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ABSTRACT

Aim: The aim of the study is to determine whether isokinetic lower limb strength parameters of football players
during pre-season preparation period are related to their playing positions.

Material and Methods: A total of 19 professional male football players competing in the Turkish Football
Federation Super League voluntarily participated in this study. The maximal strength of the participants' knee
extensor and flexor muscles was assessed using an isokinetic dynamometer (Cybex NORM®, Humac, CA,
USA), which enables the measurement of real-time isokinetic torque. Concentric strength tests of the knee
flexors and extensors were performed at two angular velocities: 60°/s and 300°/s. To ensure familiarization
with the testing protocol, participants completed four preliminary repetitions at each testing speed. During
these repetitions, they were instructed to progressively increase their perceived effort to 25%, 50%, 75%, and
100%. Following the familiarization phase, a rest period of 10 seconds was provided prior to the actual
isokinetic testing. Data were analysed using Pearson correlation analysis, and all statistical procedures were
conducted using SPSS version 24.0.

Results: A strong positive correlation was observed between the right and left knee flexion values of defensive
players at both 60°/s and 300°/s, indicating bilateral strength symmetry. In contrast, midfielders due to their
more continuous sprinting efforts—tend to display different loading patterns than defenders or forwards.
Conclusions: Assessing isokinetic strength levels at the start of the preparation period and implementing
appropriate training programs may help reduce injury risk and enhance individual performance.

Keywords: Elite Football Players, Isokinetic Lower Limb Strength, Positions.

OZET

Amag: Bu ¢alismanin amaci, futbolcularin sezon oncesi hazirlik doneminde izokinetik alt ekstremite kuvvet
parametrelerinin oyun pozisyonlariyla iligkili olup olmadigini belirlemektir.

Materyal ve Metod: Tirkiye Futbol Federasyonu Siiper Ligi'nde yarigsan toplam 19 profesyonel erkek
futbolcu bu ¢alismaya goéniillii olarak katildi. Katilimeilarin diz ekstansor ve fleksor kaslarinin maksimum
giicti, gercek zamanli izokinetik tork 6l¢timiine olanak taniyan bir izokinetik dinamometre (Cybex NORM®,
Humac, CA, ABD) kullanilarak degerlendirildi. Diz fleksor ve ekstansor kaslarinin konsantrik kuvvet testleri
iki ag1sal hizda gergeklestirildi: 60°/s ve 300°/s. Test protokoliine aligmak i¢in katilimcilar her test hizinda dort
on tekrar yaptilar. Bu tekrarlar sirasinda, algiladiklar1 eforu kademeli olarak %25, %50, %75 ve %100'e
¢ikarmalari istendi. Alisma agamasmin ardindan, gergek izokinetik testten dnce 10 saniyelik bir dinlenme
stiresi verildi. Veriler Pearson korelasyon analizi kullanilarak analiz edildi ve tiim istatistiksel prosedirler
SPSS 24.0 strimi kullamlarak gerceklestirildi.

Bulgular: Defans oyuncularinin sag ve sol diz fleksiyon degerleri arasinda hem 60°/s hem de 300°/s hizlarda
giiclii bir pozitif korelasyon gézlemlenmistir, bu da iki tarafli kuvvet simetrisi oldugunu gostermektedir. Buna
karsin, orta saha oyunculart daha siirekli sprint ¢abalar1 nedeniyle defans veya forvetlerden farkli yiikleme
modelleri sergileme egilimindedir.

Sonug: Hazirhk doéneminin basinda izokinetik kuvvet seviyelerini degerlendirmek ve uygun antrenman
programlari uygulamak, sakatlik riskini azaltmaya ve bireysel performansi artirmaya yardimeci olabilir.

Anahtar Kelimeler: Elit Futbolcular, izokinetik Alt Ekstremite Kuvveti, Pozisyonlar.
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INTRODUCTION

The successful performance of a football player during matches is influenced by tactical, technical,
mental, and physical attributes. Although the physical demands of football have increased in recent years
and aerobic metabolism predominantly governs match play, high-intensity actions such as jumping,
accelerating, decelerating, passing, and shooting play a decisive role in determining game outcomes
(Delvaux et al., 2023). Therefore, identifying the strength characteristics underlying these actions is
critically important not only for enhancing performance but also for reducing injury risk.

These movements largely depend on lower limb muscle strength, and it has been demonstrated that
players with higher strength levels have a distinct advantage in sprinting, turning, and change-of-
direction performance (Tereso et al., 2021). Accordingly, lower limb strength and anaerobic capacity
are key determinants of a player’s ability to perform explosive actions at a high level (Delvaux et al.,
2023; Tsiokanos et al., 2016). For this reason, conducting performance assessments during the pre-
season period is essential to determine players’ physical and physiological status and to design
individualized training programs (Delvaux et al., 2023; Nobari et al., 2022). Such assessments are also
considered crucial for minimizing injury risk and ensuring optimal readiness for the competitive season.

In this context, the isokinetic assessment of muscle strength represents one of the most reliable and
widely used methods in football, typically conducted using an isokinetic dynamometer (Creswell et al.,
2018). These tests allow for the evaluation of strength and balance between the hamstring and quadriceps
muscle groups, as well as the identification of bilateral asymmetries (Kabacinski et al., 2022). Moreover,
isokinetic assessments provide valuable information for coaches and performance specialists to establish
strength profiles of players, which supports both individualized training prescription and injury
prevention strategies.

On the other hand, the physical and physiological demands of football vary according to playing
positions (lzovska et al., 2022). Accordingly, muscle strength characteristics and asymmetries may
differ based on positional roles (Akyuz et al., 2020). Previous studies have indicated that defenders,
midfielders, and forwards may exhibit distinct strength profiles (Sliwowski et al., 2017; Colak, 2020).
These findings emphasize the importance of considering positional differences when developing
position-specific training and conditioning programs.

Based on this framework, determining the lower limb strength profiles of football players during
the pre-season period is expected to contribute to more effective and individualized training planning.
Although previous studies have examined isokinetic lower limb strength in football players, research
directly focusing on positional differences remains limited. Therefore, the present study aims to analyze
the relationship between lower limb strength profiles and playing positions in elite football players. It is
hypothesized that significant differences exist in isokinetic lower limb strength profiles according to
playing positions, and that these differences may inform the development of position-specific training
strategies.

MATERIAL AND METHOD
Research Model

The model used in the study was the correlational survey model. Correlational survey models are
said to be research models that aim to determine the presence and/or degree of change between two or
more variables. Although the correlational survey model does not give a real cause- effect relationship,
it is known that if the situation in the variable is known, it allows the other variable to be predicted
(Karasar, 2006).
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Sample Group

A total of 19 professional male football players competing in the Turkish Football Federation Super
League voluntarily participated in the study, including defenders (n = 7), midfielders (n = 7), and
forwards (n = 5). Detailed information regarding the test protocols was provided to the players, and
informed consent forms were obtained. All tests were conducted during the pre-season period. It should
be noted that the relatively small sample size, particularly in the forward group (n = 5), may limit the
generalizability of the findings. The study was conducted in accordance with the principles of the
Declaration of Helsinki (Revised in 2013) and approved by the Ethics Committee of Istanbul Gelisim
University (Approval No: 2024-02).

Participants were instructed to refrain from engaging in strenuous exercise at least 24 hours prior
to testing. On the test day, they were asked not to consume caffeine or any stimulants. It was verbally
confirmed that none of the players had any musculoskeletal injuries or pain during the testing period.

Study Design

This research employed a cross-sectional and comparative design conducted during the pre-season
preparation period. The study evaluated the isokinetic strength characteristics of the lower extremities
in football players and analyzed the positional differences as well as the relationships among muscle
strength parameters. Measurements were performed on the scheduled test days without interfering with
the players’ training programs. All tests were carried out in a controlled laboratory environment under
standardized conditions (temperature 22—24°C, humidity 40-50%, and in the morning hours).

Measurements

Body Weight and Height Measurement: While weight of the participants was measured using an
electronic balance with an accuracy of 0.1 kg, their height was measured using a digital height meter
with an accuracy of 0.01 cm (Zorba, 1999).

Isokinetic Strength Test: The maximum strength of the knee extensor and flexor muscles of the
participants was measured using an isokinetic dynamometer device (Cybex NORM®, Humac, CA,
USA) that allows the recording of instantaneous isokinetic torque (Impellizzeri et al., 2008). The range
of motion during testing was set using 100° knee flexion with voluntary maximal full extension (0°).
Before the start of the test, the limbs of the subjects were locked by the machine in the minimal knee
flexion position and the subjects were asked to completely relax their legs to determine the passive
effects of gravity on the limb. A fixed test sequence was established. The concentric power of the knee
flexors and extensors was tested at two speeds, first at 60° per second and then at 300° per second. To
familiarize with the testing protocol, the subjects completed four repetitions at each isokinetic speed
before the actual test. At each repetition, they were asked to increase their perceived effort (25%, 50%,
75%, 100% effort). After the exercise set, a ten-second rest time was given before the isokinetic test
began. The subjects completed five continuous repetitions of knee flexion and extension at a maximum
effort of 60° per second. Subsequently, the subjects completed fifteen continuous repetitions of knee
flexion and extension at 300° per second. During all tests, the clinician verbally encouraged the subjects
to perform maximal effort and they were allowed to view the computer monitor during the test for
feedback. The setup and test protocol were repeated on the contralateral leg. Verbal prompts and
motivations were provided throughout the tests to allow the participants to maximize their strength
values. The test position was performed as recommended in the manufacturer’s manual (McPherson et
al., 2023).

Statistical Analysis

The data obtained in the study were transferred to an electronic medium and presented as mean +
standard deviation and 95% confidence intervals (CI). For the normality test, skewness and kurtosis
values were examined using the Shapiro—Wilk test. Pearson correlation analysis was applied to the data
that showed a normal distribution. To examine the differences between playing positions, a one-way
ANOVA was conducted and effect sizes (n?) were calculated. In addition, post-hoc power analysis was
performed using the G*Power software to determine the statistical power of the correlation and ANOVA
analyses. The results indicated that the statistical power of the Pearson correlation analyses ranged
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between 0.78 and 0.92 (78-92%), while the statistical power of the one-way ANOVA was calculated as
0.81 (81%). These findings suggest that the study had sufficient power to detect medium to large effect
sizes. All statistical analyses were conducted using the SPSS (version 24) software (McPherson et al.,

2023).
RESULTS

Table 1. Analysis of Descriptive Demographic Parameters of the Football Players

Variables N Min. Max. X+Sd
Age (years) 19 18.00 32.00 22.89+4.65
Height (cm) 19 174.00 190.00 181.26%4.65
Body weight (kg) 19 66.00 83.00 75.5745.28
BMI (kg/m?) 19 21.04 25.62 22.99+1.20

Table 1 shows the mean ages of the football players in the study. Their mean age was 22.89+4.65,
their height was 181.26+4.65, their body weight was 75.57+5.28 and BMI (kg/m2) was 22.99+1.20.

