sonra siitunlarin karelerinin toplami (3} Z) hesaplanmistir ve elde edilen degerler
uyarict sayist olan 8 ile carpilarak K*Y'7Z; degerleri elde edilmistir. Siitun toplamlarinin kareleri
(>'7Z;)” hesaplanmistir. Siitun karelerinin toplamindan siitun toplaminin kareleri ¢ikartilarak KV;
degerleri hesaplanmistir ve bu degerin 1'e orant alinarak 1/K*V; degetleri hesaplanmistir ve toplami
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(O.1/KV)) alinmugtir. K.C sabitinin elde edilmesi igin K.C formiiline gore islem yapilarak K.C degeri
elde edilmistir (6.288). K.C degeri, KV degetlerine bolinmiis ve bu deger 1'den cikarilarak o;
degerleri elde edilmistir. Bu degetlerin katesi alinarak ayirt etme vatyanslari (o) hesaplanmistir.

Tablo 5’te varyans toplamlart matrisine yer verilmistir.

Tablo 5. Varyans Toplamlart Matrisi

1.833 2.886 0.423 0.262 1.719 0.083 0.609 1.979
A B C D E F G H

3.665 4.719 2.256 2.094 3.551 1.916 2.442 3.812

o}

1.833

2.886 4.719 5.772 3.309 3.148 4.605 2.969 3.496 4.866

0.423 2.256 3.309 0.846 0.684 2141 0.506 1.032 2.402

0.262 2.094 3.148 0.684 0.523 1.980 0.345 0.871 2.241

0.083 1.916 2.969 0.506 0.345 1.802 0.166 0.693 2.063

0.609

A
B
C
D
1.719 E 3.551 4.605 2141 1.980 3.437 1.802 2.328 3.698
F
G 2.442 3.496 1.032 0.871 2.328 0.693 1.219 2.589
H

1.979 3.812 4.866 2.402 2.241 3.698 2.063 2.589 3.959

Tablo 5’te varyans degerlerinin (o;’) satir ve siitun toplamlart alinarak varyans toplamlart matrisi
olusturulmustur. Ornegin birinci siitunun birinci satirinda yer alan varyanst hesaplamak icin A'nin
varyanst ve A'nin varyanst toplanarak 3.665 varyans toplami elde edilmistir. Tablo 6’da varyans

toplamlarinin karekokii matrisine yer verilmistir.

Tablo 6. Varyans Toplamlarinin Karekokti Matrisi

Uyarici Sayginilk Bagari Zindelik Eglence Rekabet Aktiflik Beceri Arkadag
Sayginhk 1.914 2172 1.502 1.447 1.884 1.384 1.563 1.952
Basan 2.172 2.403 1.819 1.774 2.146 1.723 1.87 2.206
Zindelik 1.502 1.819 0.92 0.827 1.463 0.711 1.016 1.55
Eglence 1.447 1.774 0.827 0.723 1.407 0.587 0.933 1.497
Rekabet 1.884 2.146 1.463 1.407 1.854 1.342 1.526 1.923
Aktiflik 1.384 1.723 0.711 0.587 1.342 0.408 0.832 1.436
Beceri 1.563 1.87 1.016 0.933 1.526 0.832 1.104 1.609
Arkadas 1.952 2.206 1.55 1.497 1.923 1.436 1.609 1.990

Tablo 6’da varyans toplamlarinin karekoki alinarak varyans toplamlarinin karekékit matrisi

olusturulmustur. Tablo 7’de S matrisine yer verilmistir.
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Tablo 7. S Matrisi (Z matrisi * Varyans Toplamlarinin Karekoki Matrisi)

Uyaric1 Sayginlilk Bagari  Zindelik Eglence Rekabet Aktiflik Beceri Arkadag
Sayginhk 0.000 1.473 0.305 -0.294 0.219 -0.111 -0.067 -1.120
Bagan -1.473 0.000 -0.508 -0.076 0.092 -0.481 -0.150 -1.707
Zindelik -0.305 0.508 0.000 -0.836 -0.408 -0.719 0.118 -1.200
Eglence 0.294 0.076 0.836 0.000 0.393 0.264 0.887 -1.085
Rekabet -0.219 -0.092 0.408 -0.393 0.000 -1.201 0.177 -0.785
Aktiflik 0.111 0.481 0.719 -0.264 1.201 0.000 0.339 -1.366
Beceri 0.067 0.150 -0.118 -0.887 -0.177 -0.339 0.000 -1.837
Arkadas 1.120 1.707 1.200 1.085 0.785 1.366 1.837 0.000
Toplam -0.405 4.303 2.842 -1.665 2.105 -1.221 3.141 -9.100

Tablo 7’de varyans toplamlarinin karekékii matrisi ile (Tablo 6) Z matrisinde (Tablo 3) yer alan her
bir hiicre ¢arpilarak S matrisi elde edilmistir. Tablo 8’de S matrisine dayali olarak hesaplanan Slcek

degerlerine yer verilmistir.

Tablo 8. Olcek Degetleri

Sayginlik  Bagar1  Zindelik  Eglence  Rekabet  Aktiflik Beceri  Arkadas

A B C D E F G H
5 -0.050 0.538 0.355 -0.208 0.263 -0.153 0.393 -1.138
Sc 1.087 1.675 1.493 0.930 1.401 0.985 1.530 0.000

Tablo 8’de S matrisinden alinan siitun toplam puanlart uyarict sayisina bolinerek ham 6lgek
degetleri (§)) elde edilmistir. Bu degetlerin baslangic noktasint sifira Stelemek i¢in en ki¢tik degerin
(-1.138) mutlak degeri tim degerlere eklenerek sifira 6telenmis Slcek degerleri elde edilmistir. Sekil
1’de spora katilma nedenlerinin sifira 6telenmis Oleek degerleri metrik tGzerinde 6nem duzeyine

gore verilmistir.

3. Hal Denklemi

H D F A E cC G B

0 0.530.98 1.09 1.4 1.4%0.53 168

Sekil 1. Metrik Uzerinde Olgek Degerleri
Sekil 1'de sayt dogrusu tizerinde siralanan spora katilim nedenleri en 6nemsizden en 6nemli gériilen
katilim nedeni olarak siralanacak sekilde 6lgeklenmis ve siralanmistir. Sporcularin en 6nemli katilim
nedeninin bagartyt deneyimlemek oldugu gorilmistir. En 6nemsiz gorilen katilim nedeninin
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sekizinci sirada yer alan arkadas edinmek oldugu gorilmistiir. Beceri 6grenmek/gelistirmek ve
fiziksel zindeligi artirmak nedenleri nispeten bir arada kiimelenmis ve sirastyla 2. ve 3. sirada yer
almistir. Yarigsmak/rekabet etmek nedeni ise en 6nemli neden siralamasinda 4. sirada yer almistir.
Sayginlik kazanmak 5. sirada yer almistir, hareketli/aktif olmak ve eglenmek nedenleri nispeten bir
arada kiimelenmistir ve strastyla 6. ve 7. siralarda yer almistir. Tablo 9'da siralanmis 6lcek degetlerine

yer verilmistir.

Tablo 9. Ol¢ek Degerlerinin Siralanmast

Kod Uyarict Sc
H Arkadas edinmek 0.000
D Eglenmek 0.930
F Hareketli/aktif olmak 0.985
A Sayginlik kazanmak 1.087
E Yarigmalk/rekabet etmek 1.401
C Fiziksel zindeligi artirmak 1.493
G Beceri 6grenmek/gelistirmek 1.530
B Basartyr deneyimlemek 1.675

TARTISMA

Bu arastirma, ¢esitli takim sporu branslarinda (basketbol, futbol, voleybol, hentbol ve futsal) spor
yapan bireyleri bu spotlart yapmaya yonlendiren temel nedenlerin Thurstone'un karsilagtirmali
yargilar kanununun tgtincti hal denklemine gére 6nem acisindan karsilastirilmast ve 6lgeklenmesi
amactyla yurttulmustir. Sifira 6telenmis 6lgek degerlerine (Sc) gore bireylere sunulan uyaricilardan
"basartyt deneyimlemek" spora katilim agisindan en 6nemli neden olarak goriilmustir (S = 1.675).
Bu nedeni takiben becetiyi 6grenmek/gelistirmek (Sc = 1.530), fiziksel zindeligi artirmak (S = 1493)
ve yarismak/rekabet etmek (Sc = 1.401) nedenleri nispeten bir arada kiimelenerek ikinci sirada yer
almistir. Sayginlk kazanmak (Sc = 1.087), hareketli/aktif olmak (Sc = 0.985) ve eglenmek (S. =
0.930) nispeten bir arada kiimelenerek tgtncu sirada yer almistir. Bu nedenler arasinda spora
katiimda 6nem acisindan en disik 6lcek degerinin arkadas edinmek (S. = 0.000) nedenine ait
oldugu gorilmustir. Yerli ve yabanct alanyazin incelendiginde sporcularin spora katilim nedenlerini

bu teknik ya da diger 6nct tekniklerle inceleyen herhangi bir calismaya rastlanmamistir.

Spora katilim nedeni olarak bireylere sunulan bu nedenler, gesitli arastirmalarda spora katiim
motivasyonu kaynagi olarak ele alinmistir. Mevcut arastirmada kullanilan ikili karsilastirma teknigi
ile sporculara sunulan nedenler (uyaricilar) Slgeklenirken bircok arastirmada sporcularin genel

egilimini belitflemek icin puan ortalamalart alinarak bireyler 6lceklenmistir. Bu yoniyle literatiirde

Beden Egitimi ve Spor Arastirmalart Dergisi
Cilt 17 - Say1 1 - Mart

025  Journal of Physical Education and Sports Studies

2
2025  Volume 17 * Issue 1 * March



37 | Alun Spor Yapan Bireyleri Spora Yonlendiren Temel Nedenlerin Thurstone'un

1&ili Kargilagtirmalara Dayals Olgekleme Yintemi ile Olyeklenmesi
yer alan ¢alismalardan farkli olsa da arastirmalarin yuratildigl sporcu gruplarindaki bireylerin genel
egilimleri ile literattrt birlikte ele almak mimkuindur. Arastirmalar, spora katilim motivasyonlarinda
beceri gelisiminin sporcular i¢in en 6nemli faktor oldugunu géstermektedir (Kaman vd., 2017;
Salguero vd., 2004; Aluntas vd., 2010). Takim tyeligi/ruhu, eglence ve aktif olma gibi guduler yas
iletledik¢e 6nemini kaybederken, yarismak/rekabet etmek daha 6nemli hale gelmistir (Yalcin vd.,
2017). Ortaokul ve lise 6grencilerinde en 6nemli gidii beceri gelisimiyken, en 6nemsiz gudu
ortaokulda eglence, lisede ise arkadaslik olarak saptanmustir (Yiiksel & Bayar, 2015). Kadin ve erkek
sporcu 6gtrencilerin motivasyonlart benzer olsa da kizlar icin yarisma, erkekler icin ise basari/statii

daha belirleyici giidilerdir (Aycan & Yildiz, 2016).

Mevcut arastirmada 6nem agisindan en yiksek 6lgek degerine sahip olan basariyr deneyimlemek
nedeni sporda motivasyon arastirmalarinda siklikla ele alinmaktadir (Orn. Nicholls, 1984; Duda,
1995; Hodge vd., 2008). Basart motivasyonunun kaynagi hem bireysel hem de i¢inde bulunulan
ortam agisindan farklilik gosterebilir (Orn. Aydin, 2019; Sari, 2015; Toros & Duvan, 2011).
Literatiirdeki diger arastirmalar da benzer sekilde beceri gelisiminin spora katilimda belirleyici bir
faktor oldugunu vurgulamakta (Kaman vd., 2017; Salguero vd., 2004; Yuksel & Bayar, 2015),
bireylerin spora baslangicta dissal, devaminda ise i¢sel giidilerle motive olduklarint géstermektedir
(Kaman vd., 2017). Eglenme ve sosyallesmenin bir gostergesi olan arkadas edinme temel
nedenlerinin daha 6nemsiz gérulmesi, kazanma odaklt rekabetgi spor anlayisinin bir sonucu olmast
muhtemeldir. Rekreatif amagl spor yapan bir 6rneklemde eglenmek ve arkadas edinmek gibi

nedenler daha 6nemli gorilebilir.

SONUC

Bu arastirma, spora katilim nedenlerini 6lgeklemeyi hedefleyen tasarimi ve kullanilan Thurstone’un
karsilastirmalt yargilar kanununa dayali analiz teknigi ile katilm nedenlerini 6nem agisindan
karsilastirma ve siralama avantajt saglamistir. Ancak bu teknik, yalnizca uyaricilarin 6lgeklenmesine
olanak tamidigi icin bireylerin motivasyonel konumlari hakkinda bilgi saglamada siurliliklar
tasimaktadir. Arastirma grubunun belirlendigi popilasyonda hangi 6zelliklerin bireysel diizeyde
incelenmesi gerektigi konusunda fikir verebilmekte ve bu yoniyle 6ncti bir teknik olarak
degetlendirilebilmektedir. Bununla bitlikte, basari, rekabet/yarismak, fiziksel zindelik ve beceri gibi
kavramlarin bireysel diizeyde daha ayrintili incelenmesinin, sporcularin davranslarini ve gidutlerini
anlamada daha degerli bilgiler sunacagr disuntlmektedir. Bu tiir ¢alismalarda kullanilacak 6lgme

araglarinin gecerlik ve glvenirlik 6zelliklerinin yeterli olmast biyik 6nem tagimakta olup, bu
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nitelikleri tasimayan Olgeklerin kullanimi, elde edilen bulgularin giivenilirligini tartismali hale

getirebilmektedir (Oyar vd., 2001).

Arastirmanin bir diger sinirliligy, yalnizca lisanslt sporcu 6rneklemi tizerinde yiriitilmiis olmasidir.
Rekreatif amaglt spor yapan bireyleri ya da daha homojen spor branslarini kapsayan 6rneklem
gruplarinda, spora katilm nedenlerinin 6lgek degerleri ve 6nem siralamalarinda farkliliklar
gozlenebilir. Bu baglamda, ¢alismanin rekreatif sporcular ya da spesifik branslara 6zgl gruplar
tzerinde tekrarlanmasi 6nerilmektedir. Boylece, elde edilen bulgularin genellenebilirligi artirilabilir
ve spora katillm motivasyonlarinin farkli baglamlardaki dinamikleri daha ayrintli sekilde

incelenebilit.
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INTRODUCTION

The first childhood period, which includes the pre-school years, is a period in which the child is
actively oriented towards their environment, tries to explore the external world full of stimuli, and
acquires the most basic skills of human life. Researchers call the preschool years the most important
period in which the child naturally has a high tendency to satisfy her curiosity, research, examine
and discover, and has a high learning potential. Children use their senses effectively to realize these

tendencies (Kubesh et al., 2009; Gallahue et al., 2014; Ercan, 2011).

The interpretation of the data we collect from the environment with our senses in the human brain
is called perception. In another definition, perception is the ability to capture, process and actively

give meaning to the information received by our senses. Our sense organs are the cognitive process

Contact: Oya Erkut
Gaéksu Mah. Cuma Yolu Cad. No:1 Marmara Universitesi Anadoluhisari Yerleskesi Spor Bilimleri Fakiiltesi PK. 34815 - Beykoz / Istanbul

oyatilgan@gmail.com


https://doi.org/10.55929/besad.1549238
mailto://(null)oyatilgan@gmail.com

42 | Erkut & Sunar Evalnation of the Effect of Trampoline and Movement Education Programs on
the Development of Attention and Visunal Perception in Preschool Children

that enables us to understand our environment with the stimuli that reach us. This important
cognitive ability is crucial for our daily lives and it is thanks to it that we are able to understand our
environment. All information and experiences perceived through the sense organs contribute to
the development of the child's mental functions. Visual, auditory and tactile perceptions are said
to help the child perceive the environment (Senemoglu, 2007). Learning does not develop in an
environment devoid of visual stimuli. Visual perception is also defined as the ability to recognize,
distinguish and interpret visual stimuli in relation to previous experiences (Akdemir, 2000; Frostig,
1966). Visual perception processes are the process of perceiving and processing visual information
coming from sensory and mental processes. Visual perception skills develop rapidly in early
childhood and approach the adult level around the age of eleven to twelve. In children, the
petception of figure-ground discrimination develops rapidly between the ages of three and five and
stabilizes between the ages of eight and ten, the perception of location in space completes its
development between the ages of seven and nine, the ability to fix shape develops rapidly between
the ages of six and seven and stabilizes between the ages of eight and nine, and the perception of
more complex spatial relationships in children continues to develop throughout childhood and
reaches the adult level at the age of ten (Sparto et al., 2000). Frostig examined visual perception by
dividing it into five sub-areas: eye- motor coordination, Figure-ground discrimination, figure
stability, perception of position in space and perception of spatial relations. The reason why Frostig
divided visual perception into these five areas is that deficiencies were found in these sub-areas in
clinical studies conducted with individuals with learning disabilities (Akdemir, 2006; Cagatay, 19806;

Gallahue et al., 2014; Kephard, 1978).

It is observed that children with visual perception problems also lag behind in learning. Visual
petception ability can be improved in children. It has been reported in studies that visual perception
disorders play an inhibiting role in learning, especially in reading instruction. In successful reading
learning, a child must have the visual perception skills necessary to distinguish letters and words
written on paper. A child with poor spatial and locational perception cannot correctly see the
relationship between objects and written symbols. Child is not skillful and confident in their
movements. They have difficulties in understanding words that indicate spatial and locational
relationships. Especially in their homework, it is noticeable that makes frequent mistakes because
they see letters, words, sentences, numbers and pictures in a distorted way. For example, the letter
b is perceived as d; the letter “p” is perceived as ¢; the word house is perceived as and; the number

6 is perceived as 9; 24 is perceived as 42. Therefore, they will have many difficulties in reading,

writing and calculating (Sagol, 1998; Erdogan ,2013; Ercan et al., 2011).
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Attention is one of the most important parts of cognitive functions in education and work life as
well as in many daily activities. Attention can be defined as being aware of the stimulus. Most of
the stimuli in the external world are captured by the sensory organs, but some are perceived
selectively. Attention is generally defined as the process of selectively focusing on something to the

exclusion of other things (Soysal et al., 2008).