Table 2a. Isokinetic force values of football players by position at an angular velocity of 60°/s (X + Ss,

95% Cl)

. Defensive 95% ClI e _ 95% ClI Forward 95% CI
VETTELIES (n=7) (Lower-Upper) WAEHTER) (2=0) (Lower-Upper) (n=5) (Lower-Upper)
g(')‘f,’;s'o('l‘\";';’ht 250.71+18.34  242.75-276.67  24271+27.67  217.11-268.30  251.80+30.73  213.64-289.95
Flexion Right
60°/s BIW 337.71+19.15  320.00-35542  322.43+19.16  304.70-340.15 33920 +43.36  285.36-393.03
(Nm/kg)
gge’/‘s'o('l‘\l'ﬁf)ﬂ 23457+16.12  219.66-249.48  219.14+2510  10592-242.35  237.60+2570  205.69-269.50
Flexion Left
60°/s BIW 30443 +1454  290.98-317.87  292.00+22.85  270.86-313.13  32020+34.11  277.84-362.55
(Nm/kg)

Eg}le:?m)mght 15043 +1631  13534-16551  152.86+18.66  13560-170.11 14680 +1152  132.49-161.10
Extension Right

60°/s BIW 19571+1856  17854-212.88  203.43+18.85  185.99-220.86  198.20+1539  179.09-217.30
(Nm/kg)

ngf:?ﬁ’:q;eﬂ 146.71+10.67  136.84-156.58  146.29+26.08  122.16-17040  137.80+7.19  128.87-146.72
Extension Left

60°/s BIW 19186+1546  177.55-206.15  19471+2582  170.83-21859 18620 +11.34  172.11-200.28
(Nm/kg)

GH(;SSR(:%” 57.86 + 4.67 53.53-62.17 62.86+2.73 60.32-65.38 58.60 + 4.16 53.43-63.76
GHéQ/S"(ﬁ/?) 61.29 +4.99 56.67-65.90 66.43 +7.76 50.24-73.60 58.20 + 5.50 51.37-65.60

Table 2a. Examination of the results indicates that, at an angular velocity of 60°/s, the isokinetic
lower limb strength values of the participating football players showed similar mean torque values across
playing positions. However, the H/Q ratios were found to be higher in midfielders and forwards
compared to defenders.

Table 2b. Isokinetic force values at 300°/s angular velocity according to player positions (X + Ss, 95%

Cl)
95% CI
0, 0,

Variables Defensive (n=7) 2o el Midfield (n=7) £ €l Forward (n=5) (Lower-

(Lower-Upper) (Lower-Upper) Upper)
gé%’f,'g?ﬁ:ﬁ;t 13343 £11.70 122.60-144.25 125.00 + 15.15 110.98-139.01 126.80 £ 14.24  109.12-144.47
Flexion Right
300°/s B/IW 17343 £10.31 163.89-182.96 166.14 + 17.30 150.14-182.13 17120 £21.70  144.26-198.13
(Nm/kg)
gé%xyzr}h;f; 12457 £10.15 115.18-133.95 116.00 £ 17.77 99.56-132.43 131.60 £ 25.50 99.93-163.26
Flexion Left . + +
300°/s B/W 162.29 +7.52 155.32-169.24 154.14 £ 19.57 136.03-172.24 176.60 £33.57  134.92-218.28
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(Nm/kg)

Extension Right 83.43+ 15.80 68.81-9804  8586+1531  71.69-10001  93.20+14.96  74.62-111.77
300°/s (Nm)

Extension Right

300°/s BIW 108712026  89.97-127.45  11343+14.12  100.37-12648  12560+2178  9855-152.64
(Nm/kg)

Extension Left 85.57 + 15.25 7146-9967  8529+10.72 75.37-95.19 88.80+7.79  79.12-98.47
300°/s (Nm)

Extension Left

300°/s BIW 11086+1895  93.33-12838  11300+10.82  102.99-12300  11840+4.93  112.27-12452
(Nm/kg)

'('0'/’0? Right 300°/s 62.29+ 9.36 53.63-70.94 68.57+7.32 61.79-75.34 7340+568  66.34-80.45
HIQ Left 300775 6900+11.83  58.05-79.94 7386515  69.09-7861  6940+1274  5358-85.21

(%)

Table 2b. Examination of the data reveals that, at an angular velocity of 300°/s, the isokinetic lower
limb strength values of football players showed generally similar mean torque values across playing
positions. In terms of flexion, defenders and forwards produced relatively higher strength compared to
midfielders, whereas in extension, forwards demonstrated higher mean values than both defenders and
midfielders.

Table 3. Comparison of Isokinetic Force Values at Angular Velocities of 60°/s and 300°/s According
to the Players' Positions

. ) Pairwise
Variables F p n Comparison
Flexion Right 60°/s (Nm) .780 0.475 0.089 -
Flexion Right 60°/s B/W (Nm/kg) .755 0.486 0.086 -
Flexion Left 60°/s (Nm) 1.261 0.310 0.136 -
Flexion Left 60°/s B/W (Nm/kg) 2.051 0.161 0.204 -
Extension Right 60°/s (Nm) .203 0.818 0.025 -
Extension Right 60°/s B/W (Nm/kg) .335 0.721 0.040 -
Extension Left 60°/s (Nm) 450 0.646 0.053 -
Extension Left 60°/s B/W (Nm/kg) .287 0.754 0.035 -
H/Q Right 60°/s (%) 3.230 0.066 0.288 -
H/Q Left 60°/s (%) 2.665 0.100 0.250 -
Flexion Right 300°/s (Nm) .718 0.503 0.082 -
Flexion Right 300°/s B/W (Nm/kg) .358 0.704 0.043 -
Flexion Left 300°/s (Nm) 1.140 0.344 0.125 -
Flexion Left 300°/s B/W (Nm/Kkg) 1.654 0.222 0.171 -
Extension Right 300°/s (Nm) .612 0.555 0.071 -
Extension Right 300°/s B/W (Nm/kg) 1.232 0.318 0.133 -
Extension Left 300°/s (Nm) .145 0.866 0.018 -
Extension Left 300°/s B/W (Nm/Kkg) 461 0.639 0.055 -
H/Q Right 300°/s (%) 3.051 0.075 0.276 -
H/Q Left 300°/s (%) 474 0.631 0.056 -

Table 3. Upon examination, no statistically significant differences were found in the isokinetic knee
flexion and extension strength values or H/Q ratios among football players competing in different
positions (defenders, midfielders, and forwards) (p > 0.05). However, although effect sizes calculated
for the H/Q ratios at 60°/s angular velocity (n? = 0.25-0.28) were found to be of moderate magnitude,
no statistically significant differences were observed.

Table 4. Correlation Analysis of 600/s Flexion and Extension Right-Left Isokinetic Lower Limb Strength
of the Defensive Players

Positions Variables 1 2 3 4 5 6 7 8 9 10
Flexion r
Right60%s(Nm) P
Flexion Right B/W r0.612 1
60%s (Nm/kg) p 0.144
Flexion Left 60%s r 794" 0536 1
(Nm) p 0033 0215
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0.052 -0.375 -0.171 -0.375 .787° .811" -0.101 -0.143 1

0912 0407 0.713 0408 0.036 0.027 0.829 0.759

-0.057 -0.060 -0.148 0.449 -0.356 -0.024 0.099 0.453 -0.433 1
0904 0.899 0752 0312 0433 0959 0.833 0.307 0.332

H/Q Right 60%s

H/Q Left 60%s

Flexion Left B/W r 0445 0424 0.637 1
60%s(Nm/kg) p 0317 0343 0124
. Extension Right r 0656 0121 0.355 -0.003 1
Defensive  0%/s(Nm) p 0110 079 0434 0995
Extension Right r 0362 -0.093 -0.042 0036 .841" 1
B/W60%s(Nm/kg) p 0426 0844 0928 0939 0.018
Extension Left r 0577 0503 .786° .913” 0287 0.185 1
60%s(Nm) p 0175 0250 0.036 0004 0532 0.692
ExtensionLeftB/W  r 0126 0255 0260 .872° -0.016 0234 .789" 1
60%s(Nm/kg) p 0787 0581 0573 0010 0974 0613 0.035
r
p
r
p

Table 4 shows the correlation analyses of 60°/s flexion and extension right-left isokinetic lower
limb strength of the defensive players in the study. While a high positive correlation was found between
flx right 600/s and fix left 600/s (r=.794; p=0.033), flx left 600/s and ext left 600/s (r=.786; p=0.036),
fIx left B/W 600/s and ext left B/W 600/s (r=.872; p=0.010), ext right 600/s and ext right B/W 600/s
(r=.841; p=0.018), ext. right B/W 600/s and H/Q right 600/s (r=.811; p=0.027), ext. right 600/s and H/Q
right 600/s (r=.787; p=0.036) and ext left 600/s and ext left B/W 600/s (r=.789; p=0.035) values, a very
high positive correlation was observed between flx left B/W 600/s and ext left 600/s (r=.913; p=0.004)
values.

Table 5. Correlation Analyses of 600/s Flexion and Extension Right-Left Isokinetic Lower Limb Strength
of Midfield Players

0.021 0.545 0.173 0656 0359 .826° -0.009 0.198 1

0.964  0.206 0.711 0.109 0429 0.022 0.985 0.671

0.443 0.207 0260 -0.132 0.357  0.067 812" 840"  -0.193 1
0.320 0.656 0.573 0.777 0432 0.887 0.026 0.018 0.679

H/Q Right 60%s

Positions  Variables 1 2 3 4 5 6 7 8 9 10
Flexion Right r 1
60%s(Nm) P
Flexion Right B/W r 0511 1
60%s(Nm/kg) p 0241
Flexion Left ro.949™ 0.591 1
60%s(Nm) p 0001 0.162
Flexion Left r 0299 .884™  0.514 1
B/W60%s(Nm/kg) p 0515 0008 0,238
Midfield Extension Right r 940" 0.670 .939™  0.501 1
60%s(Nm) p 0002 0100 0002 0252
Extension Right r 0342 921" 0455  .881™  0.604 1
B/W 60/s°(Nm/kg) p 0453 0.003 0305 0.009 0.151
Extension Left r 863" 0492 .774° 0223 805" 0.325 1
60%s(Nm) p 0012 0262 0041 0630 0029 0477
Extension Left B/W r 0566 0674 0516 0426 0604 0551  .861" 1
60%s(Nm/kg) p 0186 0097 0235 0340 0.151 0200 0013
r
p
r
p

H/Q Left 60%s

Table 5 shows the correlation analyses of 600/s flexion and extension right-left isokinetic lower
limb strength of the midfield players in the study. A very high positive correlation was observed between
fIx right 600/s and ext left 600/s (r=.863; p=0.012), fIx right B/W 600/s and fix left B/W 600/s ( r=.884;
p=0.008), flx left 600/s and ext left 600/s (r=.774; p=0.041), flx left B/W 600/s and ext right B/W 600/s
(r=.881; p=0.009), ext right 600/s and ext left 600/s (r=.805; p=0.029), ext right B/W 600/s and H/Q
right 600/s (r=.826; p=0.022), ext left 600/s and ext left B/W 600/s (r=.861; p=.013), ext left 600/s and
H/Q left 600/s (r=.812; p=0.026), ext left B/W 600/s and H/Q left 600/s (r=.840; p=0.018) values.
Moreover, A very high positive correlation was detected in flx right 600/s and fIx left 600/s (r=.949;
p=0.001), fIx right 600/s and ext right 600/s (r=.940; p=0.002), fIx right 600/s and ext right B/W 600/s
(r=.921; p=0.003) and flx left 600/s and ext right 600/s (r=.939; p=0.002) values.
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Table 6. Correlation Analyses of 600/s Flexion and Extension Right-Left Isokinetic Lower Limb Strength
of Forward Players

Positions Variables 1 2 3 4 5 6 7 8 9 10
Flexion Right r 1
60%s(Nm) p
Flexion Right B/W r 915" 1
60%s(Nm/kg) p 0029
Flexion Left r 903" 0.729 1
60%s(Nm) p 0036 0162
Flexion Left B/W r  .890" 916" 0.878 1
60°/s(Nm/kg) p 0043 0029 0050
Forward ExgensionRight r 0.840 0.674 0.802 0.674 1
60°%/s(Nm) p 0075 0212 0103  0.212
Extension Right B/W r  0.762 0.868 0.595 0.794 0.780 1
60%s(Nm/kg) p 0134 0057 0290 0109  0.119
Extension Left r 0298 0097 0445 0231 -0.058 -0.357 1
60%s(Nm) p 0626 0876 0453 0709  0.926  0.556
Extension Left B/lW r  0.151 0.349 0.105 0.367 -0.394 -0.049 0.528 1
60%s(Nm/kg) p 0808 0565 0867 0543 0512 0938 0361
HIQ Right 60°/s r -0768 -0.862 -0.612 -0.799 -0.305 -0.506 -0.480 -0.734 1
p 0130 0060 0272 0105 0618 0384 0413  0.158
HIQ Left 60%s r -0.861 -0791 -0.853 -0.850 -.939° -891" 0084 0.176 0442 1
p 0061 0111 0066 0068 0018 0043 0894 0778 0.456

Table 6 shows the correlation analyses of 600/s flexion and extension right-left isokinetic lower
limb strength of the forward players in the study. While there was a very high correlation between flx
right 600/s and flx right B/W 600/s (r=.915; p=0.029), flx left 600/s (r=.903; p= 0.036) of the football
players and a very high correlation in flx Left B/W 600/s (r=.890; p=0.043), a very high correlation was
found between flx right B/W 600/s and flx Left B/W 600/s (r=.916; p= 0,029). A very high negative
correlation between Ext right 600/s and H/Q left 600/s (r=-.939; p=0.018) and a very high negative
correlation between ext. right B/W 600/s and H/Q left 600/s (r=-.891; p=0.043) were found.