The organism tends to focus on stimulus groups in different ways in each situation. The concept
of figure-ground perception is also mentioned in focusing. The phenomenon of attention is guided
by cognitive processes that have selective and eliminative functions (Aydin, 2001). In this

period, attention control is fully achieved. While the child is engaged in any task, they can react to
the audio-visual stimuli around him and engage in their work at the same time. Children can direct

their attention to different situations and maintain it for a long time (Yurdakul et al., 2012).

Educational activities and daily life skills require a combination of attention, vision, visual
perception and visual motor skills. It is very important to recognize the child's developing
perceptual abilities and to understand the impact of perception on learning movement skills and
correcting movement errors. Visual perception; (1) Visual acuity; being able to distinguish objects,
(2) figure-ground perception; figure-ground perception is the separation of an object from its
surroundings (3) Depth perception; depth perception, one of the most important aspects of visual
perception allows us to see in three dimensions (4) Visual-Motor Coordination; Visual-motor
coordination, the ability to track moving objects and make catch predictions, are developmentally

important visual qualities and influence movement performance.

All voluntary movements include an element of perception and motor development in childhood
is closely related to perceptual-motor functioning. Studies have shown that without movement,
there is no visual perceptual adaptation and that the nervous system is closely related to perception

in terms of muscle and motor aspects (Gallahue et al., 2014).

Movement is the result of sensory organs and cognitive processes working together with the
neuromuscular system. The nature of the perceptual process and its influence on movement and
cognition has been of interest to researchers and educators for many years. Perceptual motor
behavior in childhood has a special emphasis on vision. Children learn to read, write, do arithmetic
and other skills more easily with their skills in visual perception (Feldman, 2004). In visual
petception, emphasis is placed on visual discrimination, matching, classification, figure- ground

discrimination, spatial relationship between objects, visual memory and attention skills.
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These skills are also the skills that increase attention and visual perception, which enable motor
skills to be learned. For this reason, visual perception is important in teaching all skills.
Developmental movement education programs have the potential to improve perceptual-motor
functioning (Gallahue et al., 2014; Bringoux et al., 2000; Bhatia et al., 2015). In movement education
programming, movement education concepts (body, spatial and temporal awareness and
movement relationships) are used to develop basic movement skills. Body awareness is generally
used in connection with body image and body schema and is considered as (1) becoming aware of
body parts, (2) understanding how body parts work, and (3) reorganizing body parts for another
motor activity (Abels & Bridges, 2010; Graham et al., 2012). Spatial awareness is one of the main
components of perceptual motor development. Subjective positioning, objective positioning,
private space, general space are the components of spatial awareness. In directional awareness,
children can give dimension to objects in space. Temporal awareness, Harmony, frequency and
rhythm are components of temporal awareness. Temporal awareness is somehow related to
muscular systems and senses in coordinated interaction with each other (Abels & Bridges, 2010;
Graham et al., 2012). Movement relations describe and emphasize the types of connections
between and among "who" and "what" movement with body patts, object and individual, partner

and group.

Trampoline is an equipment used for gymnastics branch and provides ease in learning gymnastic
skills and develops all movement groups that develop strength, whole body balance and muscle
coordination (Atilgan, 2013). Trampoline activities enable children to develop timing, rhythm,
strength and coordination skills (Heitkamp, 2001). In the literature, there are researches on the use
of mini-trampoline and trampoline activities in sports training in order to increase leg strength,
vertical jump and balance development in children's sports (Aragao, 2011), and it is also said that
trampoline activities contribute to the development of senses space awarenes, body awareness, time
awareness) during the development of children's motor skills (Vuillerme et al., 2011; Giagazoglou

etal., 2013).

The relationship between perceptual-motor development and vision has a significant impact on
children's mental dimensions. Problems in the visual field cause difficulties in listening and
distraction; This is triggered by deficiencies in areas such as body perception, balance, coordination
and behavioral planning. Due to these deficiencies, children face negative effects on their regular,
academic success and reasoning ability in daily life, which causes their persistent, insecure and shy
behavior. In addition, these children are often exposed to negative social labels by their families,
species and other individuals, which causes them to feel worse due to the knowledge of their
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situation (Ercan et al., 2011). In this context, the evaluation of mental processes, the researches
conducted and to be conducted on visual perception development education, the tests developed
and the education and training programs gain importance (Ercan et al., 2011). It is thought that the
child's visual perception development and attention can be increased with a movement education
and trampoline education program prepared in accordance with the child's visual perception

development.

Based on these considerations, the aim of the study was to evaluate the effect of trampoline
education and movement education programs that support visual perception development on the

attention and visual perception development of kindergarten children.

METHOD

In this study, which was conducted to evaluate the effect of trampoline and movement education
programs that support the development of visual perception on the attention and visual perception
development of kindergarten children, the experimental model including repeated measurements

from the pretest, posttest and control group was used.

Population and Sample

The population of the study consisted of 49 students aged 5-6 years attending the kindergarten
classes of a primary school with a kindergarten in the district of Beykoz in Istanbul. Sample
selection power (power) analysis was performed; The type 1 error rate was calculated as «=0.05
and the test power was calculated as 1-3=0.85. Accordingly, it was determined that at least 15
people could be included in the research group. The students who participated in the study were
divided into 3 groups as 16 Trampoline Education Group (TEG), 20 Movement Education Group
(MEG) and 13 Control Group (CG). Children who had not previously received gymnastics,
trampoline and movement education and who did not exercise regularly participated in the study
voluntarily. Children who had no neurological diseases, vestibular visual disorders, lower extremity
injuries or orthopaedic problems. Students who did not attend training regularly and students who
did not attend classes due to long-term (10 days) injury or illness were excluded from the research
group. At the beginning of the study, parents were informed about the purpose of the study and
the study plan and a consent form was obtained. They gave their informed consent for the

experimental procedure as required by the Helsinki declaration (1964).
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Data Collection Tools

Frankfurter Attention Test developed by Raatz and Mohling (1971) and Frostig Visual Perception
Test (Frostig 1968) was used in this study.

Frankfurter Attention Test (FAT)

The reliability coefficient of the Frankfurter Attention Test for Five Year Old Children developed
by Raatz and Mohling (1971) is r= .85. Test-retest method was used in reliability studies (KKaymak,
2003). Frankfurter attention tests were administered by an expert with a certificate of application

competence.

Frostig Visual Perception Test (FVPT)

Frostig Visual Perception Test was developed by Frostig (1961) to evaluate children's visual
perception skills. The reliability study of the test for five-year-old children was conducted by
Sokmen (1994) and it was found that the overall and sub-dimensional continuity coefficients of the
test were significant at the 0.01 level. The Frostig Visual Perception Test (FVPT) consists of five
sub-dimensions: Eye-Motor Coordination, Figure-ground Discrimination, Figure Stability,
Perception of Position in Space and Perception of Spatial Relationships. Eye-Motor Coordination
(EMC) is defined as the ability to coordinate vision with body movements or parts of the body.
Figure-ground Discrimination (FGD) is defined as the ability to perceive the stimulus that is or
should be selected among many stimuli and to think, focus and pay attention on it. Figure Stability
(FS) involves the perception of an object in shape, posture, size, shading and position, and
differentiating it from similar shapes. Perception of Position in Space (PPS); a mental process is
required to recognize the positions of the parts of the shape relative to each other, and this process
requires attention. Perception of Spatial Relationships (PSR) is defined as perceiving the
relationships of two or more objects with themselves and with each other. There are standard
scoring criteria for each sub-domain of the Frostig Visual Perception Test. The raw scores of the
child in each sub-dimension are converted into standard scores. Standard scores are obtained from
the percentage tables developed for the Frostig Visual Perception Test (Frostig, 1961; S6kmen,
1994). Frostig visual perception tests were administered and evaluated by an expert with a

certificate of application competence for this age group of students.
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Applications

The Frostig Visual Perception and attention tests were explained to the students by an expert in
the presence of their teachers, and then the tests were administered in a quiet classroom with one
student each. The same tests were repeated after the end of the lessons. TEG and MEG students
participated in a trampoline and movement education program with expert trainers in addition to
their lessons at school for 2 days a week for 1 hour each for 8 weeks (Table 1). The control group
(CG) students continued the course program in the their curriculum. Students who could not
attend more than 3 classes due to disability or illness were excluded from the study group. The
movement education and trampoline education program was given by an expert with a 3rd level
coaching certificate in artistic and trampoline gymnastics trainer. The trampoline education (large-
small trampoline and trampoline track) equipment are materials with International Gymnastics

Federation (FIG) certificate with protection cushion and safety.

Table 1. Trampoline and Movement Education Curriculum

Dura-
Content tion Movement training program Trampoline training program
(min.)
Moderate 5 General warm-ups such as light ~ General warm-ups such as light
tempo running jogging, walking, jumping jogging, walking, jumping
General warm- 5 Stretching movements for the Stretching movements for the whole
up movements whole body body
Special Warm- 10 Special warm-ups and Special warm-ups and movements
Up Movements movements animal imitations animal imitations
Implementation of movement Trampoline training (Mini-
training (displacement, Trampoline, large trampoline and
Main circuit 30 balancing, object control Trampoline track) that supports the
movements) activities that development of visual perception and
support the development of attention, implementation of jumping
visual perception and attention ~ and gymnastic movements
Finishing phase 10 The Game The Game
Data Analysis

The significance level of the study was taken as p<0.05. The averages, arithmetic averages,
standard deviations, highest and lowest values of the scores obtained by the students from the
Frankfurter Attention Test and Frostig Visual Perception tests were calculated separately for each
group. First of all, it was investigated whether the distribution of the scores obtained from the

Frankfurter Attention Test and Frostig Visual Perception tests of the Trampoline Education,
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Movement Education and control groups before the eight-week studies was in accordance with
the normal distribution. According to the results of the normality test for the totals and sub-
dimensions of the scales, kurtosis and skewness values were found between -2.00 and +2.00. The

results between these values were found to be acceptable and met the normality assumption (Gliner

& Morgan, 2015) (Table 2).

Table 2. Statistical Descriptive and Normality Test Information of the Scales of the Groups

Scale Totals N X SS Kurtosis  Skewness
Movement Training Pre-test Total 20 83,38 19,93 1,207 ,149
Trampoline Pre-test Total 16 82,76 20,17 777 -,967
Control Group Pre-test Total 13 90,15 11,26 -1,276 1,478

Whether there was a difference between the pre-test and post-test scores of the Trampoline
Education, Movement Education and control groups after eight weeks of studies was tested using
paired sample t test from parametric tests. ANCOVA was used to compare the Frankfurter
Attention Test, Frosting Visual Perception Test and subdimension Scores of Trampoline
Education, Movement Education and Control groups and post-hoc tests were applied to determine

the direction of the difference between the groups.
FINDINGS

Table 3 shows the comparison of the Frankfurter Attention Test pre-test and post-test score

differences of the movement education, trampoline training and control groups.

Table 3. Comparison of the Groups' Frankfurter Attention Test Pre and Post Test Results

Groups x ss sd t P
Trampoline F‘;?nrlff;“irp 3463 6742
Education FP e 15 4821 000%*
Group (n=16) Attention Test Post- 39,38 4,787
Movement Attelr:;?;lrlf f”}lztsetrPre— 33,30 8,033
Training Group 19 -1,884 ,075
(n=20) Frankfurter 36.10 5180
Attention Test Post- ’ ’
Frffmkfurter 31,08 6,813
Control Group Attention Test Pre-
_ 12 -1,248 ,236
(n=13) Frankfurter 3423 7982
Attention Test Post- ’ ’
p<0,05* p<0,01**
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A statistically significant difference was found between the Frankfurter Attention Test pretest and
posttest scores of the students in the trampoline education group (t=-4,821; p<0,01). There was
no statistically significant difference between the Frankfurter Attention Test pre-test and post-

test scores of the students in the movement education group (t=-1,884; p>,05) and the

students in the control group (t=-1,248; p>,05).

Table 4 shows the comparison of the differences between the pre-test and post-test scores of

the trampoline education group in the Frosting Visual Perception Test.

Table 4. Comparison of Frostig Visual Perception Test Pre and Post Test Results of Trampoline

Education Group

Evalnation of the Effect of Trampoline and Movement Education Programs on
the Development of Attention and Visunal Perception in Preschool Children

Trampoline
Education group x ss sd t P
(n=16)
Eye-Motor Pre-Test 97,06 5,994 15 -1,764 ,098
Coordination
(EMC) Final Test 99,56 1,031
Figure-Ground  Pre-Test 57,06 30,041 15 -3,133 007*
Discrimination
Figure stability Pre-Test 61,06 23,946 15 -1,732 , 104
(ES) Final Test 72,06 23,539
Percepsion of  Pre-Test 79,56 24,894 15 2,169 047%
position in space
(PPS) Final Test 90,31 12,070
Percepsion of  pre-Test 79,94 0,306 15 - 466 648
spatial
relationship Final Test 81,31 21,347
Total Frostig Pre-Test 83,87 18,694 15 -3,269 ,005%
Visual Perception
Test (FVPT)  Final Test 96,63 4,064

p<0,05*

There was no statistically significant difference in favor of the post-test between the pre and
post-test scores of the students in the trampoline training group in the EMC sub-dimension (t=-

1,764 ; p>,05), the pre and post-test scores of the FS sub-dimension (t=-1,732 ; p>,05) and the

PSR sub-dimension (t=-,466 ; p>,05) of the Frostig visual perception test.
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There was a statistically significant difference in favor of the post-test between the pre and post-test
scores of the students in the trampoline training group in the Frostig visual perception test; the pre
and post-test scores of the FGD sub-dimension (t=-3,133 ; p<,05), the pre and post-test scores of

the PPS sub-dimension (t=-2,169 ; p<,05), and the total Frostig visual perception test pre and post-

test averages (t=-3,269 ; p<,05).

In Table 5, the comparison of the differences between the pre-test and post-test scores of the

Frosting Visual Perception Test pre-test and post-test of the movement education group is

presented.

Table 4. Comparison of Frostig Visual Perception Test Pre and Post Test Results of Movement

Education Group

Evalnation of the Effect of Trampoline and Movement Education Programs on
the Development of Attention and Visunal Perception in Preschool Children

Movement
Education Group X ss sd t p
(n=16)
Eye-Motor Pre-Test 95,00 20,264 19 -1,020 ,320
Coordination
(EMC) Final Test 99,65 1,348
Figure-Ground  Pre-Test 64,80 23,035 19 -1,889 074
Discrimination
(FGD) Final Test 72,95 22943
19 -2,307 ,032%
Figure stability Pre-Test 63,60 26,217
(¥S) Final Test 7480 23,777
Percepsion of ~ Pre-Test 63,65 33,875 19 -2,171 043%
position in space
(PPS) Final Test 78,60 24,678
Percepsion of Pre-Test 74,80 23.478 19 2,111 ,048%*
spatial relationship
(PSR) Final Test 83,50 18,600
Total Frostig ~ Pre-Test 84,15 18,737 19 -2,945 008
Visual Perception
Test (FVSR)  Final Test %15 10,985

p<0,05*

There was no statistically significant difference between the pre- and post-test mean scores of the
students in the movement education group in the EMC sub-dimension (t=-1,020 ; p>,05) and the

FGD sub-dimension of the Frostig visual perception test in favor of the post-test (t=-1,889;

p>,05).

Beden Egitimi ve Spor Arastirmalart Dergisi
Cilt 17 - Say1 1 - Mart

2
2

025  Journal of Physical Education and Sports Studies

025  Volume 17 - Issue 1 - March



51 | Erkut & Sunar Evalnation of the Effect of Trampoline and Movement Education Programs on
the Development of Attention and Visunal Perception in Preschool Children

There was a statistically significant difference in favor of the post-test between the pre and post-test
mean scores of the students in the movement education group in the Frostig visual perception test;
FS sub-dimension (t=-2,307 ; p<,05), PPS sub-dimension (t=-2,171 ; p<,05), PSR sub-dimension
(t=-2,111; p<,05) and total Frostig visual perception test (t=-2,945; p<,05).

Table 6 presents the comparison of the control groups Frostig visual perception test pre and post-

test score differences.

Table 6. Comparison of Control Group Frostig Visual Perception Test Pre and Post Test Results

Control Group

X ss sd t
(n=13) P
Eye-Motor Pre-Test 97,38 6,71 12 -1,404 186
Coordination
(EMC) Final Test 40000 000
Figufe-GfOund PrC—TCSt 67,23 19,88 12 —1,008 ’333
Discrimination _
(FGD) Final Test 7569 2238
Figure stability ~ "o 10 6300 19,09 12 1,107 290
(FS) Final Test 70,92 25,58
Percepsion of Pre-Test 83,46 2205 1 1,652 124
position in space _
(PPS) Final Test o515 3181
Percepsion of Pre-Test 66,62 26,53 1 2385 124
spatial

relationship (PSR)  Final Test 79,38 26,45

Total Frostig Pre-Test 66,62 26,53 12 -,847 414
Visual Perception

Test (FVSR) Final Test 79 38 26,45
p<0,05*

There was no statistically significant difference between the pre- and post-test mean scores of the
students in the control group in the EMC sub-dimension (t=-1,404 ; p>,05), ; FGD sub-dimension
(t=-1,404; p>0,05), F'S sub-dimension (t=-1,107 ; p>,05), PPS sub-dimension (t=-1,652 ; p>,05), PSR
sub-dimension (t=-2,385; p>,05) and total Frostig visual perception test ( t=-,847; p>,05). The
total and sub-dimension scores of attention, frosting visual perception test of movement
education, trampoline education and control groups were compared by using Analysis of
Covariance (ANCOVA), age and gender were given as covariates. Post-Hoc tests were applied to

determine the direction of the difference between the groups.
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There was no statistically significant difference (p>.05) in the comparison of the total score of the
Frankfurter Attention Test Frosting Visual Perception Test, EMC, FGD, FS, PPS sub-
dimensions of the groups, except for the PSR sub-dimension of the frosting visual perception

test. Therefore, it was not shown as a table.