Table 7. Correlation Analysis of 3000/s Flexion and Extension Right-Left Isokinetic Lower Limb

Strength of Defensive Players
Positions  Variables 1 2 3 4 5 6 7 8 9 10

Flexion Right 300° /s(Nm) 1
Flexion Right BW 300° /s(Nm/kg) 688268 L
Flexion Left 300° /s(Nm) 8(13?13 8%22 L

0.169 0.030 0.749 1

0.718 0.948 0.053

0.600 0.696 0.394 0.466 1

0.154 0.083 0.381 0.292

0.376 0.642 0.123 0.367 .950™ 1

0.406 0.120 0.792 0.418 0.001

0.716 .771" 0.401 0.376 .9327 847" 1

0.070 0.042 0.372 0.406 0.002 0.016

0.487 0.735 0.096 0.254 .897™ 921" .939™ 1

0.267 0.060 0.838 0.582 0.006 0.003 0.002

0.192 0423 0.116 0427 .899™ .965™ 0.747 .836" 1
0.680 0.344 0.805 0.339 0.006 0.000 0.054 0.019

0.451 0.750 -0.130 -0.045 .782" .836" .854° .954™ 0.730 1
0.309 0.052 0.780 0.924 0.038 0.019 0.014 0.001 0.062

Flexion Left B/W 300° /s(Nm/kg)

Extension Right 300° /s(Nm)

Defensive

Extension Right B/W 300° /s(Nm/kg)

Extension Left 300° /s(Nm)

Extension Left B/W 300° /s(Nm/kg)

H/Q Right 300° /s

H/Q Left 300° /s

OO =0 =~ -0/ O0O=~0T|OC|=—T =0T|—=

Table 7 shows the correlation analyses of 3000/s flexion and extension right-left isokinetic lower
limb strength of the defensive players in the study. While a high correlation was found between flx right
3000/s and fix right B/W 3000/s (r=.806; p=0.028) and flx right B/W 3000/s and ext left 3000/s (r=.771,
p=0.042), ext right 3000/s and ext. left B/W 3000/s (r=.897; p=0.006), H/Q left 3000/s (r=.782;
p=0.038), H/Q Right 3000/s (r=.899; p=0.006) and ext. Right B/W 3000/s and ext. Left 3000/s (r=.847;
p=0.016), H/Q left 3000/s (r=.836; p=0.019), ext. left 3000/s and H/Q left 3000/s (r=.854; p=0.014), ext.
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left B/W 3000/s and H/Q right 3000/s (r=.836; p=0.019) of the football players, a very high correlation
was seen between ext right 3000/s and ext. right B/W 3000/s (r=.950; p=0.001), ext. right B/W 3000/s
and ext. left B/W 3000/s (r=.921; p=0.003), ext right 3000/s and ext left 3000/s (r=.932; p=0.002), H/Q
right 3000/s (r=.965; p=0.000), ext. left 3000/s and ext. left B/W 3000/s (r=.939; p=0.002) and ext. left
B/W 3000/s and H/Q left 3000/s (r=.954; p=0.001) parameters.
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Table 8. Correlation Analyses of 3000/s Flexion and Extension Right-Left Isokinetic Lower Limb
Strength of Midfield Players

Positions Variables 1 2 3 4 5 6 7 8 9 10
Flexion Right 300° r 1
/s(Nm) p
Flexion Right B/W r 0.610 1
300°/s(Nm/kg) p 0145
Flexion Left 300° r.984™ 0.613 1
/s(Nm) p 0000 0143
Flexion Left B/W r 0.705 972" 0.736 1
300° /s(Nm/kg) p 0077 0000 0.059
Midfield Extension Right r 75" 0226 .789"  0.370 1
300° /s(Nm) p 0049 0626 0035 0414
Extension Right r 0.596 0.549 0.662 0.642 .826" 1
B/W300%s(Nm/kg) p 0158 0202 0105 0120  0.022
ExtensionLeft300° r 873" 0395  .874° 0523 0540 0.283 1
/s(Nm) p 0010 038 0010 0228 0210 0538
ExtensionLeftB/W r 0519  .786° 0539  .801" -0.018 0177 0.630 1
300° /s(Nm/kg) p 0233 0036 0212 0031 0969 0704 0.130
HIQ Right 300° /5 r 0114 0292 0191 -0160 0735 0636 -0.053 -0.530 1
p 0807 0526 0682 0732 0060 0125 0909 0.221
HIQ Left 300° 5 r -0594 -0681 -0.605 -0.696 -0.654 -.839° -0.150 -0.135 -0.347 1
p 0159 0092 0150 0082 0111 0018 0748 0773 0446

Table 8 shows the correlation analyses of 3000/s flexion and extension right-left isokinetic lower
limb strength of the midfield players in the study. A high positive correlation was observed between flx
right 3000/s and ext right 3000/s (r=.756; p=0.049), flx right 3000/s and ext left 3000/s (r=.873;
p=0.010), fIx right B/W 3000/s and ext left B/W 3000/s (r=.786; p=0.036), fIx left 3000/s and ext right
3000/s (r=.789; p=0.035), fIx left 3000/s and ext left 3000/s (r=.874; p=0.010), flx left B/W 3000/s and
ext left B/W 3000/s (r=.801; p=0.031), ext right 3000/s and ext right B/W 3000/s (r=.826; p=0.022) and
values of the football players, while a very high positive correlation was found between flx right 3000/s
and flx left 3000/s (r=.984; p=0.000), flx right B/W 3000/s and fix left B/W 3000/s (r=.972; p=0.000)
and ext right 3000/s values and a high negative correlation between ext right B/W 3000/s and H/Q left
3000/s (r=.-839; p=0.018) was determined.

Table 9. Correlation Analyses of 3000/s Flexion and Extension Right-Left Isokinetic Lower Limb
Strength of Forward Players

Positions  Variables 1 2 3 4 5 6 7 8 9 10
Flexion Right 300° r 1
/s(Nm) p
Flexion RightB/W  r  .921" 1
300° /s(Nm/kg) p 0,026
Flexion Left 300° r 0.821 0.683 1
/s(Nm) p 0.089 0.204
Flexion Left B/W r 0.871 0.830  .964™ 1
300%s(Nm/kg) p 0.054 0.082 0.008
Extension Right 300° r  0.870 0.870 .896" .965™ 1
Forward /s(Nm) p 0.055 0.055 0.040 0.008
Extension Right r 0.818 917" 0.772 .904" 967 1
B/W 300°/s(Nm/kg) p  0.091 0.028 0.126 0.035 0.007
Extension Left 300° r  0.024 -0.358  0.193 -0.057 -0.208  -0.441 1
/s(Nm) p 0.969 0.555 0.755 0.928 0.737 0.457
ExtensionLeft B/W r  0.019 -0.265  0.075 -0.106 -0.323  -0.478 0.855 1
300° /s(Nm/kg) p 0.976 0.666 0.904 0.865 0.595 0.416 0.065
H/Q Right 300° /s r 0273 0.403 0.574 0.647 0.711 0.731 -0.472  -0.659 1
p 0.657 0.502 0.311 0.238 0.179 0.161 0.422 0.227
H/Q Left 300° /s r -0837 -0.846 -927° -992™ -970™  -939" 0.180 0.208 -0.711 1
p 0.077 0.071 0.023 0.001 0.006 0.018 0.772 0.737 0.179
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Table 9 shows the correlation analyses of 3000/s flexion and extension right-left isokinetic lower
limb strength of the forward players in the study. There was a very high positive correlation between flx
right 3000/s and flx right B/W 3000/s (r=.921; p=0.026), flx right B/W 3000/s and ext right B/W 3000/s
(r=.917; p=0.028), fIx left 3000/s and flx left B/W 3000/s (r=.964; p=0.008), flx left B/W 3000/s and
ext right 3000/s (r=.965; p=0.008), flx left B/W 3000/s and ext right B/W 3000/s (r=.904; p=0.035), ext
right 3000/s and ext right B/W 3000/s (r=.967; p=0.007) of the football players, there was a high positive
correlation between flx left B/W 300 sn and ext right 3000/s (r=.896; p=0.040) values and a very high
negative correlation between flx left 3000/s and H/Q Left 3000/s (r=-.927; p=0.023), flx left B/W 3000/s
and H/Q Left 3000/s (r=-.992; p=0.001), ext right 3000/s and H/Q Left 3000/s (r=-.970; p=0.006) and
ext right B/W 3000/s and H/Q Left 3000/s (r=-.939; p=0.018).

DISCUSSION AND CONCLUSION

With the changing game structure of the football branch, the physical and physiological needs of
football players vary. Especially when the positions of the football players in the field are considered,
the needs of the player profiles in each position also differ. In addition, it is thought that determining the
needs of football players according to their positions during the pre-season period and planning the
preparation period according to these needs are important for their own performance and team
performance. Thus, the study was planned to determine whether or not the isokinetic lower limb strength
parameters of football players in the pre-season period are related to their playing positions. In addition,
the fact that there are no studies in literature examining the relationship between the isokinetic lower
limb strength of football players before the preparation period and their playing positions not only leads
to limitations in the discussion section of the current study, but also increases the importance of the
study. Furthermore, since there are comparisons in the studies in the literature, it has been used in the
discussion section.

When the related studies in the literature were examined, Sliwowski et al., (2017) it was determined
that the isokinetic lower limb strength profiles of elite football players according to their playing
positions were investigated. The results of the study indicated that the isokinetic strength performances
of football players competing in different positions on the field varied according to their positions. In
particular, the isokinetic strength performance of goalkeepers was found to be lower than that of football
players in other positions. As can be understood from this situation, the individual strength profiles of
football players in different field positions vary. Another study Weber et al., (2010) reported that there
was a statistically significant difference between the extension and flexion values of defensive players
and those in other positions in professional football players (Cosendey et al., 2022). Examined the
isokinetic lower limb strength of football players according to positions and found that there were
statistically significant differences between the lower limb strength values of football players Atasever
and Kiyici, (2023) investigated the lower limb isokinetic strength performance of elite football players
according to their positions. According to the results of the current study, they reported that there were
differences between positions in terms of lower limb strength parameters. Another study Ruas et al.,
(2015) examining the lower limb strength of football players according to their positions in the field
reported that there were differences in strength parameters between the positions of football players.
Yilmaz et al., (2019), analyzed the knee strength of football players. According to the results of the
study, they found that there was a statistically significant difference between the 600/s right and left
extension-flexion parameters of the players in defensive, midfield and forward positions. In another
study Colak, (2020) it was found that there was a statistically significant difference between the forward
and defensive groups in the 600/s ankle plantar flexion parameter of football players competing in
different positions. In another study conducted in the past years Meric et al., (2007) the isokinetic
performance of football players according to their playing positions was compared. According to the
results obtained from the current study, they stated that there was a statistically significant difference
between the positions in 600/s values. Silva et al., (2015) conducted a study on elite youth football
players and found that the extensor knee eccentric torque values of defensive players were statistically
higher than those of midfielders. This may be due to the fact that defensive players are exposed to more
high intensity actions during the competition than midfielders.
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Among other studies that do not overlap with the present study, Keytsman et al., (2024) examined
the isometric and isokinetic lower limb strength of elite football players according to their playing
positions and found no significant difference in extension and flexion values. The reason for this is that
football players are in an active competition period, so it is thought that their strength levels are at a
certain level. Another study was conducted by Bonetti et al., (2017) in young football players. According
to the results of their study, they found that there was no statistically significant difference between the
isokinetic lower limb strength values of defensive players, midfield players, and forward players. It is
thought that the reason is due to the fact that the football players completed the preparation phase at the
highest level in the pre-season period. Ruas et al., (2015) evaluated the lower limb strength of football
players according to their playing positions. According to the results of this evaluation, they reported
that there was no difference between the lower limb strength rates of players in other positions except
for goal keepers. Based on these results, it can be asserted that there are no differences in the lower limb
strength rates of football players in different field positions and therefore in knee strength. AlTaweel et
al., (2022) conducted a study to determine the isokinetic strength range of professional football players
according to their positions on the field. The results of the current study indicated that there was no
statistically significant difference between the isokinetic strength rates of goalkeepers and defensive,
midfield, and forward players. In another study conducted in this field, Akyiz et al., (2020) examined
the isokinetic strength of elite football players according to their positions. According to the results of
the present study, they found no statistically significant difference between the positions in flexion and
extension values of 600/s and 3000/s.

The present study has several limitations. The sample consisted of 19 elite male football players.
Although the sample size is relatively small, considering the typical squad sizes of professional football
teams, it can be argued that the current sample reflects the realities of the sport. Therefore, despite the
limited number of participants, the findings provide valuable insights into positional differences among
football players. Furthermore, as only male football players were included, the results should not be
generalized to female players. Due to the cross-sectional design of the study, the findings reflect the
current status rather than causal relationships. Nevertheless, the fact that the measurements were
conducted during the pre-season period and under controlled laboratory conditions can be considered a
strength that enhances the internal validity of the results.

Conclusion

The present study revealed that there were positive and significant relationships between flexion,
extension, and H/Q ratios, indicating that lower extremity strength components complement each other.
Although no statistically significant differences were detected between playing positions, it was found
that midfielders and forwards demonstrated higher flexion, extension, and H/Q values, whereas
defenders exhibited lower values, particularly in H/Q ratios. These differences may hold practical
relevance for coaches and performance specialists. In conclusion, despite the positional differences
remaining statistically limited, the findings suggest that evaluating lower extremity strength profiles
may contribute to the design of preseason training programs that are individualized and position-
specific.

Limitations

This study has some limitations that should be acknowledged. The sample was limited to elite-level
players, which may influence the generalizability of the findings. Additionally, the cross-sectional
design reflects relationships at a single time point. Furthermore, the focus on isokinetic strength provides
a specific perspective on performance, while other physical and functional components were not
examined.
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Turker BIYIKLI?
ABSTRACT

Aim: This study aimed to compare the effects of a NASM Optimum Performance Training (OPT)-based
integrated exercise model and traditional strength training on selected physical fitness parameters.

Materials and Methods: Twenty-two individuals aged 20-35 years who had been exercising regularly for at
least two years participated in the study. Participants were allocated into the traditional strength training group
(TRAD; n = 10; 5 women and 5 men) and the NASM OPT-based integrated training group (INT; n = 12; 5
women and 7 men). Both groups completed an 8-week training program. Anthropometric variables, grip
strength, push-up, sit-up, squat endurance, flexibility, maximal oxygen consumption (VO=max), and postural
alignment were assessed before and after the intervention. Within-group changes were analyzed using paired-
samples t-tests, whereas between-group differences were examined using independent-samples t-tests.
Statistical significance was set at p < 0.05.

Results: Significant within-group improvements were observed in several parameters. In the traditional
strength training group, waist circumference in women and body fat percentage in men improved significantly.
In the integrated training group, sit-up performance in women and push-up, sit-up, and flexibility performance
in men showed significant improvements (p < 0.05). No statistically significant differences were found
between the groups after 8 weeks (p > 0.05).

Conclusions: Both traditional strength training and integrated training effectively improved physical fitness
parameters. Integrated training may provide broader functional benefits, although neither approach was
superior overall.

Keywords: Integrated Training, NASM OPT Model, Physical Fitness, Traditional Strength Training, VO.max

OZET

Amag: Bu ¢aligmanin amaci, National Academy of Sports Medicine (NASM) Optimum Performance Training
(OPT) modeline dayali entegre antrenman ile geleneksel kuvvet antrenmaninin segilmis fiziksel uygunluk
parametreleri tizerindeki etkilerini karsilagtirmaktir.

Materyal ve Metod: Calismaya en az iki yildir diizenli olarak egzersiz yapan, 20-35 yag araliginda kadin ve
erkek toplam 22 birey katilmistir (geleneksel kuvvet antrenmani: n = 10; entegre antrenman: n = 12). Her iki
grup da 8 haftalik bir antrenman programini tamamlamustir. On test ve son test élglimleri; antropometrik
degiskenler, el kavrama kuvveti, sinav, mekik, squat dayanikliligi, esneklik, maksimal oksijen tiiketimi
(VO2maks) ve postiir analizini kapsamaktadir. Verilerin analizinde eslestirilmis 6rneklem t-testi ve bagimsiz
orneklem t-testi kullanilmistir (p < 0,05).

Bulgular: Her iki grup i¢inde gesitli parametrelerde istatistiksel olarak anlamli gelismeler gozlenmistir.
Geleneksel kuvvet antrenmani grubunda kadinlarda bel gevresi, erkeklerde ise viicut yag oraninda anlaml1
iyilesmeler tespit edilmistir. Entegre antrenman grubunda kadinlarda mekik performansinda; erkeklerde ise
sinav, mekik ve esneklik performanslarinda anlamli gelismeler belirlenmistir (p < 0,05). Sekiz haftalik
uygulama sonunda gruplar arasinda istatistiksel olarak anlamli bir fark bulunmamustir (p > 0,05).

Sonug: Hem geleneksel kuvvet antrenmani hem de entegre antrenman yaklagimi, fiziksel uygunluk
parametrelerinin gelistirilmesinde etkili bulunmustur. Entegre antrenman modeli daha genis fonksiyonel
kazanimlar saglamasina ragmen, genel degerlendirmede iki antrenman yaklagimi arasinda belirgin bir tistiinlik
saptanmamugtir.

Anahtar Kelimeler: Entegre Antrenman, Fiziksel Uygunluk, Geleneksel Kuvvet Antrenmani, NASM OPT
Modeli, VO2maks.
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INTRODUCTION

The COVID-19 pandemic resulted in prolonged periods of physical inactivity worldwide due to
lockdowns and home confinement, leading to noticeable declines in physical fitness and health-related
parameters. Studies conducted during the pandemic demonstrated that structured physical activity
programs implemented among individuals confined at home significantly reduced negative outcomes
such as stress, anxiety, health deterioration, and unfavorable changes in physical appearance, while also
promoting positive physical and psychological effects (Ciddi & Yazgan, 2020). Consequently, the
importance of regular exercise for maintaining a healthy and active lifestyle became more evident during
this period.

Although the terms physical activity and exercise are often used interchangeably, they differ
conceptually. Physical activity refers to all bodily movements produced by skeletal muscle contractions
that result in energy expenditure, whereas exercise is a planned, structured, and repetitive form of
physical activity designed to improve or maintain specific components of physical fitness. Exercise is
characterized by predefined goals, frequency, intensity, and duration, while physical activity
encompasses unstructured daily movements without a systematic program (Bryikli, 2019).

The widespread global popularity of sport has transformed it from a recreational activity into a
domain associated with competitive success, financial rewards, and professional performance
optimization. Achieving and sustaining high performance levels requires careful athlete selection,
systematic training planning, and the implementation of appropriate performance-enhancement methods
(Bayraktar & Kurtoglu, 2004). Consequently, scientific interest in training methodologies that enhance
physical capacity and sport-specific performance has increased (Albay et al., 2008).

Daily functional movements such as grasping, throwing, lifting, and carrying require well-
developed motor abilities including coordination, flexibility, strength, and endurance (Boyle, 2004;
Cook, 2010). In addition, biomotor and physiological characteristics such as strength, endurance,
flexibility, and aerobic capacity are important determinants of performance-related outcomes in both
individual and team-sport contexts (Ozer, 2011). Postural alignment reflects the anatomical and
kinesiological relationship between body segments and the musculoskeletal structures responsible for
maintaining upright posture (Arinct & Elhan, 2014; Floyd, 2018). Therefore, optimal postural control is
an important component of movement efficiency, functional performance, and safe exercise execution.

In addition, body composition and physical structure play a crucial role in performance outcomes;
for example, excess body weight negatively affects tasks such as running and jumping. Therefore,
optimal physical characteristics are essential for maximizing physiological capacity, physical fitness,
motor skill development, and athletic performance (Kokli et al., 2009; Vénttinen et al., 2010). As
emphasized by Agikada and Ergen (1990), achieving high performance levels is unlikely unless an
athlete’s physical structure is compatible with the demands of the sport.

Training methodologies aim to maximize strength and power output to enhance performance. In
this context, different neuromuscular training stimuli, including resistance training, plyometric
exercises, and electrostimulation-based approaches, have been investigated for their potential effects on
physical performance parameters (Brocherie et al., 2004). Effective training requires mastery of the
technical, tactical, and theoretical principles of sport (Ossorio, 2001).
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When appropriately planned and implemented, well-designed training programs can produce
positive adaptations across different age groups and sport specializations (Watts, Joubert, & Lish, 2003).

Traditional strength training is one of the most widely used methods to improve muscular strength
and hypertrophy. This approach is typically characterized by isolated muscle actions, performed
predominantly in a single plane of motion using free weights or resistance machines (Bompa, 2000;
Murath & Hidistan, 2018). Although traditional resistance training is effective in increasing muscular
strength, functional performance is influenced by additional factors such as stability, movement quality,
power, flexibility, speed, and agility. Most traditional resistance exercises emphasize concentric and
eccentric contractions targeting a primary muscle group in a single plane, which may limit their transfer
to multi-planar sport-specific movements.

In contrast, integrated and combined training approaches have gained popularity as alternatives to
isolated resistance training. These models are based on the coordinated use of different training
components within a systematic process and aim to develop physical, technical, and neuromuscular
qualities together rather than in isolation (Conde & Delgado, 2000). Integrated training incorporates
multiple exercise modalities, including resistance, balance, plyometric, and agility exercises, and
emphasizes multi-planar, whole-body movements designed to enhance neuromuscular efficiency,
strength, power, functional performance, and sport-related performance (Ates & Atesoglu, 2007;
Bakirci, 2013; Hoffman et al., 2005; Rhea et al., 2008). These programs aim to replicate sport-specific
movement demands and improve overall functional performance.