In Table 7, the results of ANCOVA test post- hoc analysis for the Frostig Visual Perception
Test Perception of Position in Space Subdimension of the students in the trampoline training,

movement education and control groups are presented.

Table 7. ANCOVA Post-Hoc Results According to Frostig Visual Perception Perception of Position in

Space Subdimension

Mean

D .
ep?ndent Groups Groups Differences Std. Error P
Variables
Perception of Trampoline Movement -11,39 9,22 ,672
Position in Education Education
Space Control Group 17,23 9,42 224
Subdimension M T i
(PPS) ovem.ent ramp9 ine
Education Training 11,39 9,23 ,672
Control Group 28,62* 9,38 ,012%
Trampoline -17.23 9,42 224
Control Training
Movement -28,62° 9,38 L012%
Education
p<0,05* p<0,01**

The difference between the trampoline education, movement education and control groups
was found to be statistically significant (p<.05) in the PPS sub-dimension of the Frostig

Visual Perception Test.

DISCUSSION

The aim of this study was to evaluate the effects of trampoline and movement education programs
that support visual perception development on attention and visual perception development of
kindergarten children. According to the findings of the study, it was seen that trampoline education
programs supportingvisual perception development showed statistically significant differences for
the attention test in kindergarten children, but did not show statistically significant differences for

movement education and control groups supporting visual perception development. According to
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these results, it can be said that trampoline activities are sufficient to increase attention

development, but movement education activities are not sufficient to increase attention level.

In the literature, it is said that physical activity is beneficial not only for physical health but also for
cognitive functions, especially executive functions closely related to learning success can be
improved with regular physical activity (Adsiz, 2010). Kubesch (2009), Yurdakul et al. (2012)
movement education, Asan (2011) table tennis, Tung (2013) golf training, Kartal et al., (2010)
fencing training, found significant differences between the pre-test and post-test values of their
own group and the post-test and pre-test in their study. The findings of these studies partially
support our research. Because in our study, no significant difference was found in the control and
movement education groups, but it was observed that trampoline education had a positive effect
on attention development. Wen et al. (2018) investigated the effect of mini trampoline education
on the development of brain executive functions (EF) in Chinese preschool children and found no
statistically significant difference between the groups. The results of this study are similar to our
study. It can be said that the fact that trampoline training has never been used in such studies in
our country, the fact that kindergarten students are meeting this device for the first time and
participating in the studies by paying attention to them can be said to be effective on these results.
According to the findings of the study, trampoline education, which provides visual perception
development in kindergarten children (EMC, ES, PSR sub-dimensions), was not statistically
significant, while (FGD, PPS sub-dimensions and total FVSR) was found to be statistically
significant. While it was observed that the sub-dimensions in the movement education group
(EMC, FGD) were not statistically significant, FS, PPS, PSR subscales and total FVPT score
statistically significant and control group (all sub-dimensions) and total FVPT were not statistically
significant. The education group was statistically more successful than the control group in the
visual perception dimension. Many studies by Atasoy et al., (2018), Ercan et al., (2011) say that
physical activities that support children's visual perception development are effective. The results
of these studies partially support our study. We think that the reason why the sub-dimensions of
visual-motor coordination, figure-ground discrimination, figure stability, perception of position in
space, which are among the sub-dimensions of the frostig visual perception test of the students
who received trampoline education that supports perceptual motor development, could not
develop sufficiently was due to the fact that trampoline exercises were performed on a plane and
on a fixed equipment. The fact that the total scores of the Frosting visual perception test figure-
ground discrimination, perception of position in space and the total scores of the frostig visual

petception test are significant, we can conclude that the nature of the trampoline exercises, which
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involves a lot of jumps, improves the students' ability to perceive the stimulus that is selected or
should be selected among many stimuli and to think about it, focus and pay attention. According
to the total scores of the frosting visual perception test, it is seen that trampoline exercises support

the development of visual perception due to the nature of the movements and the branch.

We think that the reason for the insufficient development of the sub-dimensions of the frosting
visual perception test related to eye-motor coordination, figure-ground discrimination of the
students who received a movement education program supporting perceptual motor development
is that the studies on coordinating vision with the movements of the body or parts of the body,
perceiving and thinking about the stimulus selected or to be selected among many stimuli, focusing
and paying attention could not be done sufficiently or the students had never received
gymnastics/movement education before. The development of the same group's frostig
developmental visual perception test figure stability, perception of position in space, perception of
spatial relationship sub-dimensions and total frostig visual perceptions show that the
developmental movement education program with movement concepts was successful. The
concepts of movement at the core of movement education programs that support perceptual
development contribute to the development of visual perception. These concepts increase the
awareness of children's bodies, space, timing and movement relationships, appealing to all sensory
organs and ensuring easy and accurate learning of skills. In his research, Tepeli (2013) found that
object control studies based on movement training It was found that it increased visual perception
development in kindergarten children. In our study, the Frostig Visual Perception Test subscale of
the movement training group was perception of body position in space (PPS) it was found to be
significant when compared to the trampoline and control groups. Spatial awareness studies of
movement education programs (subjective positioning, objective positioning, private-public space)
Application with different materials may have had an impact on these results. Memis et al., (2012)
concluded that the visual perception levels of students were at an average level and that there was
a significant relationship between visual perception and academic achievement. Lee et al., (2022)
in their reseach found a significant relationships between four subcomponents (eye-hand
coordination, copying, figure-ground, and spatial relations) of visual perception and word legibility.
Garje et al., (2015) In their research, they conducted perceptual-motor development studies on
primary school students with learning disabilities and said that these studies were effective in
increasing the academic achievement of children. From this point of view, we think that movement
education and sports programs that support perceptual development will contribute to children's

academic achievement by increasing their visual perception.
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Erdogan et al., (2013) conducted individual interviews with 24 kindergarten teachers and according
to the results of their study in which they examined children's activities for literacy preparation,
they concluded that teachers included a lot of activities to develop writing skills within the scope
of literacy preparation, but they did not include a limited number and variety of activities to develop
phonemic awareness, visual perception, vocabulary, listening and speaking skills. From this point
of view, it can be said that children cannot learn effectively and have difficulty in transferring the
information they have learned. Ercan et al., (2011) conducted a study on the preparation of visual
perception training programs for six-year-old children attending kindergarten, which affect
reading-writing preparation skills and reading-writing processes, and to determine whether this
program is effective on children's visual-motor coordination development. The training program
prepared to develop matching, classification, figure-ground discrimination, figure stability,
petception of position in space, perceptional of spatial relationships, visual memory, visual-motor
coordination and attention skills supports children's visual-motor coordination, visual perception
and motor coordination skills. Visual- motor coordination skills are very important for children to

acquire academic skills (Ercan et al., 2011).

Based on the findings of our research, kindergarten teachers should not only implement programs
designed to develop fine motor skills to prepare children for primary school, but also include sports
programs that support large muscle groups during class hours, Researchers are advised to develop
sports programs that involve the active use of large and small muscles and include vigorous
activities to improve attention and perception, and to plan studies that test the effects of these

programs on children's attention and visual perception.
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Oz: Rolatif yas etkisi (RYE) birgok spor dalinda kanitlanmis énemli bir olgudur. Bu sistematik
detlemenin amact, RYE'nin futsal oyuncularinda bir se¢im avantajt olup olmadigini incelemektir.
Mevcut arastirma, Web of Science ve SCOPUS veti tabanlarinda futsalda RYE'yi arastiran
caligmalari icermektedir. 2010-2023 yillarint kapsayan toplam 13 arastirma makalesi sistematik
olarak incelenmistir. Genel sonuglar, futsal oyunculari arasinda RYE’lerin nispeten varligini
gostermektedir. Bununla birlikte erkek futsal oyuncularinin carpik dogum oranlarina sahip
oldugunu géstermektedir; bu da takvim yilinin ilk Gg ayinda dogan sporcularin daha biyiik bir
secilme avantajina sahip oldugunu anlamina gelmektedir. Ancak kadin futsal oyunculatt i¢in béyle
bir etki gériilmemektedir. Oyun pozisyonlarina gore, fiziksel kapasitenin bagart icin daha belirleyici
oldugu pozisyonlarda RYE’nin daha yaygin oldugu tespit edilmistir. Genglik liglerinin yant sira
buytiklerde de RYE’ler nispeten yaygindir. Bu nedenle, se¢im 6nyargisina neden olan RYE’lerin
azaltilmast ya da ortadan kaldirilmast i¢in gerekli planlarin yapilarak bunlarin uygulanmasina ihtiyag
vardir.

Anahtar Kelimeler: Kronolojik_yas, yetenck secimi, secim yaniigs, yetenek belirleme

Abstract: Relative age effect (RAE) is an important phenomenon that has been evidenced in
many sports. The aim of this systematic review was to examine if RAE is a selection bias in futsal
players. The cutrent research included studies investigating RAE in futsal in Web of Science and
SCOPUS databases. A total of 13 research articles covering the years 2010-2023 were
systematically reviewed. The overall results show the relative presence of RAEs among futsal
players. However, it also shows that male futsal players have skewed birth rates, meaning that
athletes born in the first three months of the calendar year have a greater selection advantage.
However, no such effect is observed for female futsal players. With respect to playing positions,
RAE was found to be more prevalent in positions where physical capacity is more decisive for
success. RAEs are relatively common in youth leagues as well as in senior leagues. Therefore,
there is a need to develop and implement plans to reduce or eliminate RAEs that cause selection
bias.

Keywords: Chronological age, talent selection, selection bias, talent identification
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GIRIS

Genglerin atletik gelisimi oldukea karmasik bir siirectir. Ozellikle, bu durum son derece bireysel bir

stre¢ olarak gorilmekte olup, fiziksel biiyiime, biyolojik olgunlasma ve davranissal gelisim gibi

birbirine bagl faktorler tarafindan etkilenmektedir (Bergeron vd., 2015). Sonug¢ olarak, bu
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faktorlerin yasla iliskisi g6z Ontine alindiginda yas, devam eden bu siirecte 6nemli bir rol

oynamaktadir.

Bircok farkl tilkede, geng sporcular kronolojik yas kategorilerine gore gruplandiriimaktadir. Bu yas
kategorileri olusturulurken, secim yii ile ayni zamana denk gelen bazi kesme tarihleri
uygulanmaktadir (Figueiredo vd., 2021). Ancak, en geng ve en yash sporcular arasinda 12 aylik bir
fark oldugu icin bu kategorileri kullanmak yeterli gorinmemektedir. Bu baglamda, ergenlik
déneminde 6nemli antropometrik ve fizyolojik degisiklikler oldugu icin (Malina, 1994), Ocak
ayinda dogan bir sporcu, Aralik ayinda dogan bir sporcuya kiyasla bir yillik bir avantaja sahip
olacaktir (Musch & Grondin, 2001). Bunun yant sira, bazt sportif musabakalarda ise bu se¢im iki
yillik bir aralikta sabit secim tarihlerine gére ayarlanmaktadir. Ozellikle Uluslararast Futbol
Federasyonlart Birligi (FIFA) genclik diinya kupalarinda segim tarihini 2 yillik yas kategorilerine
gore planlamaktadir (Isin, 2021). Bunun bir sonucu olarak, se¢im tarihinin basinda dogan sporcular
ile secim tarihinin sonunda dogan sporcular arasinda 24 aylik bir avantaj/dezavantaj s6z konusudut.
Antrendtler bu 24 aylik avantaji kullanmak icin genellikle se¢im tarihinin basinda dogan sporculari
se¢me egilimindedirler. Her kategorideki en yasht sporcularin segilme egilimi durumu Rolatif Yas

Etkisi (RYE) olarak tanimlanmaktadir (Gil vd., 2014).

Son yillarda RYE, 6zellikle genclik sporu i¢in 6nemli bir konu haline gelmistir. Futbol (Salinero vd.,
2013; Yagiie vd., 2018), basketbol (Arrieta vd., 2016; Bilgi¢ vd., 2025), voleybol (Okazaki vd., 2011)
basta olmak tizere bircok sporda, se¢im yiliun ilk aylarinda dogan sporcularin se¢im yilinin
sonlarinda dogan sporculara kiyasla daha fazla secilme olasiliginin oldugunu ve dolaysiyla RYE nin
secim 6nyargist olusturdugunu kanitlamistir. Bunun aksine, cimnastik (Hancock vd., 2015; Isin vd.,
2024) ve dans (van Rossum, 2000) gibi sporlarda ise se¢im yilinin son aylarinda dogan sporcularin
secim yilinin ilk aylarinda dogan akranlarina kiyasla daha fazla temsil edilme sansinin oldugunu

tespit edilmistir.

Futsal her gecen giin 6nemli sayida katilimci ve seyirci kazanmaktadir. Bunun bir sonucu olarak,
uluslararasi bircok turnuva diizenlenmektedir. Bu durum arastirmacilarin futsal ile iliskili konulara
odaklanmasinin éniinii agmaktadir. Ozellikle son on yildir, futsalda performans analizi basta olmak
lzere bircok konuda arastirmalar poptler hale gelmektedir. Bunlarin yani sira, arastirmacilar
RYE’nin futbolda oldugu gibi futsal oyuncularinin seciminde bir kriter olup olmadigint
arastirmislardir. Bu sistematik derlemenin amaci, futsalda RYE’yi kapsamli bir sckilde
degerlendirmektir ve futsal oyunculart arasinda RAE yayginligint ve buytkligint belirlemektir.
Bununla birlikte, yas, cinsiyet ve oyun pozisyonlari baglaminda RYE’nin yayginligint ve
buyukligini arastirmaktir. Bu konudaki arastirma bosluklarinin sistematik bir incelemede ele
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alinmasi ile, RYE’ nin futsal oyunculart tizerindeki etkilerinin daha ayrintilt bir sekilde anlasilmast

amaclanmustir.
YONTEM

Aragtirma Tasarim

Sistematik Incelemeler ve Meta-analizler icin Tercih Edilen Raporlama Ogeleri kilavuzuna uygun

olarak yurttilmustir (Page vd., 2021).
Dahil Etme ve Diglama Kriterleri

Arastirmaya sadece futsal da RYE’ye odaklanan arastirmalar dahil edilmistir. Bu baglamda, herhangi
bir yas araligini, cinsiyeti, seviyesini veya katihm durumunu degerlendiren (elit veya gengler) tim
arastirma makaleleri arastirmaya dahil edilmistir. Sporcularin rolatif yas dagilimini bildirmeyen

arastirmalar, konferans bildirileri ve derlemeler hari¢ tutulmustur.
Sistematik Arama

Yayinlanan RYE calismalari, elektronik veri tabanlarinin sistematik olarak taranmast ve tanimlanmis
makalelerin gézden gecirilmesi yoluyla belirlenmistir. Web of Science ve SCOPUS veri tabanlart
yayin tarih kisitlamast olmadan taranmustir. Tarama her iki veri tabant i¢in ayni anahtar kelimeler
(Futsal AND (Relative age effect OR talent Identification OR birth distribution OR talent
selection) kullanilarak yapilmistir. Arama kriteri olarak “bashik”, “6zet” ve “anahtar kelime”

secilmistir. Son arama 18 Ocak 2025 tarihinde yapilmistir.
Arastirma Segimi

Veri tabanlari taramalart sonucunda toplam 47 arastirma (WOS=25 ve SCOPUS=22 tespit
edilmistir. Veri tabanlarindan elde edilen tim arastirmalar referans yonetim yazilimina (EndNote™
21, Clarivate Analytics, Philadelphia, PA, ABD) aktarilmis ve tekrarlayan makaleler otomatik ya da
manuel olarak cikartilmis (n=14). ki yazar tarafindan kalan tiim makalelerin bashk ve 6zetleri
incelenerek arastirma dahil etme ve dislama kriterlerine gore ilgisiz arastirmalar (n=20) hari¢

tutulmustur. Toplam 13 makale arastirmada analiz edilmistir (Sekil 1.).
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( Veri tabanlan aracihigiyla calismalarin belirlenmesi
M
g
Tammlanan veri tabanlar:: ..
g | wosen | Tipmnaden dnce skarian
- SCOPUS (n=22)
b=
M)
g c e . . Harig tutulan kayitlar:
5 Uygunluk igin d_egerlendlrllen — > Arastirma konusu diginda olan
- aragtirmalar (n=33) -
& aragtirmalar (n=20)
—
)
L
g
: Arastirmaya dahil edilen
= ¢ahiymalar (n=13)
[=]
—

Sekil 1. PRISMA akis semast

Veri Cikarma

Aragtirmaya dahil edilen 13 ¢alisma, yazar(lar), yayin yili, 6rneklem 6zellikleri (yas, cinsiyet), turnuva
diizeyi, yarisma yili, sporculart gruplandirma yontemi, ceyreklik sistemde rolatif yas dagilimlar ve

karsilastirma amaciyla kullanilan dagilimlar dahil olmak tizere tum bilgiler arastirmada kullanilmak

tzere cevrimigi elektronik tablo yazilimina (Microsoft Excel) aktarilmistir.