The National Academy of Sports Medicine (NASM) Optimum Performance Training (OPT) model
represents a systematic and progressive integrated training framework grounded in the principles of
human movement science. The OPT model consists of five phases—stabilization endurance, strength
endurance, hypertrophy, maximal strength, and power—organized into three primary training levels:
stabilization, strength, and power (Clark et al., 2017). Through a structured and individualized
progression, this model aims to improve cardiorespiratory efficiency, metabolic function, body
composition, neuromuscular coordination, and postural control. Previous research has also examined
the effects of NASM-OPT-based training applications combined with traditional fitness training on
selected physical parameters, supporting the practical relevance of this model in personal training
settings (Biyikli, 2018).

Although both traditional strength training and integrated training models have been reported to
improve physical fitness and performance-related outcomes, there is limited evidence directly
comparing these two approaches within the same intervention design. In particular, studies examining
the effects of a NASM Optimum Performance Training (OPT)-based integrated exercise model in
comparison with traditional strength training on anthropometric, strength, muscular endurance,
flexibility, cardiorespiratory, and postural parameters remain scarce. Therefore, addressing this gap may
provide a clearer understanding of the relative effectiveness of these training paradigms in physically
active adults. Accordingly, the aim of this study was to compare the effects of an 8-week NASM OPT-
based integrated exercise model and traditional strength training on selected physical fitness and
physiological parameters.
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MATERIALS AND METHODS

Research Ethics

This study was approved by the Ethics Committee of Nisantasi University (Approval Date: 15
March 2022; Decision No: 2022/12). All procedures were conducted in accordance with the ethical
standards of the Declaration of Helsinki. Prior to participation, all participants were informed about the
study procedures and provided written informed consent.

The human body typically adapts to strength training stimuli within approximately 4—6 weeks, after
which the rate of strength development tends to plateau. Accordingly, periodized training programs
should be systematically modified by manipulating training variables such as intensity, volume, rest
intervals, and exercise selection in order to maintain training effectiveness and promote continued
adaptation (Bompa & Haff, 2015; Suchomel et al., 2018; Del Vecchio et al., 2019). Training programs
should also be structured according to the principles of progressive overload, specificity, recovery, and
adaptation in order to optimize performance-related outcomes (Murath et al., 2011). Based on these
principles, two different eight-week strength training programs were implemented in the present study.

A total of 22 participants, including 10 women and 12 men aged 20-35 years, who had been
participating regularly in supervised exercise programs at health and fitness clubs for at least two years
volunteered to participate in the study. Participants were allocated into two groups: the traditional
strength training group (TRAD; n = 10; 5 women and 5 men) and the NASM Optimum Performance
Training (OPT)-based integrated training group (INT; n = 12; 5 women and 7 men). Group allocation
was performed using a randomized procedure after baseline assessments.

Sample size estimation was performed using G*Power 3.1 for a repeated-measures ANOVA
(within—between interaction). Assuming an alpha level of 0.05, a power of 0.80, two groups, and two
repeated measurements, the analysis indicated that the study was powered to detect a medium-sized
effect.

A randomized pretest—posttest experimental design was used in the present study. All
measurements were conducted at Nisantas: The Red Fitness Center and Athletic House Fitness Center.
Training sessions were performed three days per week over an eight-week period. Anthropometric and
motor performance variables were assessed before and after the intervention.

Integrated Training Program (NASM OPT Model)

The NASM Optimum Performance Training (OPT) model was applied over an eight-week period
in accordance with the NASM integrated training framework (Clark et al., 2017). This integrated
training framework consists of five progressive phases: stabilization endurance, strength endurance,
hypertrophy, maximal strength, and power development. The weekly progression of the integrated
training program was structured as follows:

Week 1: Stabilization endurance training

Weeks 2-3: Strength endurance training (40-50% of 1RM)

Weeks 4-5: Hypertrophy training (65-85% of 1RM)

Weeks 6-7: Maximal strength training (90-100% of 1RM)

Week 8: Power training (40-50% of 1RM performed with maximal explosive intent)

DN NI NI NN

16



o

Anatolia Sport Research 7(1), 2026, 13-29 Comparison of the Effects of Integrated Training and Traditional Strength Training on Some Physical Variables

The integrated training program emphasized multi-planar, whole-body movements designed to
enhance neuromuscular coordination, functional strength, and movement efficiency.

GOAL: TOTAL BODY PHASE: 1 STABILIZATION ENDURANCE
WARM-UP

Exercise: | Sets |  Duraion | Coaching Tip

SMRB: Calvgs, IT-Band, Lats 1 30 s. Hold each tender area for 30 sec
Static Strefch: Calves, Hip Flexors, Lats i 30s. Hold each strafch for 30 sec
Treadmill i 5—10 min Brick walk to slow jog

CORE / BALANCE / PLYOMETRIC
Exmcim: | Sets | Reps | Tempo | Rest | Coaching Tin
2 12 Show 0

Floor Bridges

Floor Prona Cobra 2 12 Slow [1]

=ingle-Leg Halance Haach 2 1 Show [1]

squat Jump wistabilization 2 3 Show YU s | Hold landing 4—5 seconds
SPEED, AGILITY, QUICKNESS

Exorcis: [ Sois | Rops | Rest Coaching Tip
Clotona

Opfional

RESISTANCE
Exercisa: W Reps IF Rast Coaching Tip
oial Bod quat, Lurl 1o Press 1 oW Vertical loadng

Chast Ball Dumbbell Chest Press 2 12 Slow 0
Back Standing Cabla Fow 2 2 Slow 0
Shouldars | Single-Lag Dumbbell Scaption 2 12 Elow 0
Bicaps Single-Lag Dumbbell Curl 2 12 Slow 0
Tricops Suping Ball Dumbbell Tricops 2 2 Elow [1]
Extansions
Legs Step-Up to Balance: 2 12 Slow | 90s.
Sapittal Plana
COOL-DOWN
Exercise: | Seis | Duration | Coaching Tip
Treadmill {optional) i 510 min Brisk walk, gradually reduce speed
3MR: Calves, IT-Band, Lats i a0 s. Hold each fander area for 30 sac
Static Strafch: Calves, Hip Hexors, Lais i 30 s. Hold each stratch for 30 sec

Figure 1. NASM OPT Model (integrated training) Stabilization Endurance in Weeks 1 and 4.
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GOAL: TOTAL BODY PHASE: 2 STRENGTH ENDURANCE
WARM-UP

Exercise: Seta |~ Duration | Coaching Tip
SMR: Calves, [T-Band, Lats 1 30 s. Hold each tender area for 30 sec
Active Stretch: Calves, Hip Flexors, Lats 1 10 reps Hold each stretch for 1-2 sec
Treadmill 1 5—10 min Briek walk to slow jog

CORE / BALANCE / PLYOMETRIC

Exercise: Eﬂm Coaching Tip

Ball Crunch 2 Medium

Heverse Crunch 2 10 Medium 0

Single-Leg Squat 2 10 Medium [i]

Squat Jump 2 10 Medium | 60s.

SPEED, AGILITY, QUICKNESS
Exerclse: Sets Reps Rest Coaching Tip
Optional |
[ Optional I | I |

RESISTANCE
Exerclse: ] | Sola | Rops | Tompo | Rest | Coaching Tip

Total Bedy | Optional
Chest Bench Press 2 12 Medium o 5 "
Push-Up 12 Slow B0 5. e
Back Seated Cable Row 2 12 Medium 0 5
Ball Dumbbell Aow 12 Slow | eos. |Superset
Shoulders | Standing Dumbbell Should Press 2 12 Medium 0 it
Single-Leg Scaption 12 Slow | Bos. |OFF
Biceps Optional
Triceps Optional
Legs Leg Press 2 12 Medium 0 Bt
Step-Up to Balance 12 Slow B0 s. P
COOL-DOWN
Exercise: cmmng Tip
readmill {ophional 5-10 min Brisk walk
SMRA: Calves, [T-Band, Lats 30s. Hold each tender area for 30 sec
Static Stretch: Calves, Hip Flexors, Lats T 30s. Hold each stretch for 30 sec

Coaching Tips: Resistance program can be split into 2, 3, or 4-day workout routine. Ex. 3-day routine:
Day 1 {chest/back) Day 2 (legs) Day 3 (shoulders/bicepsitriceps)

Figure 2. NASM OPT Model (integrated training) Strength and Endurance in Weeks 5 and 8.

Traditional Strength Training Program

Participants in the traditional strength training group followed a conventional resistance training
program for eight weeks, with training sessions conducted three times per week (Monday, Wednesday,
and Friday). Exercise intensity was set at approximately 70% of one-repetition maximum (1RM), and
each exercise was performed for 1-3 sets of 12 repetitions, in line with commonly applied resistance
training and conditioning principles (Ratamess, 2012).

The training program primarily consisted of isolated resistance exercises using barbells and free
weights, with a focus on major muscle groups. Exercise loads were individually adjusted and monitored
throughout the intervention period in accordance with established strength training principles (Distefano
et al., The training program primarily consisted of isolated resistance exercises using barbells and free
weights, with a focus on major muscle groups. Free-weight exercises are commonly used in resistance
training because they allow multi-joint loading patterns and require stabilization during movement
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execution (Marsh, 2014). Exercise loads were individually adjusted and monitored throughout the
intervention period in accordance with established strength training principles (Distefano et al., 2013).

Week 1 Week 2 Week 3 Week 4

Exercises performed during both training sessions of weeks 1-4

Power clean (2 X 5, 60%) Power clean (3 X 5, 60%) Power clean (3 X 5, 75%) Power clean (3 x 5, 80%)
Leg press (2 X 10, 60%) Leg press (3 X 10, 60%) Leg press (3 X 6, 75%) Leg press (3 X 6, 80%)
Hamstring curl (2 X 15, 60%) Hamstring curl (3 X 15,60%) Hamstring curl (3 X 10, 75%) Hamstring curl (3 X 10, 80%)
Bench press (2 X 10, 60%) Bench press (3 X 10, 60%) Bench press (3 X 6, 75%) Bench press (3 X 6, 80%)
Lat pulldown (2 X 15, 60%) Lat pulldown (2 X 15, 60%) Lat pulldown (2 X 10, 75%) Lat pulldown (2 X 10, 80%)
Triceps ext (2 X 15, 60%) Triceps ext (2 x 15, 60%) Triceps ext (2 X 10, 75%) Triceps ext (2 X 10, 80%)
Upright row (2 X 15, 60%)  Upright row (2 X 15, 60%)  Upright row (2 X 10, 75%)  Upright row (2 X 10, 80%)
Ab crunch (2 X 20) Ab crunch (2 % 20) Ab crunch (2 x 20) Ab crunch (2 x 20)

Week 5 Week 6 Week 7 Week 8

Exercises performed during the first training session of weeks 5-8

Hang snatch (3 X 5, 80%) Hang snatch (3 X 5, 80%) Hang snatch (4 X 5, 80%) Hang snatch (4 X 5, 80%)
Back squat (3 X 10, 75%) Back squat (4 X 10, 75%) Back squat (3 X 6, 80%) Back squat (3 X 6, 80%)
Hamstring curl (3 X 12, 75%) Hamstring curl (3 X 12, 75%) Hamstring curl (3 X 8 80%) Hamstring curl (3 X 8, 80%)

Lunge (3 X 12, 75%) Lunge (38 X 12, 75%) Lunge (3 X 8, 80%) Lunge (38 x 8, 80%)
Calf raise (3 X 12, 75%) Calf raise (8 X 12, 75%) Calf raise (8 X 8, 80%) Calf raise (3 X 8, 80%)
Exercises performed during the second training session of weeks 5-8

Push jerk (3 x 5, 80%) Push jerk (3 x 5, 80%) Push jerk (4 x 5, 80%) Push jerk (4 x 5, 85%)

Incline bench (3 X 10, 75%) Incline bench (4 X 10, 75%) Incline bench (3 X 6, 80%) Incline bench (3 X 6, 80%)
Bentover row (3 X 12, 75%) Bentover row (3 X 12, 75%) Bentover row (3 X 18, 80%) Bentover row (3 X 8, 80%)
Shoulder press Shoulder press Shoulder press Shoulder press

(3 x 12, 75%) (8 X 12, 75%) (3 X 6, 85%) (3 x B, 85%)
Barbell curl (2 X 12, 75%) Barbell curl (2 X 12, 75%) Barbell curl (2 X 6, 80%) Barbell curl (3 X 8, 80%)
Triceps push (2 X 12, 75%) Triceps push (2 X 12, 75%) Triceps push (2 X 8, 80%)  Triceps push (3 X 8, 80%)
Ab crunch (2 x 20) Ab crunch (2 x 20) Ab crunch (2 x 20) Ab crunch (2 x 20)

Figure 3. Traditional Training Program.