BULGULAR

Tlgili veri tabanlarinin taranmast sonrasin da 47 arastirmaya ulasilmistir, tekrar eden ve arastirmaya
dahil edilme ve dislanma kriterlerine uymayan arastirmalar hari¢ tutulduktan sonra, bu sistematik

derlemeye 13 makale dahil edilmistir. Bu arastirmalarin 7 tanesi erkek sporcularda, 3 tanesi kadin
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sporcularda ve 3 tanesi ise hem erkek hem de kadin sporcularda RYE’ye odaklanmistir. Ttum

arastirmalar icerisinde; erkeklere odaklanan 7 arastirma erkek sporcular arasinda RYE’yi onaylarken,

4 arastirma RYE’nin olmadigini géstermektedir. Bunlara ek olarak kadinlarda RYE higbir makalede

bulunamamistir (Tablo 1.)

Tablo 1. Ceyreklik dogum dagilimlarina gére RYE

Z Cinsiye Ceyreklik Dogum Dagilim
aman
Yazar (Yil) Aralig1 Turnuva / Faaliyet ( It1 | Q1 Q2 Q3 Q4
C rd. 2008- Erkek
Araco e FIFA Futsal Diinya Kupast .. 229 244 224 253
(2020) 2016 (950)
de Oliveira Castro,
. . . Erkek
de Oliveira, vd., 2021 Brezilya’nin en iyi 5 takimi (387) 132 119 82 54
(2022)
de Oliveira Castro
’ 2016- Erkek
da Silva Aguiar, 016 Brazilya Ulusal Futsal Ligi rie 132 118 87 74
2020 (411)
vd., (2022)
de Oliveira Castro,
L . Erkek
Figueiredo, vd., 2021 FIFA Futsal Dinya Kupasi 284 92 93 83 116
(2022) (384)
rd. Belirtil Erkek
Doncaster vd, UM Barselona Futsal Takim TS 297 189 170 105
(2020) emis (761)
Ferreira vd., 2011 20. Brezilya Kadmlar Futsal ~ Kadin 36 23 3 o4
(2020) Kupast (115)
Kad
. 2019- AN 650 572 641 574
Figueiredo vd., . (2,437)
2020 Portekiz Federasyonu
(2021) Bikek 393 so0s 6312 5847
zon
sezont (23,088) 1
Erkek
889 689 478 328
 vd, (202 2019 Brezilya Futsal (2,384)
Josévd, ) Konfederasyonu Kadin
85 82 70 55
(292)
Lago-F rd. 2006- : Erkek
ago-tuentes va, ispanya Ulusal Futsal 1. Ligi . 412 460 494 507
(2020) 2015 (1,873)
Brezilya Erkekler Ulusal Erkek
2013 110 110 92 64
Morales vd., Futsal Ligi (370)
(2018) 2014 Brezilya Kadml.ar. Ulusal Kadin 70 50 63 m
Futsal Ligi (227)
Penna & Moraes Erkek
o 2 Brezil 1 Ligi 109 117 72 72
(2010) 009 rezilya Futsal Ligi (370)
, , Brkek 06 121 108 83
Perondi vd., 2015 Santa Catarina Ac¢ik Oyunlart  (480)
201 - Kad
(2018) Futsal Kadin 116 9% 05 103
(410)
Rodrigues vd. d
odrigues vd, 2021 Brezilya Cup Radm =49 20 17
(2023) * (77)
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4 makale RYE’yi oyun pozisyonlarina gére degerlendirmistir. 2 arastirma tim pozisyonlarda RYE’yi
goOsterirken, bir arastirma pivot disindaki tim mevkiler i¢cin RYE’yi onayladi. Yalnizca bir arastirma
bulgulart RYE’ nin oyun pozisyonlari i¢in 6nemsiz oldugunu gostermistir. Olasilik oranlari kaleciler
icin OR: 0.42 — 3.22) savunmacilar i¢cin OR:0.78 — 8.76, kanatlar icin OR:0.66 - 2.23 ve pivotlar i¢in
OR:0.69 - 3.14’tur (Tablo 2).

Tablo 2. Oyun Pozisyonlarina Gére RYE ve olasilik oran karsilastirmalart

Yazar (vil) geyrekv Dogum Oyun Pozisyonlari

Dagilim Kaleci Savunma Kanat Pivot

Q1 29 29 50 24

de Oliveira Castro, Q2 23 22 56 18

de Oliveira, vd., Q3 16 20 29 17

(2022) Q4 12 5 27 10
Qlile Q4* 3.22 8.76 2.23 3.14

Q1 27 23 59 24

de Oliveira Castro, Q2 20 23 53 21

da Silva Aguiar, Q3 17 21 35 14

vd, (2022) Q4 12 13 33 16
Qlile Q4* 1.25 0.98 0.99 0.83

Q1 17 21 37 17

de Oliveira Castro, Q2 22 18 37 16

Figueiredo, vd., Q3 14 18 39 12

(2022) Q4 19 25 50 22
Qlile Q4* 0.86 0.78 0.66 0.69

Q1 46 91 183 92

Lo Fuenes vd Q2 110 110 176 64

ago-Fuentes vd.,

(25’20) Q3 90 95 214 95
Q4 103 81 220 103

Qlile Q4* 0.45 1.12 0.83 0.89

*Q1 ile Q4 Olasilik oranlari kargilastirmalart (%95 Giiven Araligy)

* Yas kategorilerine gore Q1 ve Q4 olasilik oranlari karsilastirmalart 0.98— 6.99 arasindadir.
U-7 den U-20’ye kadar tiim yas gruplari ve biyiikler icin Q1°de doganlarin Q4’de doganlara kiyasla
daha fazla se¢ilme olasiligt vardir (Tablo 3).
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Tablo 3. Yas kategorilerine gore olastlik oran karsilastirmalat

Yazar (yil) Yas Kategorisi Q1 ile Q4 OR karsilastirmalari (%95 GA)
U-15 2.53 (1.24-5.13)*
de Oliveira Castro, de U-17 6.99 (3.14-15.47)*
Oliveira, vd., (2022) U-20 2.87 (1.52-5.37)*
Biyiikler 2.17 (1.02-4.59)*
U-12 3.5 (1.5-8.4)*
U-14 5.3 (2.1-13.2)*
Doncaster vd., (2020) U-16 6.3 (2.4-16.5)*
U-18 2.4 (1.1-5.4)*
Buyiikler 1.1 (0.5-2.3)
uU-7 1.54 (1.31-1.80)*
U-9 1.34 (1.20-1.49)*
U-11 0.98 (0.90-1.08)
Figueiredo vd., (2021) U-13 1.06 (0.97-1.15)
U-15 0.98 (0.90-1.00)
U-17 1.01 (0.93-1.10)
U-19 0.99 (0.90-1.10)
TARTISMA

Bu arastirma, futsal oyunculari arasinda bugtne kadar RYE'lerin en kapsamli sistematik
incelemesidir. Birincil amag, futsal oyunculart arasinda RYE’lerin yayginhgini ve buytkligint
belirlemektir. Bununla bitlikte, yas, cinsiyet ve oyun pozisyonlari baglaminda RYE’nin yayginligini
ve buyukligini arastrmaktir. Mevcut verilere dayanarak bulgular, RYE'lerin erkek futsal
oyunculart arasinda yaygin oldugunu ve nispeten daha yaslt (Q1) oyuncularin nispeten daha geng
(Q4) oyunculara kiyasla secilme avantajlarinin yiksek oldugunu gostermektedir. Kadinlarda ise
RYE'ler yaygin degildir. Geng¢ sporcularin yant sira buyiiklerde de RYE’ler yaygindir. Benzer
sekilde, oyun pozisyonlari baglaminda da RYE’ler yaygindir.

Cinsiyet farkliliklar:

Erkek futsal oyuncularinin dogum ¢eyreklerine gbre esit olmayan bir dagihim gosterdigi tespit
edilmistir. Sonuglar, yilin ilk ¢eyreklerinde dogan oyuncularin fazla temsil edildigini ve yil sonuna
yakin dogan oyuncularin sikliginin azaldigini géstermektedir. Bu nedenle, erkek futsal oyunculari
arasinda RYFE’ler yaygin oldugu gorilmektedir. Arastirmalarin buyik ¢ogunlugu Q1’de dogan
oyuncularin Q4’de dogan oyunculara kiyasla daha fazla segilme sansina isaret etmektedir (de
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Oliveira Castro, da Silva Aguiar, vd., 2022; de Oliveira Castro, de Oliveira, vd., 2022; Doncaster
vd., 2020; José vd., 2022; Morales vd., 2018; Penna & Moraes, 2010; Perondi vd., 2018).

Her ne kadar Q1'de dogan kadin futsal oyuncularinin, Q4'te dogan akranlarina kiyasla daha fazla
temsil edildigi gézlemlense de, bu farklar istatistiksel olarak anlamli degildir. Bu nedenle, kadin
futsal oyunculart arasinda dogum ¢eyreklerine gore esit bir dagihim oldugu varsayilmaktadir. Sonug
olarak, kadin futsalinda RYE'nin etkisinin olmadig: tespit edilmistir (Ferreira vd., 2020; Figueiredo
vd., 2021; José vd., 2022; Morales vd., 2018; Perondi vd., 2018; Rodrigues vd., 2023). Ancak,
Figueiredo vd., (2021) 19 yas altindaki futsal kadin oyunculart arasinda RYE’nin yalnizca U-9
oyunculart arasinda yaygin oldugunu ve yilin basinda dogan futsal oyuncularinin yilin sonunda

dogan akranlarina kiyasla asir1 temsil edildigini belirtmistir.

RYE"de cinsiyete gore gézlemlenen farkliligin nedeni, bir sporun kadinlar ve erkekler icin cazibe
duizeyi ve rekabet dizeylerindeki farklhiliklarla ilgili olmast (Baker vd., 2010) yada kadinlarda takim
icinde baslangi¢ kadrosuna girmek icin daha az yogun bir rekabet yasanmasi olabilir (Gotze &
Hoppe, 2021). Futsal daha fazla erkekler tarafindan katilim saglanan bir spordur ve kadinlarin ilgisi
nispeten daha dustktir. Daha az popiiler bir sporda, mevcut sporcu sayisi azalir ve pozisyonlara
olan talep o kadar buytuk degildir (Schorer vd., 2009). Bu baglamda, spora daha az sporcu
katildiginda daha kugtik bir RAE'ye sahip olmast beklenir. Bu nedenle kadin futsal oyuncularinin
sayist azdir ve secilme sanst daha yiksektir ve bu durum da RYE’nin kadin futsal oyunculart i¢in

bir se¢im Onyargist olusturmamast ile sonuglanmaktadir.
Oyun Pozisyonlari

Takim sporlarinda RYE'yi arastiritken g6z 6niinde bulundurulmast gereken bir diger husus,
sporcularin belirli talepleri oldugu icin oynadiklari pozisyonlardir. Arastirmalar ¢cogunlukla oyun
pozisyonlarina gbre RYE lerin yaygin oldugunu gostermektedir (de Oliveira Castro, da Silva Aguiar,
vd., 2022; de Oliveira Castro, de Oliveira, vd., 2022; Lago-Fuentes vd., 2020). de Oliveira Castro,
de Oliveira, vd., (2022) pivotlar (p=.11; V = 0.17) icin tek tip bir dagilim tespit etmesine karsilik,
kaleciler (p<.04; V = 0.19), kanat oyunculart (p<.002; V = 0.19) ve savunma oyunculart (p<.002;
V = 0.27) i¢in esit olmayan bir dagilim tespit etmistir. Brezilya ulusal futbol liginde, kanat oyunculari
ve savunma oyunculart icin 6nemli farkliliklar tespit edilmistir. Savunma oyunculart icin Q1'de
dogan oyuncularin Q3 ve Q4'e kiyasla daha fazla temsil edildigini ve kanat oyunculati icin Q1 ve
Q2'de dogan oyuncularin Q3 ve Q4'e kiyasla daha fazla temsil edildigini bildirilmigtir (de Oliveira
Castro, da Silva Aguiar, vd., 2022). Lago-Fuentes vd., (2020) Profesyonel futsal oyunculart arasinda
savunma hari¢ diger tim mevkiler icin Q4’de doganlarin Q1’de doganlara kiyasla daha fazla temsil
edildigini bulmustur. Bu bulgulara karsin, de Oliveira Castro, Figueiredo, vd., (2022) FIFA Futsal
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Diinya Kupast'nda oyun pozisyonlarinin RYE tizerindeki etkilerini incelemis ve oyun pozisyonlari
arasinda RYE icin istatistiksel olarak anlamli bir fark bulunmamistir. Bununla birlikte her mevki

icin Q4’te doganlarin Q1’de doganlara kiyasla daha fazla temsil edildigi bildirilmistir.

Futbolcularda yapilan galismalardan elde edilen kanitlar, fiziksel kapasitenin basart icin daha
belirleyici oldugu oyun pozisyonlarinda RYE’ nin daha yaygin oldugunu gostermektedir (Figueiredo
vd., 2022; Isin & Melekoglu, 2020). Ancak futbolculara odaklanan arastirmalarin sayst oldukga
fazladir ve futsal icin yeterli kanit yoktur. Bununla bitlikte bu sonugclar, oyun pozisyonlarinin teknik

ve taktik taleplerinin farkli olmasindan kaynaklaniyor olabilir.
Yag Kategorileri

Arastirmalar genel olarak gengclik liglerinde ve buyiikler liginin tamaminda Q1’de doganlarin Q4’te
daha fazla temsil edildigini bildirmistir. Castro ve ark. Q1 de doganlarin Q4’te dogan akranlarina
kiyasla U15’ten U-20 ‘ye kadar ve biuyiklerde 2.53, 6.99, 2.87 ve 2.17 kat daha fazla secilme
olasiliginda oldugunu gostermistir. Benzer sekilde Doncaster vd., (2020) Q1 de dogan futsal
oyuncularinin Q4’te dogan akranlarina kiyasla U-12’den U-18’e kadar 3.5, 5.3, 6.3 ve 2.4 kat daha
fazla temsil edilme sanst oldugunu bildirmistir. Buna karsilik biytikler kategorisi i¢cin RYE’lerin
yaygin olmadigini ve zaman i¢inde bu etkinin ortadan kalmak egiliminde oldugunu géstermistir.
Genglik liglerinde RYFE’ler yayginken, biytiklerde tartismali sonuglar vardir. Bunun en 6nemli
nedeni, bazi oyuncularin futbolda bagarili olamadiklar1 bir ddnemden sonra futsala gegis yapmalari

kabul edilebilir. Bununla birlikte oyuncular biyiiditkee fiziksel 6zelliklerini gelistirerek, kronolojik
yas farkliliklariyla iligkili olgunluk esitsizliklerini azaltmis olabilitler (Lago-Fuentes vd., 2020).

SONUC

Bu sistematik derlemenin sonuglari, 6zellikle genglik liglerinde olmak tizere erkek futsal oyuncular
arasinda RYE’nin yaygin oldugunu géstermistir. Kadinlarda RYE yoktur ve bu potansiyel olarak
kadimnlarin bu spora daha az katilimlarindan kaynaklanmaktadir. Oyun pozisyonlart baglaminda,
fiziksel kapasitenin basari i¢in daha belitleyici oldugu oyun pozisyonlarinda RYE’ nin daha yaygin

oldugu tespit edilmistir.

Yillik yas grubu kategorilerinin, nispeten daha gen¢ oyuncularin strekli olarak dezavantajli
olmasinin yant sira, futsal genelinde tutarlt RAE risklerinin belirgin oldugunu gdstermektedir.
RAE'ere neden olan uygulamalarin gbzden gecirilmesi gerekirken, bu sportif esitsizligi azaltan veya
ortadan kaldiran duzenlemelerin uygulanmasi ve degerlendirilmesine ihtiyag vardir. Yillik yas
gruplandirmast ve buna bagli siirecler, spora anlik ve uzun vadeli katilimin yant sira basart olasiligin
da kisitliyor gibi gériinduginden bu adimlar gereklidir.
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Futsal’da RYE’ye odaklanan arastirmalar genellikle Brezilya’ liglerini kapsamistir. Bu da arastirma
sonugclarinin genellenebilmesini sinirlamaktadir. Bu nedenle gelecekteki arastirmalarin farklt ulusal

ligler ve uluslararast turnuvalardaki durumu arastirmasina ihtiya¢ vardir.

ORCIDs

Ali Tstn"® https:/ /orcid.org/0000-0003-4666-2117
Alkan Ugutlu'™ hteps:/ /otcid.org/0000-0002-4828-6285

KAYNAKCA

Arrieta, H., Torres-Unda, J., Gil, S. M., & Irazusta, J. (2016). Relative age effect and performance
in the U16, U18 and U20 European Basketball Championships. Journal of Sports Sciences,
34(16), 1530-1534. https://doi.org/10.1080/02640414.2015.1122204

Baker, J., Schorer, J., & Cobley, S. (2010). Relative age effects. Sportwissenschaft, 40(1), 26-30.
https://doi.org/10.1007/s12662-009-0095-2

Bergeron, M. F., Mountjoy, M., Armstrong, N., Chia, M., Coté, J., Emery, C. A., Faigenbaum, A.,
Hall, G., Kriemler, S., & Léglise, M. (2015). International Olympic Committee consensus
statement on youth athletic development. British Journal of Sports Medicine, 49(13), 843-851.
https://doi.org/10.1136/bjsports-2015-094962

Bilgic, M., Brustio, P. R., Ugurlu, A., & Isin, A. (2025). The road to the hoop: Relative age effects
and game-related performance in youth basketball. Perceptual and Motor Skills,
https://doi.org/10.1177/00315125241310270

Carraco, D. D. S., Galatti, L. R., Massa, M., Loturco, 1., & Abad, C. C. C. (2020). Centesimal age
and relative age effect in elite futsal players. International Jonrnal of Exercise Science, 13(06),
329-341. https://doi.org/10.70252/MUKA1361

de Oliveira Castro, H., da Silva Aguiar, S., Clemente, F. M., Lima, R. F., de Conti Teixeira Costa,
G., Figueiredo, L. S., de Oliveira, V., Gomes, S. A., & Barbieri, R. A. (2022). Relative Age
Effect on Brazilian male elite futsal athletes according to playing position and

performance by goals scored on Brazil National Futsal Leagues. Mo#riz. Revista de Educacao
Fisica, 28, http:/ /dx.doi.org/10.1590/S1980-657420210011521

de Oliveira Castro, H., de Oliveira, V., Gomes, S. A., da Silva Aguiar, S., Ribas, S., Mizoguchi, M.
V., Campos Aburachid, L. V., & Figueiredo, L. S. (2022). Is the relative age effect
prevalent in elite Brazilian male futsal? An investigation based on age categories and
playing positions. Kinesiology, 54(2), 299-306. https://doi.org/10.26582/k.54.2.11

de Oliveira Castro, H., Figueiredo, L. S., de Castro Ribeiro, L., de Oliveira, V., da Silva Aguiar, S.,
& Gomes, S. A. (2022). Relative age effect on elite men's futsal according to region and
playing position: A study of the FIFA Futsal World Cup Lithuania 2021. Revista Andaluza
de Medicina del Deporte, 15(3), 97-101. https://doi.org/10.33155/j.ramd.2022.08.002

Doncaster, G., Medina, D., Drobnic, F., Gémez-Diaz, A. J., & Unnithan, V. (2020). Appreciating
factors beyond the physical in talent identification and development: Insights from the

Beden Egitimi ve Spor Arastirmalart Dergisi 2025  Journal of Physical Education and Sports Studies
Cilt 17 - Sayt 1 - Mart 2025 Volume 17 - Issue 1 - March


https://orcid.org/0000-0003-4666-2117
https://orcid.org/0000-0002-4828-6285
https://doi.org/10.1080/02640414.2015.1122204
https://doi.org/10.1007/s12662-009-0095-2
https://doi.org/10.1136/bjsports-2015-094962
https://doi.org/10.1177/00315125241310270
https://doi.org/10.70252/MUKA1361
http://dx.doi.org/10.1590/S1980-657420210011521
https://doi.org/10.26582/k.54.2.11
https://doi.org/10.33155/j.ramd.2022.08.002

69 | Isin & Ugutlu Futsalda Rolatif Yas Etkisi:
Sistematik Bir Inceleme

FC Barcelona sporting model. Frontiers in  Sports  and Active  Living, 2, 9.
https://doi.org/10.3389/fspor.2020.00091

Ferreira, S. A., do Nascimento, M. A., Cavazzotto, T. G., Weber, V. M. R., Tartaruga, M. P., &
Queiroga, M. R. (2020). Relative age in female futsal athletes: Implications on
anthropometric profile and starter status. . Revista Brasileira de Medicina do Esporte, 26(1),
34-38. https://doi.org/10.1590/1517-869220202601189174

Figueiredo, L., Gomes, L., Silva, D., Gantois, P., Fialho, J., Fortes, L., & Fonseca, F. (2022). The
relative age effect in Brazilian elite soccer depending on age category, playing position,
and competitive level. Human Movement, 23(2), 112-120.
https://doi.org/10.5114/hm.2022.109070

Figueiredo, P., Seabra, A., Brito, M., Galvao, M., & Brito, J. (2021). Are soccer and futsal affected
by the relative age effect? the Portuguese football association case. Frontiers in Psychology,
12, 9. https://doi.org/10.3389/fpsyg.2021.679476

Gil, S. M., Badiola, A., Bidaurrazaga-Letona, 1., Zabala-Lili, ., Gravina, L., Santos-Concejero, J.,
Lekue, J. A., & Granados, C. (2014). Relationship between the relative age effect and

anthropometry, maturity and performance in young soccer players. Journal of Sports Sciences,
32(5), 479-486. https://doi.org/10.1080/02640414.2013.832355

Gotze, M., & Hoppe, M. W. (2021). Relative age effect in elite german soccer: influence of gender
and competition level. Frontiers in Psychology, 11.
https://doi.org/10.3389/fpsyg.2020.587023

Hancock, D. J., Starkes, J. L., & Ste-Marie, D. M. (2015). The relative age effect in female
gymnastics: A flip-flop phenomenon.

Isin, A. (2021). The relative age effect in successful national football teams. Kinesiologia Slovenica,
27(2), 40-51. https://doi.org/10.52165/kinsi.27.3.40-51

Isin, A., Bilgic, M., & Brustio, P. R. (2024). Darwinian selection for the fittest, oldest or youngest:
relative age effects in European gymnastics. Sport  Sciences for Health, 1-8.
https://doi.org/10.1007/s11332-024-01303-8

Isin, A., & Melekoglu, T. (2020). The relative age effect in FIFA U-17 World Cup: The role of the
playing position and the continent. Baltic Journal of Health and Physical Activity, 12(2), 12-18.
https://doi.org/10.29359/BJHPA.12.2.02

José, L. T., André, K. C,, da, S. I. F., da Silva, R. G., Hannah, A., Goulart, B. A.; & da Silva, C. M.
F. (2022). The relative age effect on the selection of young athletes and the performance
of Brazilian futsal teams. Cuadernos de Psicologia del Deporte, 22(3), 212-220.
https://doi.org/10.6018/cpd.482241

Lago-Fuentes, C., Rey, E., Padrén-Cabo, A., Prieto-Troncoso, J., & Garcia-Nufiez, J. (2020). The
relative age effect in professional futsal players [Article|. Journal of Human Kinetics, 72(1),
173-183. https://doi.otg/10.2478 /hukin-2019-0105

Malina, R. M. (1994). Physical growth and biological maturation of young athletes. Exercise and Sport
Sciences Reviews, 22(1), 280-284.

Beden Egitimi ve Spor Arastirmalart Dergisi 2025  Journal of Physical Education and Sports Studies
Cilt 17 - Sayt 1 - Mart 2025 Volume 17 - Issue 1 - March


https://doi.org/10.3389/fspor.2020.00091
https://doi.org/10.1590/1517-869220202601189174
https://doi.org/10.5114/hm.2022.109070
https://doi.org/10.3389/fpsyg.2021.679476
https://doi.org/10.1080/02640414.2013.832355
https://doi.org/10.3389/fpsyg.2020.587023
https://doi.org/10.52165/kinsi.27.3.40-51
https://doi.org/10.1007/s11332-024-01303-8
https://doi.org/10.29359/BJHPA.12.2.02
https://doi.org/10.6018/cpd.482241
https://doi.org/10.2478/hukin-2019-0105

70 | Isin & Ugutlu Futsalda Rolatif Yas Etkisi:
Sistematik Bir Inceleme

Morales, V. R., Alves, 1. V. G., Galatti, L. R., & Marques, R. F. R. (2018). The relative age effect
on Brazilian Elite Futsal: Men and Women Scenarios. Mo#riz. Revista de Educacao Fisica,
23(3), Article €101704. https://doi.org/10.1590/S1980-6574201700030016

Musch, J., & Grondin, S. (2001). Unequal competition as an impediment to personal development:
A review of the relative age effect in sport. Developmental Review, 21(2), 147-167.
https://doi.org/10.1006/drev.2000.0516

Okazaki, F. H., Keller, B., Fontana, F. E., & Gallagher, J. D. (2011). The relative age effect among
female Brazilian youth volleyball players. Research Quarterly for Exercise and Sport, 82(1), 135-
139. https://doi.org/10.1080/02701367.2011.10599730

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C.; Mulrow, C. D.,
Shamseer, L., Tetzlaff, J. M., Akl, E. A., & Brennan, S. E. (2021). The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. by, 372.
https://doi.org/10.1186/s13643-021-01626-4

Penna, E. M., & Moraes, L. (2010). The relative age effect in Brazilian elite futsal players. Mo#riz-
Revista  de Edwcacao  Fisica,  16(3), 658-663.  https://doi.org/10.5016/1980-
6574.2010v16n3p658

Perondi, D., Dalla Valle, P. R., & Bernardino, H. S. (2018). Effect of relative age on Brazilian men's
and women's futsal athletes. Revista Brasileira de Futsal E Futebol, 10(41), 687-693.

Rodrigues, M. A. A., de Oliveira, V., Ribeiro, L. D., Bortolan, K. W., Clemente, F. M., Lima, R. F.,
Figueiredo, L. S., & Castro, H. D. (2023). No relative age effect among Brazilian elite
female futsal athletes: An analysis based on tactical individual performance and team’s
final position in the national championship. Kinesiology, 55(1), 138-145.
https://doi.org/10.26582/k.55.1.14

Salinero, J. J., Pérez, B., Burillo, P., & Lesma, M. L. (2013). Relative age effect in european
professional football. Analysis by position. Journal of Human Sport and Exercise, 8(4), 966-
973. https://doi.org/10.4100/jhse.2013.84.07

Schorer, J., Cobley, S., Bisch, D., Briutigam, H., & Baker, J. (2009). Influences of competition
level, gender, player nationality, career stage and playing position on relative age effects.
Scandinavian  Journal — of  Medicine & Science  in  Sports,  19(5),  720-730.
https://doi.org/10.1111/j.1600-0838.2008.00838.x

van Rossum, J. H. (2006). Relative age effect revisited: Findings from the dance domain. Perceptual
and Motor Skills, 102(2), 302-308. https://doi.org/10.2466/pms.102.2.302-308

Yagtie, J. M., de la Rubia, A., Sinchez-Molina, J., Maroto-Izquierdo, S., & Molinero, O. (2018). The
relative age effect in the 10 best leagues of male professional football of the Union of
European Football Associations (UEFA). Journal of Sports Science & Sedicine, 17(3), 409.

Beden Egitimi ve Spor Arastirmalart Dergisi 2025  Journal of Physical Education and Sports Studies
Cilt 17 - Sayt 1 - Mart 2025 Volume 17 - Issue 1 - March


https://doi.org/10.1590/S1980-6574201700030016
https://doi.org/10.1006/drev.2000.0516
https://doi.org/10.1080/02701367.2011.10599730
https://doi.org/10.1186/s13643-021-01626-4
https://doi.org/10.5016/1980-6574.2010v16n3p658
https://doi.org/10.5016/1980-6574.2010v16n3p658
https://doi.org/10.26582/k.55.1.14
https://doi.org/10.4100/jhse.2013.84.07
https://doi.org/10.1111/j.1600-0838.2008.00838.x
https://doi.org/10.2466/pms.102.2.302-308

Journal of Physical Education and

Sports Studies
March 2025, 17(1) 71-87

Beden Egitimi ve Spor Aragtirmalari s

Dergisi
BESAD
Mart 2025, 17(1) 71-87

Fiziksel Aktivitenin Akademik Bagar1 Uzerindeki Etkisi:

Sistematik Bir Derleme

The Effect of Physical Activity on Academic Achievement:

A Systematic Review

Sibel Nalbant®* & Dilruba Kaya'® "

sAlanya Alaaddin Keykubat Universitesi, Spor Bilimleri Fakiiltesi, Antalya, Tiirkiye
bAlanya Alaaddin Keykubat Universitesi, Lisansiistii Egitim Enstitiisii, Antrenétliik Egitimi (YL), Antalya Tiirkiye

Makale Gegmigi

Gelis : 24 Kasim 2024
Kabul : 14 Subat 2025
Cevrimigi : 26 Mart 2025
DOI: 10.55929 /besad.1588870

Makale Tiri
Inceleme Makalesi

Article History

Received : November 24, 2024
Accepted : February 17, 2025
Online  : March 26, 2025
DOI: 10.55929 /besad.1588870

Article Type
Review Atticle

Oz: Bu galismanin amaci, fiziksel aktivitenin akademik basartya olan etkilerini inceleyen randomize
kontrollii ¢alismalarin sistematik bir sekilde analiz edilmesidir. Calisma kapsaminda, 2020 yili Mart
ve Nisan aylarinda PubMed, ERIC, SportDiscus/EBSCO, Ulakbim ve Google Akademik
veritabanlarinda “akademik basar1” ve “fiziksel aktivite” anahtar kelimeleri kullanilarak kapsamlt
bir literatiir taramast gergeklestirilmistir. Ocak 2010 ile Aralik 2020 tarihleri arasinda yayimlanan,
fiziksel aktivitenin akademik basart tizerindeki etkilerini inceleyen Tirkee ve Ingilizce dillerindeki
randomize kontrolli ¢alismalar derlemeye dahil edilmistir. Tarama sonucunda 991 makale elde
edilmistir. Ancak, tekrar eden calismalar, sistematik derlemeler ve meta-analizler, tezler, konuyla
alakasiz makaleler, dil kisitlamalar (Ingilizce/Tiirkge olmayan), tam metnine ulagilamayan ve
randomize kontrolli olmayan ¢alismalar dislanmig ve nihai olarak uygunluklari degerlendirilen 8
calisma analiz edilmis ve betimsel analiz teknigi ile incelenmistir. Arastirmanin sonucunda ulasilan
veriler tablo ile gorsellestirilerek yorumlanmustir. Literatir tarama sirecinde, sistematik
incelemeler ve meta-analizler igin 6nerilen PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) akis semast kullandlmustir. Arastirma sonucunda, fiziksel aktivitenin
akademik bagartyt olumlu yonde etkiledigi ve egitimde fiziksel aktivitenin entegrasyonunun
yenilik¢i bir yaklagim olarak benimsenmesi gerektigi bulunmustur. Gelecekteki aragtirmalar,
fiziksel aktivitenin akademik basariya etkilerini farklt yas gruplari, sosyoekonomik durum ve uzun
vadeli sonuglar baglaminda daha ayrintili bir sekilde incelemelidir. Ayrica, egitim politikalarinin,
fiziksel aktiviteyi destekleyen programlari tegvik etmesi ve Ogretmenlere fiziksel aktivitenin
egitimde entegrasyonu konusunda egitimler sunmasi 6nemlidir.

Anahtar Kelimeler: Fiziksel aktivite, akademik basars, randomize kontrollii calismalar, egitim politikalar:

Abstract: This study aims to conduct a systematic analysis of randomized controlled trials
investigating the effects of physical activity on academic achievement. A comprehensive literature
search was performed in March and April 2020 across the PubMed, ERIC, SportDiscus/EBSCO,
Ulakbim, and Google Scholar databases using the keywords “academic achievement” and
“physical activity.” The review included randomized controlled trials published between January
2010 and December 2020 in English and Turkish that examined the relationship between physical
activity and academic achievement. The initial search yielded 991 studies. Following the exclusion
of duplicate records, systematic reviews, meta-analyses, dissertations, irrelevant studies, non-
English/Turkish publications, inaccessible full texts, and non-randomized controlled trials, a total
of 8 eligible studies were identified and analyzed using a descriptive analysis approach. The
findings were systematically synthesized and visualized in tabular format. The study adhered to
the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) framework
to ensure methodological rigor in the literature screening process. The findings demonstrate that
physical activity exerts a significant positive impact on academic achievement. Moreovert,
integrating physical activity into educational settings emerges as a progtessive and evidence-based
approach to enhancing student outcomes. Future research should adopt a more nuanced
perspective by examining age-specific effects, socioeconomic disparities, and long-term
implications. Additionally, education policies should prioritize the implementation of structured
physical activity programs and provide targeted professional development for educators to
facilitate its integration into curricula.

Keywords: Learning outcomes, student performance, physical education education policies
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GIRIS
Fiziksel aktivitenin (FA), hem fiziksel hem de ruhsal saglik Gzerindeki faydal etkileri tizerine yapilan
cok sayida arastirma, FA'nin genel yasam kalitesini artirmada ne kadar kritik bir rol oynadigini agike¢a
gostermektedir. Bu etkiler, yalnizca bireysel saglig iyilestirmekle kalmaz, ayni zamanda toplumsal
diizeyde siirdiiriilebilir kalkinma hedeflerine ulasabilmek icin de biiyiik bir 6nem tasir. Ozellikle
cocuklar ve ergenler gibi gelisim ¢agindaki bireylerde, diizenli FA'nin artirilmasi, yalnizca saglk
duizeylerini iyilestirmekle kalmaz, ayni zamanda akademik basarilari ve sosyal becerileri tizerinde de
olumlu etkiler yaratir. Ancak, giiniimiiz okul ortamlarinda artan sedanter yagam tarzi, cocuklar ve
gengler arasinda fiziksel inaktivite oranlarinin kayda deger sekilde yitkselmesine yol agmaktadir

(Barbosa vd., 2020). Bu durum hem saglik hem de egitim alaninda uzun vadeli olumsuz sonuglar

dogurabilmektedir.

Diinya Saglik Orgiitii, 5-17 yas arast cocuk ve ergenlerin giinde en az 60 dakika (haftada en az 150
dakika orta yogunlukta FA veya esdegeri FA yapmalarini Onermektedir. Bu Onerilen FA
duiizeylerinin karsilanmast, bilissel, motor ve sosyal becerilerin gelisiminin yanit sira kas-iskelet
sistemi sagligt icin de buytk 6neme sahiptir (WHO, 2007). Bununla birlikte, 2016 yili itibariyle, geng
Avrupalilarin sadece %34"iniin DSO’niin FA tavsiyelerini karsiladigi tahmin edilmektedir (WHO,
2016). Avrupali preaddlesan ¢ocuklarin (10-12 yas arast) okulda gecirdikleri zamanin ortalama
%065'ini hareketsiz aktiviteletle harcadiklari, okul glini basina ise yalnizca 16 dakika (%5) orta-

siddetli FA yaptiklart belirtilmistir (Martinez-Vizcaino, 2020).