Data Collection and Measurements

Anthropometric Measurements: Body height was measured using a Seca stadiometer with an
accuracy of 0.1 cm. Participants stood barefoot in an upright position with heels together, arms relaxed
at the sides, and head positioned in the Frankfort horizontal plane. Measurements were recorded during
deep inspiration (Ozer, 2009). Body weight was measured using an OMRON digital scale. Participants
wore light clothing (shorts and and a T-shirt) and were barefoot during the assessment. Body mass index
(BMI) was calculated as body weight (kg) divided by height squared (m2).

Skinfold Thickness and Body Fat Percentage: Subcutaneous fat thickness was measured using a
portable skinfold caliper on the right side of the body. Skinfold measurements were obtained at
standardized anatomical sites according to established procedures. For male participants, thigh and
subscapular skinfolds were used, while suprailiac and triceps skinfolds were measured in female
participants. Body density and body fat percentage were subsequently calculated using the Sloan and
Weir equations. Body composition assessment provides important information about fat mass and lean
body mass distribution and is commonly used to evaluate exercise-related anthropometric changes (Koz,
2020).

Flexibility Assessment: Flexibility was assessed using the sit-and-reach test performed with a
standardized sit-and-reach box. Participants completed two trials, and the best score was recorded in
centimeters (Kamar, 2008).

Postural Assessment: Static postural alignment was evaluated using standardized postural
assessment forms developed by Corbin et al. (2006). Participants were assessed in a standing position
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from lateral and posterior views under standardized conditions. Postural deviations were scored based
on severity using a four-point ordinal scale: 0 = none, 1 = mild, 2 = moderate, and 3 = severe. Total
postural scores were calculated by summing the scores obtained from all assessed regions. The
standardized structure of the form, the use of predefined scoring categories, and the application of the
same assessment procedures before and after the intervention were used to support the methodological
consistency of the evaluation, in accordance with basic principles of therapeutic movement assessment
(Saadet et al., 2003). To enhance reliability, assessments were performed by experienced specialist
physiotherapists and corrective exercise specialists who were trained in observational postural analysis.
Prior to data collection, assessors reviewed the scoring criteria and assessment procedures to minimize
inter-assessor variability.

Table 1. Postural Assessment

Lateral Score Posterior Score
Forward head tilt — Lateral head tilt -
Rounded shoulders - Scapular protrusion —
Shoulder protraction - Scoliosis symptoms —
Kyphosis - Shoulder length discrepancy —
Lordosis - Leg length discrepancy —
Abdominal sagging - Lateral curvature of the spine —
Genu recurvatum - Gibbosity —
Anterior balance — TOTAL

Note. Postural deviations were scored based on severity (0 = none, 1 = mild, 2 = moderate, 3 = severe).
Total score interpretation: excellent (0-2), very good (3-4), good (5-7), average (8-11), poor (>12).

Handgrip Strength: Maximal handgrip strength was measured using a digital handgrip
dynamometer (Takei T.K.K. 5401). Participants performed two maximal trials with each hand in a
standardized anatomical position. The highest value obtained from both hands was recorded in
kilograms (Glnay et al., 2018).

Muscular Endurance Tests: Upper-body muscular endurance was assessed using the push-up test
performed for 60 seconds. Participants were instructed to maintain proper body alignment throughout
the test, and the total number of correctly performed repetitions was recorded. Lower-body muscular
endurance was evaluated using the static wall squat test. Participants maintained a squat position with
knees flexed at 90° while leaning against a wall. Time to exhaustion was recorded in seconds.
Abdominal muscular endurance was assessed using the sit-up test, during which participants performed
as many correctly performed repetitions as possible within 60 seconds.

Aerobic Capacity Assessment: Maximal oxygen uptake (VO.max) was estimated using the Bruce
treadmill protocol. Testing was conducted on a Technogym treadmill, and heart rate was monitored
continuously using a Polar heart rate monitor. The test was terminated upon volitional exhaustion or
signs of fatigue. VO.max was calculated using the following equation: where T represents total running
time in minutes (Mackenzie, 2005).
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VO,max=(4.38xT)-3.9

— 1 =3 3 =3 10 T 35is—Dp 2.7 22:13

Stage Minutes % grade MPH dk/mile km/h dk/km METSK
3
4-5

2 3 12 2.5 24:00 40 15:00

3 3 14 3.4 17:39 5.5 10:55 7
4 3 16 4.2 14:17 6.8 8:49 10
5 3 18 5.0 12:00 8.0 7:30 14
6 3 20 5.5 10:55 8.9 6:44 17
T4 3 22 6.0 10:00 9.7 6:11 21

Figure 4. Bruce Treadmill Test Protocol.
Statistical Analysis

All statistical analyses were performed using a statistical software package. Descriptive statistics
were calculated for all variables and presented as mean + standard deviation. Prior to inferential
analyses, the normality of the data distribution was assessed using the Shapiro—Wilk test, which is
appropriate for small sample sizes. Homogeneity of variances between groups was evaluated using
Levene’s test. Since the assumptions for parametric testing were met, within-group pre-test and post-
test differences were analyzed using paired-samples t-tests, whereas between-group comparisons were
performed using independent-samples t-tests. The level of statistical significance was set at p < 0.05,
corresponding to a 95% confidence level

RESULTS

This section presents within-group and between-group comparisons of pre-test and post-test
measurements for the traditional strength training and NASM OPT model (integrated training) groups.

Table 2. Pre- and Post-Test Parameters of Male-Female Posture Analysis in the NASM OPT Model
(Integrated) Training Group.

. Pre Test (n=12) Post Test (n=12)
Variables Gender AV, SD AV, SD t P
Postural Assessment Score M 6,57 2,50 1,14 1,21 7,22 ,000
F 4,60 1,51 ,800 ,836 7,75 001

Note: Values are presented as mean * standard deviation. The t and p values indicate within-group pre-
test and post-test comparisons performed separately for male and female participants using paired-
samples t-tests. INT: integrated training group.

Table 2 presents the within-group pre-test and post-test comparison of postural assessment scores
separately for male and female participants in the integrated training group (INT). Paired-samples t-tests
showed statistically significant improvements in postural assessment scores in both male participants (t
=7.22, p <0.001) and female participants (t = 7.75, p = 0.001) after the eight-week intervention.

Table 3. Pre- and Post-Test Comparisons of Physical Parameters in Women's Groups Trained in
Traditional Strength Training and NASM OPT Model (Integrated) Training.

Variables n Pre Test p Post Test P
. GA=5 43,96+13,47 44,90+13,18
Right Hand Strength EA=S 26.3646,58 ,030 23 66+3,86 ,009
GA=5 40,00+11,91 41,34+11,55
Left Hand Strength EA=S 24,48+6,09 ,032 20,0046,45 ,007
Push-u GA=5 6,60+3,64 ,864 6,80+3,56 091
P EA=5 6,00+6,63 12,6045,72 '
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Crunches Acs moossis L osoous 2
Statc squt s 1
VO:max (ml/kg/min) (E;:::55 g?igigig 208 3373:5323;152’;65 /485
Flexibility (E;:::g 1167,5600;153;,4;,56 S 2138,’2400;151’ 1578 22

Between-group comparisons of physical performance parameters for female participants in the
traditional strength training and integrated training groups are presented in Table 3. Significant
differences were observed in right and left handgrip strength following the intervention (p < 0.05). No
statistically significant differences were found in the remaining physical performance variables (p >
0.05).

Table 4. Pre- and Post-Test Comparison of Physical Parameters in Male Groups Undergoing
Traditional Strength Training and NASM OPT Model (Integrated) Training.

Variables n Pre Test p Post Test P
Right Hand Strength — 63‘;?585114%921 005 22?0611153,23108 005
Left Hand Strength Eﬁ:? gg;giggg 006 23;?780117?;?22 010
Push-up = iiggigié 036 3212%121119%313 =
Crunche EAr  oismast ™ sisney A
S A
VO:max. GA=5 32,26+17,33 . 1401844 o
(ml/kg/min) EA=7 31,2645,77 ’ 34,97+8,28 '
Flexibilty = e I 1

Table 4 shows the between-group physical performance comparisons for male participants. After
eight weeks of training, significant differences were detected between the groups in right and left
handgrip strength (p < 0.05), while no significant differences were observed in other physical
performance parameters (p > 0.05).

Table 5. Evaluation of Posture Analysis Test Results of Traditional Strength Training and NASM OPT
Model (Integrated) Training Male-Female Groups.

Variables Gender N Pre Test P Post Test P
GA=5 8,00+1,73 7,80+1,64
Postural Assesment - Bl EIETEERE] 0 Ll L o
K GA=5 7,00+1,22 025 6,80+1,30 000
EA=7 4,60+2,50 ! ,800+,836 ’

Postural analysis comparisons between the traditional strength training and integrated training
groups are presented in Table 5. Pre-test comparisons revealed a significant difference in postural scores
among female participants (p < 0.05), whereas no significant difference was observed among male
participants (p > 0.05). Post-test comparisons demonstrated statistically significant differences in
postural alignment for both female and male participants (p < 0.05).
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Table 6. Pre- and Post-test Comparisons of Anthropometric Characteristic Parameters in Traditional
Strength Training and NASM OPT Model (Integrated) Training Female Groups.

Variables n Pre Test P Post Test P
. GA=5 165,845,11 165,8+5,11
gl EA=5 162,9+2.88 302 16294288 2
. GA=5 61,00+14,00 60,14+13,66

Qi Idhiko) EA=5 60,82+17,06 — 58,72+17,01 =

Waist Circumference GA=5 75,90+11,45 623 75,10+11,29 532

(cm) EA=5 71,90+13,22 ' 69,94+13,56 ’

Resting Heart Rate GA=5 74,80+2,77 866 74,80+2,77 100

(bpm) EA=5 73,8012,57 ! 74.80+11,32 ’
GA=5 34.73+,774 34,29+,998

Fat Mass (ko) EA=5 24.01+7.19 0L 308541 12
GA=5 22,00+3,80 21,70+3,69

2 ) ) ) 1
BMI (kg/m?) EA=5 22714541 S 22124553 il

Anthropometric comparisons between female participants in the traditional strength training and
integrated training groups are shown in Table 6. No significant differences were observed between
groups at baseline. However, pre-test and post-test comparisons indicated a statistically significant
difference in body fat percentage (p < 0.05).

Table 7. Pre- and Post-Test Comparisons of Anthropometric Characteristic Parameters in Traditional
Strength Training and NASM OPT Model (Integrated) Training Male Groups.