Benzer olarak, Tturkiye’de 2017 yilinda yapilan ve tim bolgelerden toplam 6053 katilimcinin dahil
oldugu toplum tabanli bir aragtirmaya gore, 15 yas ve tizeri niifusun %43,6’st DSO niin FA
Onerilerini (haftada en az 150 dakika orta yogunlukta FA veya esdegeri) karsilamamaktadir

(Sarssaltik vd., 2023).

FA’y1 tesvik edici egitim politikalarina yatirim yapilmast, evrensel diizeyde ¢ocuklarin ve ergenlerin
FA duzeylerini artirmak amactyla 2018-2030 Kiresel Eylem Plant (WHO, 2018) ve Avrupa Bolgesi
2016-2025 Fiziksel Aktivite Stratejisi (WHO, 20106) ile uyumlu olacaktir. Okullar, ¢cocuklar ve
ergenler icin FA’ya katilimin artirilmast ve sagliklt yasam aliskanliklarinin tesvik edilmesi adina ideal
ortamlar sunmaktadir (Biddle & Asare, 2011). Bu baglamda son yirmi yil icinde, Turkiye'de ¢ocuklar
ve gengler icin diizenli FA aligkanliklart kazandirmak amaciyla beden egitimi, spor ve oyun dersleri
Ogretim programlart, “aktif ve saglikli hayat” ve “hareket yetkinligi” 6grenme alanlari seklinde
yeniden yapilandirilmustir. Ayrica, cocuklarin ve genglerin FA diizeylerini artirmak icin, dengeli ve

yeterli beslenme ile FA aliskanliklarint kazandirmaya yonelik gesitli ulusal programlar hazirlanmustir.
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Bu programlar, saglikli yasam tarzi ve hareketliligi tesvik etmek amaciyla bir dizi strateji ve eylem

planini icermektedir (Ciftci & Ballikaya, 2023).

Ancak okul ortami, 6grencileri dersler ve diger calisma faaliyetleri sirasinda uzun stire hareketsiz
kalmaya zorlamakta, bu durum da sedanter bir yasam tarzinin yerlesmesine sebep olmaktadir (Trost
& Dzewaltowski, 2008). Ayrica, basarilarinin genellikle standardize edilmis testler ve sinavlarla
oletldigti matematik ve fen bilimleri gibi derslerin 6n plana ¢tkmasi, beden egitimi derslerine
verilen 6nemin azalmasina neden olmaktadir (Trost & Dzewaltowski, 2008). Bunun sonucunda,
beden egitimi ve aktif oyuna ayrilan zaman, test basarist ile iliskilendirilen diger derslere alan agmak

amactyla giderek daha da kisitlanmaktadir (Bailey vd., 2009).

FA, akademik basartya olan potansiyel katkilarinin yant sira, kardiyovaskiler ve metabolik hastalik
risklerinin azaltilmasi, kemik saglhginin iyilestirilmesi gibi bir¢ok saglik faydasina sahiptir (Wang vd.,

2024).

Okullarda FA’nin tesvik edilmesi, Birlesmis Milletler’in Strdurtlebilir Kalkinma Hedeflerine
(United Nations, 2015), 6zellikle 3 (saglik ve refah), 4 (kaliteli egitim), 5 (cinsiyet esitligi), 10
(esitsizliklerin azaltilmast), 11 (stirdurtlebilir sehitler ve topluluklar) ve 13 numarali hedeflere (iklim

eylemi) ulasilmasina da katki saglayabilir.

Fiziksel inaktivite, dinya ¢apinda 6nemli bir saglik sorunu olarak kabul edilmekte ve kiiresel 6lim
siralamasinda dordiinct en 6nemli davranissal risk faktort olarak belirtilmektedir (WHO, 2018).
Bu baglamda, FA ile akademik basart arasindaki iliskiyi inceleyen ¢alismalarin artan 6nemi dikkat
cekmektedir. Okul ¢agt cocuklarinda, FA ile akademik basart arasindaki iliskilerin acikliga
kavusturulmasi gerektigi, mevcut arastirmalarda elde edilen bulgularin tutarsizliklar icerdigi
dustinilmektedir. FA’nin, sadece fiziksel gelisimi degil, akademik basartyt da dolayli olarak
etkileyebilecegi gézlemlenmistir (Oral vd., 2024).

"Akademik bagar1" kavrami, biligsel, sosyal ve cevresel faktorlerden etkilenen genis bir sonug
yelpazesini kapsar (Muslu, 2023). Akademik basari, bireysel Ozellikler (motivasyon, refah algisi,
yasam kalitesi, ebeveyn destegi), okul 6zellikleri (insan ve maddi kaynaklar, sinif biytkligi, 6gretim
yontemleri), aile destegi (sosyo-ekonomik yapt, aile biyiikligt) ve toplumsal olanaklardan (genglik
kultipleri, spor salonlari) etkilenmektedir (Barbosa vd., 2020). Akademik basariyt 6l¢mek icin
cogunlukla notlar ve test sonuglart kullanilsa da, FA’nin bilissel gelisime olan katkisinin arttigi ve
bu gelisimin 6grencilerin okul basarisint olumlu yonde etkiledigi de gosterilmistir (Fedewa & Ahn,

2011).
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FA’nin, beyin fonksiyonlarint iyilestirmesi ve yurtitme islevlerini desteklemesi, akademik basart
Uzerindeki etkisini actklamak icin 6nemli bir mekanizma olarak kabul edilmektedir. FA'nin, 6zellikle
prefrontal kortekste degisikliklere yol acarak diisinme, karar verme ve hafiza gibi bilissel islevleri
gelistirdigi bilinmektedir (Berggren vd., 2017). Aerobik FA’nin beyin islevlerini gelistirmesi ve
sinaptik iletimde néral buyime sagladigi dustnilmektedir (Ratey, 2008). Ayrica, dizenli FA’nin,
duygusal diizenleme, biligsel isleyis ve benlik algisint destekledigi ve bunun akademik basariya katk:
sagladigt gosterilmistir (Castelli & Valley, 2007).

FA’nin egitim Uzerindeki etkilerini inceleyen pek ¢ok arastirma yapimis olsa da, arastirma
desenlerinin cesitliligi nedeniyle elde edilen sonuglar arasinda tutarsizliklar bulunmaktadir. Sosyo-
ekonomik faktorler, aile destegi, yas, cinsiyet ve psikolojik unsurlar gibi degiskenlerin arastirmalarda
farklt sekillerde kullanimasi, sonuglarin tutarsiz olmasina neden olmustur. Ayrica, akademik
basartyt 6l¢mede hem standardize hem de standardize olmayan testlerin kullanilmasi, bulgularin
dogrulugunu etkilemektedir (Donnelly vd., 2016). Bu sebepletle, FA’nin akademik basartya etkisini
anlamak icin daha fazla arastirmaya ihtiya¢ duyulmaktadir (Barbosa vd., 2020).

Bu sistematik derlemenin amaci, okul ¢agindaki cocuklar ve ergenler tizerinde FA'nin akademik
basartya olan etkisini arastiran randomize kontrollii calismalarin mevcut kanitlarini sistematik olarak
incelemektir. Ayrica, FA programlarinin veya yontemlerinin akademik bagari tzerindeki etkilerini
arastirmak ve mevcut sorunlart ¢ézmeye yonelik 6nerilerde bulunmaktir. Bu calismalar, egitim

sektori ve toplum saglhgt politikalari icin faydalt stratejiler gelistirilmesine katk: saglayacaktir.

Bu calisgmanin derleme sorusu, "Fiziksel aktivitenin akademik basartya etkisini inceleyen randomize
kontrolli calismalarin sonuclart nelerdir?" olarak belitlenmistir. Bu soru ile, fiziksel aktivitenin
ogrencilerin akademik basarilart tizerinde nasil bir etkisi olduguna dair daha Once yapilmis

randomize kontrolli ¢alismalarin bulgularinin incelenmesi amaglanmustir.

YONTEM

Arastirmanin Modeli

Bu calismada, literatiriin sistematik olarak derlendigi bir arastirma modeli benimsenmistir.
Sistematik derleme strecinde, uygun sistematik incelemeler i¢cin kabul edilen PRISMA-P (Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols) akis semast kullanilmistir
(Moher vd., 2009). Literatir taramasi sirasinda, arastirmalar belitli bir arama motoru, anahtar
kelimeler, yillik dil ve arastirma yontemi sinirlamalarina gbre yapilmistir. Taramalar, “Pubmed,”

“Eric,” “Sportdiscus/Ebsco,” “Ulakbim” ve “Google Akademik” veri tabanlarinda
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gerceklestirilmis ve "akademik basart" ile "fiziksel aktivite" anahtar kelimeleri iceren calismalar
incelenmistir. Bu taramalar sonucunda, Ocak 2010 ile Aralik 2020 yillari arasinda yayimlanan,
Tiirkce ve Ingilizce dillerinde yazilmis sekiz randomize kontrolli calisma secilmistir ve bu ¢alismalar

sistematik derlemeye dahil edilmistir.

Sekil 1. PRISMA Akis Semast (Moher vd., 2009).

Sportdiscus/Ebsco N=220
Pubmed N= 620
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Ulakbim N= 28
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Arastirmanin Uygunluk Kriterleri

Bu calismaya, akademik basar1 ve fiziksel aktiviteyi ele alan, randomize kontrollii yontem kullanilan,
tam metnine ulagtlabilen, Ocak 2010 ile Aralik 2020 tarihleri arasinda yayimlanan Turkce veya

Ingilizce dildeki caligmalar dahil edilmistir.
Calismalarin Belirlenmesi ve Segimi

Arastirma kapsaminda belirlenen arama motorlart kullanilarak, 15 Mart 2021 ile 16 Nisan 2021
tarihleri arasinda yapilan taramalar sonucunda toplamda 991 makale elde edilmistir (Pubmed: 620,
Eric: 31, Sportdiscus/Ebsco: 220, Ulakbim: 28, Google Akademik/Scholar: 92). Calismaya dahil
edilen makalelerin se¢im siireci, Sekil 1'de ayrintilt olarak gosterilmistir. Sistematik detlemeye dahil
edilen calismalarin belirlenmesi ve se¢im streci, iki arastirmact tarafindan bagimsiz olarak
yapimistir. Gorts ayriliklarinin s6z konusu oldugu durumlar, arastirmacilar arasinda yapilan
derinlemesine incelemelerle tartisiimis ve nihai bir anlasmaya varilmistir. Calismalarin eleme stirect
su sckilde gerceklestirilmistir: Tekrar eden galismalar, sistematik detlemeler, meta-analizler, tezler,
Ingilizce veya Tiirkce olmayan yazilar, konu dist calismalar, tam metnine ulagtlamayan ve randomize
kontrollii olmayan ¢alismalar dislanmistir. Bu eleme siireci sonucunda, uygun bulunan 8 makale
kalite degerlendirmesine alinmustir. Calismalarin eleme siirecinde, 6zellikle ¢alisma metodolojisi ve
dil kriterleri g6z 6ntinde bulundurulmus ve sadece yiksek kaliteli, uluslararast gecerliligi olan

randomize kontrollii ¢alismalar dahil edilmistir.
Calismalarin Metodolojik Kalitesinin Degerlendirilmesi

Bu calismada kalitatif senteze dahil edilen 8 arastirmanin metodolojik kalite degerlendirmesi,
alaninda uzman iki arastirmact tarafindan yapilmistir. Degerlendirme icin, Polit ve Beck (2009)
tarafindan 6nerilen 12 degerlendirme Ol¢tta kullandmistir. Degerlendiriciler, her bir arastirmayt
bagimsiz olarak, her bir 6l¢ltin karsilanmast durumunda "1 puan", karsilanmamast durumunda ise
"0 puan" vererek degerlendirmistir. Yapilan degetlendirme sonucunda, en yiksek puanin 11, en
dustik puanin ise 7,5 oldugu bulunmustur. Ayrica, iki puanlayict arastirmact arasindaki
karsilastirmalt uyumun giivenirligini stnamak amactyla uyum analizi (kappa degeri) hesaplanmustir.
Istatistiksel analiz sonucunda kappa degeri 0,75 olarak hesaplanmis ve uzmanlar arasinda makul
dizeyde bir uyum saglanmistir. Bu sonug, kullanilan degerlendirme 6lgttlerinin giivenilirligini ve

gecerliligini desteklemektedir.
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Aragtirmada Siirecinde Uygulanan Etik Ilkeler

Bu arastirmada, dahil etme ve dislama kriterleri acik bir sekilde beliflenmis ve literatlir tarama
strecinde kullanilan anahtar kelimeler net bir bi¢cimde agiklanmistir. Tarama yapilan ¢alismalar,
arastirmacilar tarafindan ortak bir ¢evrimici klasérde depolanmis ve her bir ¢alisma, bagimsiz olarak
arastirmacilar tarafindan ayri ayri incelenmistir. Arastirmaya dahil edilen ve dislanan calismalarin
belirlenmesinde tum kriterler, arastirmacilar arasinda tutarli bir sekilde uygulanmustir. Veri
analizinde, ¢alismalara ait yazar adi ve diger kisisel bilgiler agik¢a belirtilmis ve bu bilgiler, arastirma
sturecinin seffafligt ve dogrulugunu saglamak amaciyla kullanilmistir. Bununla birlikte, ¢calismalara
ait bilgiler yalnizca literatlir tarama ve analiz sturecinde dogrulama ve degetlendirme amaciyla
paylasilmistir. Verilerin guvenirligini saglamak amacityla iki arastirmact arasindaki uyum, kappa
degeri ile dogrulanmustir. Boylece, arastirmanin etik sorumluluklart ve guvenilirlik ilkeler

gozetilerek veri ¢ikarimi ve analizi gergeklestirilmistir.
Verilerin Cikarimi

Arastirmanin veri ¢tkarimi streci, iki arastirmact tarafindan bagimsiz olarak gergeklestirilmistir.
Verilerdeki farkliliklar, arastirmacilar arasinda yapilan derinlemesine tartismalarla ele alinmis ve
nihai bir anlagsmaya varilmistir. Veri ¢tkarimi sonucunda elde edilen 8 ¢alisma, betimsel analiz
teknigiyle incelenmis ve analiz edilmistir. Arastirma sonucunda ulasilan veriler, tablo araciligiyla
gorsellestirilmis ve yorumlanmistir. Elde edilen veriler, anlasilir bir sekilde sunulmak amaciyla
calismanin yazar(lar)i ve yili, amact, katithimecilar, uygulanan miidahale programi ve stiresi ile sonug

ve Oneriler basliklart altinda Tablo 1’de gorsellestirilmis ve yorumlanmistir.
BULGULAR

Bu sistematik detleme kapsaminda incelenen calismalarda, FA'nin akademik basart tizerindeki
etkileri ile ilgili 6nemli bulgular elde edilmistir. Yapilan incelemeye gore, FA ve akademik basari
arasindaki iliskiyi anlamak icin farkli yas gruplarindan (ilkokul, ortaokul ve lise Ggrencileri)
katilimecilar ile birlikte distik sosyoekonomik diizeye sahip gruplar da arastirmalara dahil edilmistir.
Calismalarda, katithmcilarin FA  diizeyleri, akademik performanslart ve bilissel islevleri gibi
degiskenler incelenmistir. Bir kisminda, FA programlarinin geleneksel egitim yontemleriyle
karsilastirilmasi, okuma yazma becerileri, matematik basarisi ve dikkat siireleri gibi akademik basart
gostergelerinin  Slgilmesi amaclanmustir.  Ayrica, FA Oncesi ve sonrast bilissel islevlerdeki

degisiklikler, dikkat siiresi ve gorev tamamlama oranlart gibi iligkili parametreler de
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degerlendirilmistir. Calismalarda, FA duzeylerinin 6l¢iilmesi icin FA fitnesgram, akselomarete gibi

cesitli test araclarindan yararlanilmistir.

FA programlarinin stresi, haftada 1-3 gin ve toplamda 30-90 dakika arasinda degisiklik
gostermektedir. Calismalarin cogunun boylamsal tasarimlar tzerine kurulu oldugu, buna karsin kisa
stureli calismalarin sinirh oldugu gézlemlenmistir. Boylamsal tiirdeki galismalar, FA ile akademik
basart arasindaki iligkiyi zamansal olarak izlemeye olanak tanimis ve bu tir degisimlerin zaman
icindeki dinamiklerini daha iyi agiklanmasina yardimct olmustur. Akademik basari degerlendirmeleri
icin standart testler, 6gretmen ve 6grenci miilakatlari, ayrica 6grenci 6z degerlendirme anketleri gibi
cesitli yontemler kullanilmistir. Bu bulgular, FA'nin akademik basariy1 destekleyen 6nemli bir faktor

olabilecegini ortaya koymaktadir.