Variables n Pre Test P Post Test P
. GA=5 176,4+3,50 176,4+3,50
Height EA=7 1735+7,14 28 1735+7,14 29
. GA=5 73,00+7,93 72,90+7,68
Elashy e () EA=7 81.50+8,50 A 79.98+7.84 2l
Waist Circumference GA=5 83,00+7,31 021 82,48+7,22 039
(cm) EA=7 92.42+4,68 ’ 90,28+4,23 ’
Resting Heart Rate GA=5 78,20+7,39 956 75,00+6,08 870
(bpm) EA=7 7857+13,11 ’ 75,85+10,13 ’
GA=5 30,89+7,91 30,41+7,94
Fat Mass (kg) EA=7 27.003.19 2 25.13+3,53 159
GA=5 23,46+2,84 23.46+2,84
2 1 1 i) i)
BMI (kg/m?) EA=7 27.03+2.61 I 26.88+2.69 2

Table 7. presents anthropometric comparisons between male participants in the traditional strength
training and integrated training groups. Baseline comparisons revealed significant differences in waist
circumference and body mass index (BMI) (p < 0.05). Following the intervention, a statistically
significant difference remained only in waist circumference (p < 0.05).

DISCUSSION AND CONCLUSION

The present study compared the effects of two exercise paradigms—traditional strength training
and the NASM Optimum Performance Training (OPT) model—on selected anthropometric, postural,
and motor performance variables in sedentary adults following an eight-week intervention performed
three times per week. Overall, both programs produced favorable adaptations; however, the pattern of
change suggested that the integrated NASM OPT approach may provide broader movement-related
benefits, particularly in postural alignment and selected neuromuscular outcomes.
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In the traditional strength training group, the observed reductions in body fat percentage and
selected skinfold measurements in men, together with the decrease in waist circumference in women,
indicate that conventional resistance-based exercise can positively influence regional body composition.
At the same time, the absence of significant changes in body weight and BMI is not unexpected. Recent
evidence indicates that resistance training may improve body composition without necessarily
producing large short-term changes in total body mass or BMI, particularly in relatively short
interventions and when dietary intake is not strictly controlled (Kelley et al., 2023). Similarly, previous
research comparing EMS and traditional training in sedentary women reported that different exercise-
related stimuli may influence strength development and anthropometric characteristics (Oktem & Akin,
2022). This pattern suggests that improvements in adiposity-related indicators may occur even when
global anthropometric markers remain relatively stable.

By contrast, the NASM OPT group demonstrated a wider range of adaptations across body
composition and performance-related variables. This may be explained by the integrated and progressive
structure of the OPT model, which combines stabilization, strength endurance, hypertrophy, maximal
strength, and power-oriented stimuli within a systematic framework. The inclusion of multi-planar tasks,
instability-related demands, coordinated movement sequencing, and progressive neuromuscular loading
may create a broader adaptive stimulus than traditional single-plane resistance exercise alone. Previous
research has also shown that functional training performed under unstable conditions may improve
selected anaerobic and performance-related capacities in trained athletic populations (Caglayan &
Ozbar, 2017). In the current literature, integrative neuromuscular and functional training models have
been associated with improvements in physical fitness, balance, postural control, movement quality, and
body-composition-related outcomes (Cavaggioni et al., 2024).

One of the most notable findings of the present study was the improvement in postural alignment
observed in the integrated training group, whereas no meaningful postural change was detected in the
traditional strength training group. This finding is theoretically consistent with the foundational
principles of the NASM OPT model, especially the early emphasis on stabilization endurance,
sensorimotor control, alignment, and movement efficiency before progression toward higher-force
production phases. Integrated training models are designed not only to increase force output, but also to
optimize the quality and coordination of movement across kinetic chains. In this context, better postural
outcomes may reflect improvements in neuromuscular control, trunk stability, proprioceptive function,
and intermuscular coordination rather than merely gains in isolated muscular strength. Recent reviews
and randomized controlled trials on integrative neuromuscular training similarly suggest that such
approaches may be particularly effective for improving postural control, balance, physical performance,
and movement competence when compared with more traditional training structures (Cavaggioni et al.,
2024; Concha-Cisternas et al., 2024).

The handgrip strength findings also deserve attention. Although handgrip is not a direct measure
of whole-body functional performance, it is widely accepted as a practical marker of general
neuromuscular capacity and overall strength status. The more favorable pattern observed in the
integrated training group may indicate that training methods requiring greater whole-body coordination,
trunk involvement, and force transmission across multiple segments can contribute to broader
neuromuscular adaptations. Previous research has shown that sport-specific resistance training may
induce neural adaptations related to improved force production and movement coordination in trained
athletes (Judge et al., 2003). This interpretation is aligned with studies showing that functional and
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integrated resistance paradigms may produce equal or superior gains in selected performance variables,
especially those linked to movement efficiency, force transfer, and muscular endurance.

At the same time, the lack of significant between-group differences in several other variables, such
as VOxmax, flexibility, push-up, sit-up, or static squat performance, should be interpreted carefully
rather than as evidence of no practical distinction between the models. Since cardiorespiratory
adaptations are influenced by exercise intensity, duration, baseline fitness level, and cardiovascular
responsiveness, changes in VO:max may require more specific or longer-duration aerobic stimuli
(Golbidi & Laher, 2012). First, the study duration was relatively short. Eight weeks may be sufficient
to elicit early neuromuscular and coordination-related adaptations, but may be too brief to produce large
and consistent divergences in broader physiological variables, especially in a small sample. Second,
both interventions were performed regularly and supervised, which likely enhanced adherence and
reduced the likelihood of a large contrast between programs. Third, some outcomes, particularly body
composition and aerobic capacity, are strongly affected by baseline status, nutritional intake, recovery,
sleep, and habitual physical activity outside the intervention, none of which appear to have been tightly
controlled in the current design. Recent comparative studies in adult populations likewise report that
combined exercise programs can improve health- and fitness-related markers, including body
composition, energy expenditure, and metabolic outcomes, while between-group differences may
remain small or inconsistent, particularly over short intervention periods (Grivas et al., 2025).

Another important issue concerns the practical meaning of the postural findings. In physically
active adults, improvements in posture may have implications beyond aesthetics. Posture is closely
related to movement efficiency, biomechanical alignment, and sport-related performance (Karakus &
Kiling, 2006). More efficient alignment may contribute to improved movement economy, reduced
compensatory patterns, and better exercise technique, all of which are relevant for long-term
participation and injury-risk reduction. While the current study did not directly assess pain, balance
confidence, or injury-related outcomes, the postural improvements seen in the integrated training group
may represent an important foundation for future functional gains. This is especially relevant in
physically active individuals, where movement quality, lumbopelvic control, and proprioceptive
capacity may influence the quality of exercise performance. The broader literature increasingly supports
the value of multi-component and neuromuscularly oriented exercise for improving movement quality
and functional independence, particularly when training is progressive and individualized.

The present results are also broadly consistent with earlier studies comparing traditional resistance
training with functional, suspension-based, sport-specific, or integrated models. In a direct comparison
of functional and traditional resistance training, (Tomljanovi¢ et al., 2011). reported that both
approaches may influence anthropometric and motor performance variables, supporting the relevance
of comparing different resistance-training paradigms. Research comparing different training methods in
sport-specific settings has shown that training modality may influence technical, biomotor, and
physiological outcomes (Ozcan, 2011). For example, previous research comparing TRX-based or
suspension-based training with traditional resistance training has reported changes in selected muscular
performance outcomes, supporting the relevance of alternative and functional resistance-training
modalities (Janot et al., 2013; Ozdamar, 2019). Similarly, studies examining different resistance-training
modalities, including weightlifting, kettlebell training, and elastic-band-supported resistance exercises,
have shown that various loading strategies may produce improvements in strength, power-related
performance, jumping performance, and body-composition outcomes (Otto et al., 2012; Susam et al.,
2022). Systematic review evidence also suggests that functional training can improve selected physical
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function and performance-related outcomes, supporting its practical relevance as a multi-component
training approach (Liu et al., 2024). Previous studies on functional, combined, and sport-specific training
interventions have reported improvements in selected physical fitness and performance parameters in
young populations and team-sport athletes, supporting the effectiveness of structured training programs
for performance development (Cimen & Kilig, 2017; Erken et al., 2020; Turgut et al., 2017). In that
respect, the current findings reinforce the idea that the superiority of one training model over another
may depend less on whether outcomes improve in general and more on which specific outcomes are
prioritized.

Several limitations should be considered when interpreting these findings. The sample size was
small, which may have limited statistical power and increased the influence of inter-individual
variability. The intervention duration was restricted to eight weeks, and longer follow-up may have
revealed more robust differences between the models. In addition, dietary intake and daily physical
activity outside the structured sessions were not reported as controlled variables, which may have
influenced anthropometric outcomes. Another limitation is that posture was evaluated using
observational scoring rather than instrumented kinematic analysis; although the use of standardized
forms and trained professionals strengthens methodological consistency, future studies should also
report assessor blinding and inter-rater/intra-rater reliability whenever possible. These methodological
refinements would improve confidence in postural outcomes and further strengthen the interpretation of
integrated training effects.

Despite these limitations, the present study contributes to the growing evidence that integrated
training models can be meaningfully applied in non-athletic adult populations. From an applied
perspective, the findings suggest that both traditional strength training and NASM OPT-based integrated
training can be used to improve physical fitness in sedentary adults, but that the OPT model may be
especially useful when the practitioner’s goals include postural alignment, movement quality, and
broader neuromuscular development. This is important for exercise professionals working with
sedentary clients, because early improvements in control, alignment, and functional competence may
enhance adherence, exercise confidence, and the safety of later progression toward higher-intensity
training phases.

In conclusion, both traditional strength training and NASM OPT-based integrated training were
effective in improving selected physical fitness parameters in sedentary adults. However, the integrated
training model demonstrated a broader pattern of adaptation, especially in postural alignment, handgrip
strength, and selected body composition variables. Although major between-group differences were not
observed across all outcomes, the findings suggest that an individualized and progressively structured
OPT-based approach may provide additional value when the goal is not only to increase fitness, but also
to improve movement quality and postural control. Future studies with larger samples, longer
intervention periods, tighter control of dietary and lifestyle factors, and more advanced biomechanical
assessments are needed to clarify the specific advantages of integrated training in sedentary and clinical
populations.

Practical Implications and Recommendations

v Both training models can be recommended for sedentary adults to improve health-related fitness.
v Traditional strength training appears effective for selected strength and body-composition
outcomes.
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v' The NASM OPT model may provide additional benefits in postural alignment, neuromuscular
control, and functional strength-related variables.

v For sedentary individuals with movement-quality limitations, poor posture, or low stabilization
capacity, integrated training may be a more appropriate starting framework.

v" Future research should examine OPT-based training using larger samples, longer interventions, and
outcomes such as balance, functional movement quality, agility, pain, adherence, and injury-related
risk markers.
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ABSTRACT

Aim: The aim of this study was to examine in detail the effects of reformer Pilates exercises, performed twice weekly for eight
consecutive weeks, on balance, flexibility, core muscle strength, and body composition in healthy women aged 20-30 years.
Material and Method: A total of 18 volunteer women who did not have regular exercise habits participated in the study and
were randomly assigned to an exercise group (n=10) and a control group (n=8). The exercise group completed a supervised
reformer Pilates program lasting approximately 60 minutes per session, twice a week for eight weeks. Each session consisted
of a structured warm-up phase, fundamental reformer exercises and a cool-down and stretching phase. The control group
maintained their usual daily routines without engaging in any structured exercise intervention. Participants were evaluated
before and after the intervention period. Balance performance was assessed using the single-leg stance test and the Y-balance
test to measure static and dynamic balance. Flexibility was evaluated with the sit-and-reach test. Core muscle endurance was
assessed using plank and side plank tests. Body composition parameters, including body fat percentage and lean body mass,
were measured using standardized assessment procedures.