Tablo 1. Sistematik Derlemeye Dahil Edilen Arastirmalarin Bulgular

davranislar ve

becerilerini gelistirmeyi
amaclamaktadir. 6 hafta

Yazar/Yil Amag Katilimcilar  Uygulanan Miidahale Sonug/Oneri
Programu ve Siiresi
Szabo-Reed  Smifici derslerde  UG: n=316, 3 yil boyunca her birim  Sinif i¢inde uygulanan diizenli
vd., (2017)  uygulanan FA’nin  KG: n=268,  ders 6ncesi haftada 5 FA’ nin, 6grencilerin gérev
gbrev tamamlama  Toplam: 584,  giin, glinde 10 dk sabah, basinda kalma oranlarini ve AB’
orant ve AB ilkégretim 3.- 10 dk 6gleden sonra, yi arttirdigi bulunmustur. Bu
tizerindeki etkisi 4. Stuf toplamda 20 dk orta ve  baglamda, FA’ nin AB’ yi
siddetli FA destekleyici bir strateji olarak
kullanilabilecegi 6nerilmistir.
Wright vd.,  Okul tabanli FA 100 mil 100 Mile Grubu: 2 yil Uygulama gruplarinin katildig
(2016) programlarinin programi UG:  boyunca haftada 3 mil programlarin AB tizerinde
biligsel islev ve n=411, Just yurtylis veya kosu (okul  olumlu etkileri oldugu
AB tzerindeki Move slireci veya sonrast), saptanmistir. Okul tabanh FA
etkisi Programi Just Move Grubu: 2 yil  programlarinin AB’ yi
UG: n=391, boyunca haftada 5 gin,  destekleyici bir strateji olarak
KG: n=380, ginde 5-15 dk, FA kullanilabilecegi 6nerilmistir.
Toplam: (sinif ici derslere
1182, entegre)
ilkégretim 3.-
4. simf
Mavilidi vd., Ingilizce dersine UG: n=5 Thinking While Moving FA temelli Ingilizce derslerinin,
(2019) entegre edilen okul, KG: in English programu: Ogrencilerin AB ve katilimini
sinif ici FA n=5 okul, Ingilizce derslerine artirdidt belirlenmistir. Ayrica,
uygulamalarinin Toplam: 10 entegre edilen FA ile okuma-yazma becerilerini
dil 6grenme okul, Ogrencilerin dil gelistirdigi sonucuna varilmistir.
streci, AB diizeyi, ilkégretim 3.-  Ggrenme streglerini, Gelecek arastirmalarda, uzun
sinif ici 4. stnif AB ve bilissel donemli etkilerin ve FA

seviyelerindeki degisikliklerin
izlenmesi icin akselereometre
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bilissel beceriler
Uzerindeki etkisi

boyunca haftada 3 giin,
40 dk. Ingilizce dersine
entegre edilen sinif ici

araclarinin kullanilmast
Onerilmektedir

Toplam: 171,
ilkégretim 2-
5.stuf

FA uygulamalart
Have vd., Matematik UG: n=208, 9 ay boyunca haftada 6 FA ile entegre edilen matematik
(2018) derslerine entegre  KG:n=182,  glinde, 45 dakika derslerinde, basarida anlamli bir
edilen FA’ nin Toplam: 450,  sureyle, 15-20 dk artts gbzlemlenmistir. Bu
AB’ ye etkisi lkogretim 2-  matematik dersine baglamda, FA’ nin 6grenme
4.s1uf entegre edilen FA tizerindeki etkilerinin daha
kapsaml bir sekilde
degerlendirildigi arastirmalarin
yapilmasi 6nerilmektedir.
Bartholomew Matematik ve dil ~ FA+Mat UG: Texas I-CAN projesi: Programin gérev tamamlama
vd., (2017)  Ogrenimi dersleri 9 okul, Derslere entegre edilen  orani, dikkat ve AB’ ye anlamlt
ile entegre edilen ~ FA+Dil Ogr.  FA ile ¢ocuklarin etkisi oldugu belirlenmistir.
FA’ nin gbrev UG: 10 okul,  6grenme siireglerini Gelecekteki ¢alismalarda, FA’
tamamlama orani, KG: 9 okul, gelistirmeyi nin gérev tamamlama orant
dikkat ve AB’ye  Toplam: 28 amagclamaktadir. 9 ay tzerindeki etkisinin daha
etkisi okul, boyunca haftada 5 giin,  kapsamli bir sekilde incelenmesi
ilkégretim 2-  giinde 10-15 dk Onerilmektedir.
3.s1if
Robbins vd., Okul dist UG: n=752, Gitl's on the Move Programin, kiz 6grencilerin FA
(20106) streclerde KG: n=767,  Program:: Kiz ve AB’ leri tizerinde olumlu
uygulanan FA’ nin  Toplam: cocuklarinin FA etkisi oldugu bulunmustur. Bu
ergenlik d6nemi 1519, seviyelerini artirarak tiir yenilikci yaklagimlarin
kiz cocuklarinin ortadgretim AB’lerini iyilestirmeyi benimsenmesi ve konuyu ele
FA ve AB’ye 5-8. stuf hedeflemektedir.17 alan yeni ¢alismalarin yapilmast
etkisi hafta boyunca haftada 3  6nerilmektedir.
gin, giinde 90 dk, okul
dist FA uygulamalari
Davis vd.,  Egzersizin agirt Distk 13 hafta boyunca Egzersizin, asirt kilolu
(2011) kilolu cocuklarin ~ Yogunlukta haftada 7 gln, glinde cocuklarda yiritict iglevler ve
yurttici islev ve  FA UG 20-40 dakika egzersiz matematik bagarisint iyilestirdigi
AB tizerindeki n=>55, Yiksek belirlenmistir. Gelecekteki
etkisi Yogunlukta aragtirmalarin, farkl yas gruplari
FA UG: ve etnik kékenlerden daha genis
n=56, KG: orneklemlerle yapilmasi, farkl
n=60, egzersiz tirlerinin biligsel

gelisim tzerindeki etkilerinin
incelenmesi ve sosyal
etkilesimlerin etkilerini izole
edebilmek icin daha giiclii
arastirma tasarimlarinin
kullanilmast 6nerilmektedit.
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Harveson Akut acrobik ve Diren¢ Egz. Beden egitimi dersinde  Akut direncg egzersizin
vd., (2019)  direng UG: n=21, uygulanan aerobik ve matematik testi performansint
egzersizlerinin Aerobik Egz.  diren¢ egzersizleri, 3 ve bilissel islevi 6nemli dlciide
biligsel UG: n=21, hafta boyunca haftada 1 gelistirdigi bulunmustur.
performans ve KG: n=21, giin, giinde 20 dk Gelecekteki arastirmalarda,
AB’ ye etkisi Toplam: 63 egzersiz yogunlugunun daha
ortadgretim giiclii yontemlerle belirlenmesi,
7-8.s1uf cinsiyet farkliiklarinin

incelenmesi ve duygusal durum
ile uyarilma seviyelerinin
dogrudan degerlendirilmesi
Onerilmektedir.

Kisaltmalar: UG: Uygulama Grubu, KG: Kontrol Grubu, FA: Fiziksel Aktivite, AB: Akademik Basart

Sistematik detlemeye dahil edilen ¢alismalar, FA'nin akademik bagari tizerindeki etkilerini ¢esitli
actlardan incelemistir. Szabo-Reed arkadaslarinin (2017) calismast, sinif icindeki FA'nin akademik
derslerde gérev tamamlama oranint artirdigini ve dikkat becerilerini gelistirdigini ortaya koymustur.
Bu ¢alisma, FA'nin sosyo-demografik degiskenletle olan iliskisini ele alarak daha genis bir baglam
sunmaktadir. Wright ve arkadaslart (2010) tarafindan gergeklestirilen arastirmada, okul tabanlit FA
programlarinin bilissel islevler ve akademik basart tizerindeki etkileri degerlendirilmis; 6zellikle
dustik gelirli ve etnik cesitlilik gbsteren bir toplulugun incelenmesi, sosyal adalet ve erigim

konularinda 6nemli katkilar saglamustir.

Mavilidi ve arkadaslart (2019), "Thinking While Moving in English" programi araciligiyla FA'nin dil
Ogrenimi tuzerindeki etkilerini arastirmis ve bu baglamda bilissel stirecler tizerindeki etkisini farkls
bir perspektiften ele almistir. Have ve arkadaslart (2018) ise matematik derslerine entegre edilen
FA'nin akademik basartya etkisini vurgulamis ve ders icindeki 6grenme metodolojileri ile FA'nin
entegrasyonuna dair 6nemli bilgiler sunmustur. Bartholomew ve arkadaslari (2017), aktif 6grenme
uygulamalarinin akademik basari Uzerindeki etkilerini inceleyerek, FA'nin derslerde nasil yer
alabilecegine dair pratik yaklagimlar gelistirmistir. Robbins ve arkadaslart (2016) tarafindan
yuritilen "Girls on the Move" programi, kiz ¢ocuklart iizerindeki FA'nin etkilerini degerlendirmis
ve cinsiyet temelli farkliliklart inceleyerek, toplumsal cinsiyet baglaminda FA'ya erisimin 6nemine
dikkat cekmistir. Davis ve arkadaslart (2011), asir1 kilolu ¢ocuklarda egzersizin bilissel fonksiyonlar
ve akademik basari tzerindeki olumlu etkilerini arastirarak, saglk ve egitim alanlart arasindaki
etkilesimi incelemislerdir. Son olarak, Harveson ve arkadaslart (2019), aerobik ve direng
egzersizlerinin  karsilastirilmast yoluyla, farkli egzersiz turlerinin akademik basart tzerindeki
etkilerini incelemis ve egitim ortamlarinda cesitliligin artirtlmasinin 6nemini vurgulamistir. Bu

calismalar, FA'nin akademik basart tzerindeki etkilerini sosyo-demografik, cinsiyet ve saglik
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baglaminda ¢ok yonli bir sekilde ele almis ve bu etkilesimlerin egitim politikalart ve uygulamalarinin

gelistirilmesine katk: sagladigini géstermektedir.

Sistematik detlemeye dahil edilen arastirmalarin katilimer profilleri de 6nemli bir gesitlilik
gostermektedir. Katilimer profillerinin ¢esitliligi, FA'nin akademik basari tizerindeki etkilerini farkli
demografik gruplar tizerinden anlamaya olanak tanimaktadir. Ornegin, Wright ve arkadaslarinin
(2016) calismasinda, distk gelirli ve etnik ¢esitlilik gdsteren bir grup incelenmis ve bu ¢alisma,
sosyal esitlik konularina 6nemli katkiar saglamistir. Robbins ve arkadaslari (2016) tarafindan
gerceklestirilen "Gitls on the Move" programi, kiz ¢cocuklarinin FA'ya katiliminin akademik basart

tzerindeki etkilerini incelemis ve cinsiyet temelli farkliliklarin egitimdeki 6nemini vurgulamistir.

Detlemeye dahil edilen calismalarin veri toplama yontemleri de dikkate deger bir cesitlilik
gostermektedir. Kullanilan araglar arasinda ivmedlgerler, akademik testler, mulakatlar ve anketler
yer almaktadir. Tvmedlcerler, katilimetlarin FA'larint nesnel bir bicimde 6lgmekte ve giinlitk FA
dizeyleri hakkinda ayrintii veriler sunmaktadir. Bu araclar, bireylerin aktivite strelerini,
yogunluklarint ve hareket tirlerini kaydederek FA'nin nicel analizine olanak tanimaktadir.
Akademik testler ise Ogrencilerin bilissel yeteneklerini ve akademik basarilarini 6lgmek icin
kullanilan standartlastirilmis yontemlerdir ve FA'nin akademik performans tzerindeki etkilerini
dogrudan degerlendirmeye imkan saglamaktadir. Anketler, katiimcilarin FA  aliskanliklari,
motivasyonlart ve deneyimlerine dair 6z degetlendirmeler yapmalarina olanak tanimaktadir.
Milakatlar ise katiimciarin FA ile akademik basari arasindaki iliskiyi nasi algiladiklarinin
derinlemesine anlasilmasina katki saglamaktadir. Farkli veri toplama yontemlerinin bir arada
kullanilmasi, arastirmalarin ¢ok yonli bir sekilde degerlendirilmesine ve elde edilen bulgularin

zenginliginin artirllmasina olanak tanimaktadir.

Sonug olarak, sistematik detlemeye dahil edilen ¢alismalar, FA'nin akademik basart tzerindeki
etkilerini ¢cok boyutlu bir sekilde incelemis ve farkli katilimer profilleri ile veri toplama yontemleri
kullanarak guvenilir ve kapsamli sonuglar sunmustur. Calismalar, FA'nin akademik bagariya
etkilerini degerlendirirken, sosyo-demografik degiskenlerden cinsiyet farkliliklarina, saglik ve egitim
arasindaki iliskilere kadar genis bir yelpazede 6nemli bulgular ortaya koymus; bu bulgular, egitim
politikalarinin ve uygulamalarinin gesitlendirilmesi ve gelistirilmesi i¢in saglam bir temel

olusturmustur.
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TARTISMA

FA'nin, okul ¢agindaki ¢cocuklar ve ergenlerin akademik basarilart ve bilissel gelisimleri tizerindeki
olumlu etkilerine dair ¢ok sayida kanit bulunmaktadir. Yapilan meta-analizler, FA ile akademik
performans arasinda kictikten orta dizeye kadar olumlu iliskiler bulundugunu ve bu iliskinin
Ozellikle matematik becerileri, okuma yetkinligi ve genel akademik bagari gibi alanlarda
belirginlestigini ortaya koymaktadir (Alvarez—Bueno vd., 2017; Fedewa & Ahn, 2011; Martin vd.,
2018; Sneck vd., 2019; Benjamin & Jennifer, 2003; Li vd., 2017). Bu bulgular, FA'nin biligsel islevler
tzerindeki olumlu etkilerinin sadece kisa donemle sinirli olmadigini, ayni zamanda uzun vadede
akademik  basariyt artirmada onemli bir  rol oynadigini  gbstermektedir.
Literaturdeki sistematik derlemeler ve meta-analizler, FA ile akademik basart arasinda kiiciikten orta
duizeye kadar olumlu iligkiler bulundugunu ve olumsuz etkilerin kaydedilmedigini vurgulamaktadir
(Barbosa vd., 2020; Fedewa & Ahn, 2011). Ozellikle, sinif tabanli FA miidahalelerinin 6grenci sinav
basarilari, dikkat stiresi ve beden kitle indeksleri tizerinde anlamli etkiler yarattigt bildirilmistir
(Donnelly & Lambourne, 2011). Uzun dénemli FA mudahalelerinin, akademik basart tizerindeki
etkisinin kisa dénemli mudahalelerden daha belirgin oldugu ve 6grencilerin derse odaklanma
davranislart tizerinde olumlu sonuglar dogurdugu ortaya konmustur (Alvarez-Bueno vd., 2017;
Barbosa vd., 2020). Ayrica, aerobik egzersizlerin bilissel islevler ve akademik basart tizerinde en
glcli olumlu etkiye sahip oldugu rapor edilmistir (Fedewa & Ahn, 2011). Yapilan kapsaml bir
detleme, FA ile akademik performans arasindaki iligkilerin %50,5'inin olumlu, %48'inin ise anlaml
bir iliski gostermedigini ortaya koymustur (Rasberry vd., 2011). Bu bulgular, okul mifredatina
FA'nin entegrasyonunun, oOgrencilerin  akademik basarilarint  olumsuz etkilemeden fayda
saglayabilecegini ve okul bazli FA programlarinin uygulanmasinin 6nemini vurgulamaktadir. Egitim
politikalart olusturulurken, FA'y1 tesvik eden programlarin gelistirilmesi ve okul miufredatlarina

dahil edilmesi gerektigi kanitlanmaktadir.

Bu sistematik derlemede incelenen calismalar da mevcut literaturii destekler nitelikte, FA'nin
akademik bagari tizerindeki etkilerine dair 6nemli bulgular sunmaktadir. Szabo-Reed ve arkadaslar
(2017), sinif icindeki FA'nin, 6grencilerin dikkat stiresi ve gérev tamamlama oranlarini artirdigini
belirtmistir. Bu bulgu, FA'nin 6gretim siirecine entegrasyonunun onemini vurgulamaktadir. Bu
baglamda, sinif ici FA uygulamalarinin, 6grencilerin bilissel islevlerini destekleyerek 6grenme
sureclerine katkida bulunabilecegi sOylenebilir. Wright ve arkadaslari (2016) tarafindan
gerceklestirilen arastirma, distk gelirli ve etnik cesitlilik gosteren gruplarda FA programlarinin

bilissel islevler tizerindeki olumlu etkilerini ortaya koymustur. Bu sonug, sosyal esitlik ve egitimde
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erisim konularinda 6nemli bir katkidir. Egitimde esitlik¢i bir yaklasim gelistirilmesi gerektigine dair
gucli bir 6neri sunmaktadir. Mavilidi ve arkadaslari (2019), FA ile dil 6grenimi arasindaki iligkiyi ele
almis ve bu tur programlarin akademik basart tizerinde yeni boyutlar agabilecegini gbstermistir. Bu
bulgu, dil 6grenimi gibi daha az fiziksel etkilesim gerektiren alanlarda bile FA'nin faydal
olabilecegini ortaya koymaktadir. Benzer sekilde, Have ve arkadaslart (2018), matematik derslerine
entegre edilen FA'nin akademik bagariyr artirabilecegini ve 6gretim metodolojileri ile FA'nin
entegrasyonu konusunda 6nemli bilgiler sundugunu vurgulamistir. Bu durum, multidisipliner bir
yaklasgimin egitimdeki O6nemini ortaya koymakta, FA ve akademik icerigin entegrasyonunun
faydalarini géstermektedir. Bartholomew ve arkadaslart (2017) ise aktif 6grenme uygulamalarinin
akademik basart Uzerindeki etkilerini inceleyerek, FA'nin derslerde yer almasinin olusturdugu
olumlu sonuglara dikkat ¢ekmis ve yenilik¢i yaklasimlar sunmustur. Bu bulgular, 6gretim
yontemlerinin  ¢esitlendirilmesinin  6grencilerin  akademik performansint arttirabilecegini ve
Ogrenme sureglerine yeni bir boyut kazandirabilecegini gostermektedir. Derleme kapsaminda
incelenen ¢esitli ¢alismalarda, cinsiyet, sosyoekonomik durum ve yas gibi degiskenlerin FA ile
akademik basar1 arasindaki iliskiyi etkiledigi gortlmistir. Robbins ve arkadaslart (2016), "Gitls on
the Move" programinin, kiz cocuklart tzerindeki etkilerini degerlendirerek, toplumsal cinsiyet
baglamindaki farkliliklart incelemis ve egitim politikalarinin olusturulmasinda bu faktorlerin dikkate
alinmast gerektigini ortaya koymustur. Cinsiyet esitligi baglaminda FA programlarinin tasarimi,

ogrencilerin esit firsatlarla egitim almasini saglamak agisindan 6nem tasimaktadir.

Sonug olarak, bu sistematik detleme, FA'nin akademik basari tizerindeki olumlu etkilerini gtliclii bir
sekilde ortaya koymustur. Incelenen calismalar, FA miidahalelerinin 6grencilerin akademik
basarlarint artirdigi, dikkat ve gérev tamamlama gibi bilissel becerilerini gelistirdigi ve FA'nin
Ogretim sureglerine entegrasyonunun egitimde yenilik¢i bir yaklasim olarak benimsenmesi
gerektigini vurgulamaktadir. Bu baglamda, FA'nin akademik basari tizerindeki etkilerinin sistematik
bir sekilde ele alinmast ile ortaya ¢tkan sonuglarin, egitim politikalarinin gelistirilmesine énemli bir

stratejik dayanak olusturabilecegi dustiniilmektedir.

Gelecekteki arastirmalarda, kisa ve uzun dénemli FA mudahalelerinin, farkli akademik alanlardaki
etkilerinin yas gruplari ve sosyoekonomik durumlar agisindan incelenmesi Onerilmektedir. Bu
arastirmalar, 6gretim sireclerine entegre edilmis FA'nin, biligsel gelisim ve 6grenme stregleti
tzerindeki uzun vadeli etkilerini daha ayrintili bir sekilde ortaya koyabilecektir. Ayrica, egitim
otoritelerinin, FA'yt destekleyen kapsayict programlar gelistirmeleri ve Ogretmenlere FA
miudahalelerini nasil entegre edebilecekleri konusunda hizmet i¢i egitimler sunmalari 6nemli
gorilmektedir.
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SONUC

Detleme kapsaminda incelenen c¢alismalar, egitim politikalarinin FA'yr artirmayr hedefleyen
programlari desteklemesi gerektiini ortaya koymaktadir. Ozellikle, cocuklarin ve genclerin
akademik bagarilarini artirmak icin FA' nin §gretim yontemleriyle entegrasyonunun benimsenmesi
buytk bir 6nem tasimaktadir. Bu yaklasim, yalnizca 6grencilerin bilissel ve akademik gelisimlerini
tesvik etmekle kalmayacak, aynt zamanda onlarin genel saglikli gelisimlerini de destekleyecektir. Bu
baglamda, egitim kurumlarinin ve politika yapicilarin, FA' ya yonelik uzun vadeli yatirimlarin
potansiyel faydalarini gbz 6ntinde bulundurarak stratejik planlamalar yapmalart kritik bir 6nem arz

etmektedir.
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Abstract: This study aims to provide guidance for evidence-based training optimization by
examining differences in position-specific internal and external training loads of elite youth soccer
players. A total of 27 players from a Ul7 team competing in the Elite Academy League
patticipated in the study, comprising four fullbacks, four forwards, eight wingers, seven
midfielders, and four center-backs. The mean age of the players was 17 years, the mean height
was 179.19  6.05 cm, and the mean body weight was 71.62 £ 6.38 kg. Data were collected during

Article History the competition period. Internal training load was assessed using heart rate (minimum, average,

Received : February 12, 2025 and maximum) and Rating of Perceived Exertion (RPE). External load parameters included
Accepted : March 1'5, 2025 measures such as total distance, number of sprints, accelerations and decelerations, and time spent
Online  : March 26, 2025 in Speed Zone 4 (21.0-23.99 km/h) and Speed Zone 5 (24.0 > km/h). The statistical analysis using
DOI: 10.55929/besad. 1638831 the Kruskal-Wallis test determined the significance level as p < 0.05. As a result of the study,

significant differences were found among the values of Sprint (p < 0.001), Speed Zone 5 (p <
0.001), Acceleration (p < 0.001), Deceleration (p = 0.029), Training Load (p < 0.001) and
Maximum Heart Rate (p < 0.001) according to positions. These findings emphasize the specific
physical and physiological requirements of each position. Therefore, coaches and sports scientists
must develop position-specific training programs considering these requirements. Such an
approach can help athletes improve their performance, reduce the risk of injury, and ensure an
effective recovery process. Tailoring training protocols to positional demands can enhance player
performance, reduce injury risk, and optimize recovery strategies in elite youth football.
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INTRODUCTION

Football is an intermittent high-intensity sport that demands diverse physical and physiological
requirements based on player positions. Monitoring internal and external loads during training is
crucial for enhancing performance, reducing injury risks, and accelerating recoveries (Djaoui et al.,

2017). According to Borresen & Lambert (2009), Halson (2014), and Martin & Andersen (2000),
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the internal load is defined as the athlete's perceived physiological stress, including factors such as
heart rate, rating of perceived exertion, and blood lactate levels. This study quantifies the external
load in terms of mechanical parameters related to, for example, the total distance covered in a
session, the number of sprints, or accelerations. It captures both aspects of load measurements to
gain a detailed insight into what football players at different playing positions go through (Bourdon
et al,, 2017).

Such technological developments include the GPS system, accelerometer, and heart rate monitor,
enhancing real-time monitoring and evaluation of these loads (Akenhead & Nassis, 2016). Such
monitoring allows a coach to individualize training for different playing positions based on differing
physiological and mechanical requirements. For example, playing forwards will generally require
more high-intensity sprint repetitions. In contrast, midfield play covers more considerable total
distances at different speeds over one game, while defenders accelerate and decelerate frequently

during games (Arjol-Serrano et al., 2021; Bloomfield et al., 2007).

Position-specific load monitoring is a crucial factor in optimizing performance and reducing injury
risks. In high-intensity sports such as football, players' internal and external loads vary significantly
depending on their playing positions. Research indicates that midfielders cover greater distances
compared to other positions, while forwards run shorter distances but at higher speeds (Castellano
et al., 2011). These differences not only influence physical demands but also have a direct impact

on injury risks.

The variability in tactical roles leads to distinct internal and external load dynamics for each
position. Overloading players without adequate recovery increases the likelihood of injury, whereas
undertraining can lead to a decline in match performance (Malone et al,, 2017). Therefore,
managing load based on position-specific requirements is vital for enhancing both physical
endurance and injury prevention. Coaches and performance specialists should develop
individualized training programs that consider each player’s unique load profile, thereby

maximizing performance while minimizing injury risks.

While there is a growing interest in internal and external loads, little is known about their interaction
and variation among playing positions. More specifically, previous studies used external load
parameters (e.g., sprint counts or total distance) and internal load indicators, including heart rate
variability (Casamichana et al., 2013; de Dios-Alvarez et al., 2021; Maughan et al., 2021; Nobari et

al., 2020). However, few have systematically embedded these measures into all footballing
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positions. This gap in the literature also shows the need for further studies that consider both types

of loads simultaneously (Nobari et al., 2021).

Given the positional demands in football, this study aims to quantify differences in internal and
external training loads, providing a foundation for position-specific training prescriptions. We
hypothesize that forwards will experience higher sprint frequencies and greater internal loads due
to the intermittent nature of their role. At the same time, midfielders will demonstrate higher total
distances covered at moderate intensities. Defenders are expected to show lower overall distance
but higher acceleration and deceleration rates, reflecting the demands of their position. By
exploring these differences, this study seeks to contribute to developing position-specific training

and recovery protocols, ultimately improving both performance and player well-being.

METHODS

Research Model

A longitudinal, prospective, and observational design was conducted on a male academy football

player for one season.
Participants

This study included 27 athletes from an Under-17 football team competing in the elite football
academy league (positions: 4 fullbacks, four forwards, eight wingers, seven midfielders, and four
center-backs). The participants had a mean age of 17 years (Mean * standard deviation (SD);

height: 179,19 £ 6,05 cm, body mass: 71,62 £ 6,38 kg). Throughout the 2022-2023 season, the

athletes' internal and external training loads were monitored for 5 months, spanning 19 weeks.
Ethical Approval

This study was approved by Kiitahya Dumlupinar University Social and Human Sciences Scientific
Research and Publication Ethics Committee on 04/07/2024 with decision number 308. All
participants were fully informed about the research procedures and voluntarily participated in the

study. The study was conducted in accordance with the Declaration of Helsinki.
Data Collection Tools

During Elite Academy League training sessions, internal and external loads were monitored using

a 10Hz GPS sensor integrated with a microelectromechanical system (MEMS). Each player had a
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GPS unit and a 200Hz MEMS motion sensor, including a tri-axial accelerometer, gyroscope, and
magnetometer. The device, weighing 39g and measuring 36 X 68 X 13 mm, was secured to the

laver's chest with a specialized strap, positioning the sensor over the xiphoid process. Monitorin
play p p, P g P p g

was carried out using the Polar Team Pro system (Figure 1).

Figure 1. Polar Team Pro system

Previous studies have demonstrated that GPS devices operating at a sampling frequency of up to
10Hz offer enhanced accuracy, with no substantial data acquisition benefits from higher
frequencies. To ensute optimal satellite signal acquisition and synchronize the device's clock with
the satellite's atomic clock (Maddison & Ni Mhurchu, 2009), all devices were activated 15 to 30
minutes before data collection. This procedure enabled connection to more than four satellites and
maintained a horizontal dilution of precision (HDOP) below 5, as recommended by the
manufacturer. Each player consistently used the same GPS unit to minimize measurement error
across all training sessions. The reliability of such devices has been extensively documented in the
literature (Evangelio et al., 2019; Silva et al., 2015). Polar Team Pro hardware and software were
used to objectively record the mechanical data for each player, which was subsequently processed
via the system's web platform and exported as comma-separated values (CSV) in compliance with

RFC 4180 standards.
Data Collection

This research was conducted with academy athletes who are prospective professionals. The athletes
competed in the Elite A-League under the Turkish Football Federation. Monitoring of the athletes'
internal and external training loads began at the start of the competitive period. The internal
training loads were calculated by multiplying the perceived exertion (RPE) by the duration of the
training (in minutes). Internal load parameters included Hr Min (BPM), Hr Avg (BPM), and Hr

Max (BPM). External training load data were based on the following parameters: training duration
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(minutes), total distance (metets), number of sprints, Speed Zone 4 (21.0-23,99 km/h), Speed Zone
5 (24.0 > km/h), acceleration (3 to 50.00 m/s?), and deceleration (-3 to -50.00 m/s?).

Analysis of Data

The Shapiro-Wilk test was employed to assess the normality of the data. Since the results indicated
that the data were not normally distributed, the Kruskal-Wallis test was utilized to evaluate
statistical differences. This non-parametric test revealed variations in internal and external load
parameters across positions. To quantify the magnitude of these differences, eta-squared (n?) values
were calculated as effect size indicators. The thresholds for interpreting n? values were as follows:
0-0.009 signified negligible effects, 0.01-0.0588 indicated small effects, 0.0589-0.1379 represented
medium effects, and values exceeding 0.1379 denoted significant effects. A significance level of p
< 0.05 was adopted for all statistical analyses. Data processing and all subsequent analyses were

done using the R programming language.
FINDINGS

Table 1 presents the descriptive statistics for the dataset. The results of the Shapiro-Wilk normality

test indicated that the data did not follow a normal distribution (Shapiro-Wilk p <0.001).

Table 1. Descriptive Statistics

Mean Std. Error Std. Coefficient Shapiro P-value of

of Mean Deviation  of variation -Wilk Shapiro-Wilk
Total Distance  5180.639 68.266 1759.083 0.340 0.942 <.001
Sprint 20.791 1.385 35.697 1.717 0.185 <.001
Speed Zone 4 382.175 10.642 274.215 0.718 0.848 <.001
Speed Zone 5 3006.324 13.526 348.265 1.137 0.651 <.001
Acceleration 61.685 1.691 43.580 0.706 0.667 <.001
Deceleration 50.382 0.818 21.045 0.418 0.936 <.001
Training Load 143.173 8.939 228.764 1.598 0.159 <.001
Hr Min Bpm 96.485 1.018 26.180 0.271 0.733 <.001
Hr Avg Bpm 149.083 0.618 15913 0.107 0.975 <.001
Hr Max Bpm 200.982 8.421 216.659 1.078 0.037 <.001
Rpe 7.227 0.765 19.091 2.725 0.065 <.001
Training Time 79.325 0.649 16.703 0.211 0.951 <.001
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Differences among positions in various internal and external load parameters are visually depicted

in Figure 1. Significant differences were identified across positions for several key metrics, including
Sprint (p <0.001), Speed Zone 5 (p <0.001), Acceleration (p < 0.001), Deceleration (p = 0.029),
Training Load (p < 0.001), and Maximum Heart Rate (HR Max BPM) (p < 0.001).
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Figure 2. Differences in Internal and External Loads by Position

The results of the Kruskal-Wallis test, which was applied to analyze these differences, are comprehensively

outlined in Table 2 presents the results of the Kruskal-Wallis test, highlighting statistically significant

differences across positional groups.

Table 2. Kruskal-Wallis Test by Players Position

95% CI for Rank 7?2

Factor Statistic df P Rank n? Lower Upper
Total Distance 1.709 4 0.789 0.000 0.000 0.016
Sprint 26.793 4 <.001 0.035 0.011 0.080
Speed Zone 4 7.583 4 0.108 0.005 0.000 0.036
Speed Zone 5 19.836 4 <.001 0.024 0.007 0.065
Acc 48.815 4 <.001 0.068 0.037 0.128
Dec 10.823 4 0.029 0.010 0.000 0.041
Training Load 58.291 4 <.001 0.084 0.045 0.137
Hr Min Bpm 6.694 4 0.153 0.004 0.000 0.033
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95% CI for Rank ?

Factor Statistic df P Rank v? Lower Upper
Hr Avg Bpm 7.185 4 0.126 0.005 0.000 0.031
Hr Max Bpm 91.562 4 <.001 0.133 0.093 0.186

Rpe 1.534 4 0.821 0.000 0.000 0.018
Training Tim 0.162 4 0.997 0.000 0.000 0.012
DISCUSSION

This study aims to determine the difference in training loads between the internal and external
aspects of football players’ positions. Based on the analysis of the study, it was feasible to establish
statistically significant differences between positions in Sprint, Speed Zone 5, Acc, Dec, Training
Load, and Hr Max Bpm values. The results thus obtained supported our hypotheses. For each
group of players, the duties and responsibilities of each position during the football matches are
different. Differences in positional responsibilities directly influence the physical and physiological
demands experienced by players (Akenhead et al., 20106). Various research works have been done
to analyze the activity patterns of football players in the recent past (Baptista et al., 2018). Some
comparisons include total distance covered, distance covered at various speed intervals, high speed,
and sprint distance based on positions (Oliveira et al., 2019; Sarmento et al., 2024). At the same
time, the differences in mean heart rate and the highest heart rate percentage values were also

evaluated (Sarmento et al., 2024).

Advancements in wearable technology, such as GPS tracking, allow precise monitoring of players'
competition demands (Martin-Garcia et al., 2018). Hence, the training load that the athletes sustain
during training can also be recorded with the help of technological tools (Buchheit & Simpson,
2017). The data is then collected, and training programs can be more specific after the game
(Buchheit et al., 2018). It will also allow for the identification of variability in the training load of
athletes and the development of individualized training programs for them (Sarmento et al., 2024).
In team sports with positional-based games, such as football, the training load may vary depending
on the players’ task (Silva et al., 2023). Positional roles influence the frequency of sprints and high-
intensity efforts, contributing to distinct heart rate responses across positions. The four studies
reviewed in the literature that compared the internal and external loads of football players in
different positions revealed statistically significant differences when comparing the players by

position (Sarmento et al., 2024). A comprehensive systematic review by Sarmento et al. (2024)
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reviewed 178 studies. All these studies measured football players’ internal and external loads in
different positions. This compilation of reviews presents the variance in the internal and external
load demand on players by position, thus supporting the findings of this study. The research

concludes that the training should be according to the specific game.

The data highlights positional differences, particularly among defenders. On average, central
midfielders covered 10,457 meters, whereas fullbacks and wingers showed greater distances due to
their offensive and defensive responsibilities. To now, slightly meeting the lower requirements of
their full strategic backs is responsible for the defensive and attacking aspects, which may make
them travel a lot in a match (Bortnik et al., 2024). The variations might be attributed to the team's
formation or the coach's strategic approach, mainly in the defensive and offensive lines (Low et al.,
2022). Forward and central defenders were also reported to have covered less distance. Forwards
traveled an average of 10,068m (8,621-11,254m), and central defenders 9,598m (range: 7,525—
10,627m). The positions might explain this difference, as forwards are attack-minded players
expected to contribute to creating goalscoring chances, which entails shorter but quicker bursts of
acceleration (Vigh-Larsen et al., 2018). On the other hand, central defenders are required to form
a defensive shape that covers less territory and is more based on tactical movement. The game's

dynamics may also influence the values produced within the positions.
CONCLUSION

Through this research, statistically significant differences were observed between player positions
in key performance parameters, including Sprint performance, Speed Zone 5, Acceleration (Acc),
Deceleration (Dec), Training Load, and Maximum Heart Rate (HR Max BPM). These findings
highlight the distinct physical and physiological demands of each playing position in football. For
example, forwards and wide players tend to record higher Sprint and Speed Zone 5 values,
reflecting their need for high-speed movement during offensive plays and counterattacks. In
contrast, defensive players exhibit greater acceleration and deceleration rates, emphasizing their
ability to change direction and regulate speed when engaging opponents. Additionally, differences
in Training Load suggest positional variations in physical activity intensity and volume throughout
the game. Likewise, fluctuations in HR Max BPM may indicate the varying aerobic and anaerobic
energy system demands across different playing roles. By implementing position-specific training
strategies, coaches and sports scientists can optimize conditioning programs, improving

performance and reducing injury risks. Future research should further investigate the impact of
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tactical formations, match intensity, and periodization strategies on positional load demands. This

would allow for more refined training adaptations, particularly in youth football development.
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