Results: Following the eight-week reformer Pilates program, statistically significant improvements were observed in the
exercise group in static and dynamic balance scores, flexibility levels, and core muscle endurance parameters (p<0.05).
Furthermore, body composition analysis revealed a significant reduction in body fat percentage and a significant increase in
lean body mass in the exercise group (p<0.05). In contrast, no statistically significant changes were detected in any of the
measured variables in the control group (p>0.05).

Conclusion: The findings indicate that even a relatively short-term reformer Pilates program can produce meaningful
improvements in functional physical fitness components in young adult women. Owing to its positive effects on postural
control, core stabilization, and body composition, reformer Pilates appears to be an effective and reliable exercise modality
that can be incorporated into physiotherapy applications and general fitness programs for health promotion and physical
performance enhancement.

Keywords: Balance, Body Composition, Core Stability, Flexibility, Reformer Pilates.
OZET

Amag: Bu ¢aligmanin amaci, 20-30 yas arahigindaki saglikli kadinlarda sekiz hafta boyunca haftada iki giin uygulanan
reformer Pilates egzersizlerinin denge, esneklik, merkez kas kuvveti ve viicut kompozisyonu iizerindeki etkilerini ayrintil
olarak incelemektir.

Materyal ve Metod: Diizenli egzersiz aligkanligi olmayan toplam 18 goniillii kadin ¢aligmaya katilmig ve rastgele olarak
egzersiz grubu (n = 10) ve kontrol grubu (n = 8) olmak lizere iki gruba ayrilmistir. Egzersiz grubu, sekiz hafta boyunca haftada
iki giin, her biri yaklasik 60 dakika siiren ve uzman gézetiminde uygulanan bir reformer Pilates programini tamamlamistir.
Her bir seans; yapilandirilmis bir 1smma evresi, temel reformer egzersizleri ile soguma ve germe evresinden olusmustur.
Kontrol grubu ise herhangi bir yapilandirilmis egzersiz miidahalesine katilmadan giinliik rutinlerini siirdiirmistiir. Katilimeilar
miidahale donemi dncesinde ve sonrasinda degerlendirilmistir. Denge performansi, statik ve dinamik dengeyi 6l¢mek amaciyla
tek ayak durus testi ve Y denge testi kullanilarak degerlendirilmistir. Esneklik otur-uzan testi ile olgiilmiis, core kas
dayanikliligi plank ve yan plank testleri kullanilarak degerlendirilmistir. Viicut kompozisyonu parametreleri olan viicut yag
yiizdesi ve yagsiz viicut kiitlesi standart 6lgtim prosediirleri kullanilarak belirlenmistir.

Bulgular: Sekiz haftalik reformer Pilates programimin ardindan egzersiz grubunda statik ve dinamik denge puanlari, esneklik
diizeyleri ve core kas dayanikliligi parametrelerinde istatistiksel olarak anlamli iyilesmeler gozlenmistir (p<0,05). Ayrica
viicut kompozisyonu analizleri, egzersiz grubunda viicut yag yiizdesinde anlamli bir azalma ve yagsiz viicut kiitlesinde anlamh
bir artig oldugunu gostermistir (p<0,05). Buna karsilik kontrol grubunda 6lgiilen degiskenlerin higbirinde istatistiksel olarak
anlamli bir degisim saptanmamistir (p>0,05).

Sonug: Elde edilen bulgular, nispeten kisa siireli bir reformer Pilates programinin geng yetiskin kadinlarda fonksiyonel fiziksel
uygunlugun bilesenlerinde anlamli iyilesmeler saglayabildigini gostermektedir. Postiiral kontrol, core stabilizasyonu ve viicut
kompozisyonu iizerindeki olumlu etkileri goz 6niinde bulunduruldugunda, reformer Pilates’in saghgin gelistirilmesi ve fiziksel
performansin artirilmasina yonelik fizyoterapi uygulamalar ile genel fitness programlarina dahil edilebilecek etkili ve
giivenilir bir egzersiz yontemi oldugu soylenebilir.

Anahtar Kelimeler: Core Stabilitesi, Denge, Esneklik, Reformer Pilates, Viicut Kompozisyonu.
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INTRODUCTION

In recent decades, physical inactivity and sedentary lifestyle behaviors have increased markedly
and are considered important contributors to musculoskeletal disorders, postural impairments, and
reduced physical fitness levels, particularly among young adult women (Booth, Roberts, & Laye, 2012).
Prolonged sitting, desk-based work, and insufficient participation in regular physical activity negatively
affect musculoskeletal health by weakening the core muscle complex, impairing balance performance,
and reducing spinal stability. These adverse effects are especially prominent in young adults, a
population increasingly exposed to inactive lifestyles.

The core musculature, including the transversus abdominis, multifidus, diaphragm, and pelvic floor
muscles, plays a fundamental role in maintaining lumbopelvic stability and efficient force transfer
during movement (Akuthota & Nadler, 2004). Insufficient activation and coordination of these muscles
can impair postural control and functional movement quality and may increase the risk of low back pain
and movement dysfunction over time. Therefore, exercise interventions targeting core stability are
essential for both prevention and performance enhancement.

Pilates is a mind—body exercise method developed by Joseph Pilates and is based on principles such
as breathing control, concentration, precision, centering, and flow (Latey, 2001). The primary aim of
the Pilates method is to improve movement efficiency and spinal stability through enhanced activation
and coordination of the core musculature. Pilates exercises can be performed on a mat or with specialized
equipment such as the reformer, cadillac, and chair apparatus.

Previous studies have extensively examined the effects of mat-based Pilates on physical fitness and
postural control. Mat Pilates, which primarily relies on body weight and controlled movement patterns,
has been shown to improve flexibility and functional movement performance (Segal, Hein, & Basford,
2004), enhance abdominal muscle endurance and balance ability (Kloubec, 2010), and improve postural
control through increased lumbopelvic stability (Wells, Kolt, & Bialocerkowski, 2012). Additionally,
mat-based exercises contribute to improved neuromuscular coordination and trunk stabilization due to
their emphasis on core activation, breathing control, and movement precision (Phrompaet, Paungmali,
Pirunsan, & Sitilertpisan, 2011). These findings suggest that mat Pilates is an effective method for
improving several health-related fitness parameters.

In contrast, the literature on reformer Pilates remains relatively limited, despite the distinct
mechanical and neuromuscular characteristics of this training modality. Unlike mat-based exercises,
reformer Pilates incorporates adjustable spring resistance and a moving carriage system, allowing
exercises to be performed under varying loads and controlled resistance conditions. This structure
provides continuous proprioceptive feedback, which may facilitate greater activation of deep stabilizing
muscles and enhance neuromuscular control. However, although these theoretical advantages suggest
that reformer Pilates may have superior or additional benefits, current evidence is insufficient,
particularly in healthy young populations.

Most existing studies have either focused predominantly on mat-based Pilates programs or
examined clinical populations such as individuals with low back pain, older adults, or obese individuals
(Cruz-Ferreira, Fernandes, Laranjo, Bernardo, & Silva, 2011; Barker et al., 2015). Therefore, it remains
unclear whether the benefits consistently demonstrated in mat-based Pilates can be generalized to
reformer Pilates. Furthermore, multidimensional outcomes such as core stability, balance, flexibility,
and body composition have rarely been evaluated together within a single reformer Pilates intervention.
This gap highlights the need for well-designed randomized controlled studies focusing on reformer
Pilates in healthy young women.
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Women Women aged 20-30 years represent an important target group for preventive exercise
interventions, as this period is often associated with decreased physical activity levels and increased
sedentary behavior. Although reformer Pilates has been widely reported to improve individual
components of physical fitness such as flexibility, balance, and core strength, the existing literature
presents several important limitations. First, most studies have focused on isolated outcomes rather than
examining multiple interrelated components of functional fitness within a single experimental
framework. Second, there is a relative lack of randomized controlled designs comparing exercise
interventions with non-exercise control groups, limiting the strength of causal inferences. Third,
evidence specifically targeting young adult women remains limited, as previous research has
predominantly focused on clinical populations or older adults. Additionally, inconsistencies in
intervention duration, frequency, and measurement protocols make it difficult to establish standardized
conclusions regarding the effectiveness of reformer Pilates.

Therefore, the aim of the present study was to investigate the effects of a structured eight-week
reformer Pilates exercise program on core stability, balance, flexibility, and body composition in healthy
women aged 2030 years using a controlled experimental design. By simultaneously evaluating multiple
components of functional fitness and incorporating a control group, this study aims to address existing
methodological limitations and contribute to a more comprehensive understanding of the effectiveness
of reformer Pilates in this population. It was hypothesized that participation in the reformer Pilates
program would result in significant improvements in these parameters compared with a non-exercise
control group.

MATERYAL VE METOD

Research Design

The present study was designed as a randomized controlled experimental study with a pre-test—
post-test measurement model. All assessments were performed by the same researcher before the start
of the intervention and repeated after completion of the 8-week program.

Participants

Healthy female volunteers aged 20-30 years who did not regularly participate in exercise were
recruited from university students and the surrounding community. University participants were
recruited from the Faculty of Health Sciences (Departments of Physiotherapy and Rehabilitation and
Nursing) and the Faculty of Education (Department of Physical Education and Sports Teaching). A total
of 12 participants were university students (Physiotherapy and Rehabilitation, n = 6; Nursing, n = 3;
Physical Education and Sports Teaching, n = 3), while the remaining 6 participants were recruited from
the local community.

None of the participants had prior structured Pilates training experience, and all reported a
sedentary lifestyle with no regular exercise participation in the previous 6 months. Occasional low-
intensity physical activities (e.g., walking) were not considered as regular exercise.

Inclusion criteria were: being female, age between 20 and 30 years, body mass index (BMI)
between 18.5 and 29.9 kg/m2, no participation in regular exercise within the previous 6 months, absence
of neurological, orthopedic, or systemic disease, and no previous structured Pilates training.

Exclusion criteria included pregnancy, acute musculoskeletal injury, vestibular disorders affecting
balance, scoliosis with a Cobb angle greater than 20°, and a history of chronic low back pain. Participants
who attended less than 85% of the training sessions were excluded from the study.
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A total of 18 participants met the eligibility criteria and were included in the study. Participants
were randomly assigned to either a reformer Pilates exercise group (n = 10) or a control group (n = 8)
using a simple randomization method. The randomization sequence was generated using a computer-
based random number generator. Allocation was performed by an independent researcher who was not
involved in the assessment or intervention procedures, and group assignments were concealed using
sealed opaqgue envelopes to minimize allocation bias. All participants were informed about the study
procedures and provided written informed consent prior to participation.

The study was conducted in accordance with the Declaration of Helsinki.
Sample Size Determination (Power Analysis)

The sample size was determined using G*Power software (version 3.1.9.7) (Faul, Erdfelder,
Buchner, & Lang, 2009). An a priori power analysis was conducted based on previously reported effects
of Pilates training on physical fitness parameters in healthy adults. In particular, Jennifer Kloubec (2010)
reported significant improvements in core muscle endurance, flexibility, and balance following a
structured Pilates program, with effect sizes ranging from moderate to large. Based on these empirical
findings, a medium-to-large effect size (f = 0.40) was selected for the present study. This value was
considered appropriate given the multi-component outcome structure (core stability, balance, flexibility,
and body composition) and the similarity in intervention duration and participant characteristics. The
analysis was performed with a significance level (o)) of 0.05 and statistical power (1 — ) of 0.80 for a
repeated measures ANOVA (within—between interaction). The results indicated that a minimum total
sample size of 16 participants (8 per group) was required to detect statistically significant differences.
Considering potential dropouts, a total of 18 participants were recruited. Therefore, the sample size was
deemed sufficient to achieve adequate statistical power.

Exercise Intervention

The reformer Pilates program was implemented twice per week for 8 consecutive weeks. Each
session lasted approximately 50—60 minutes and was supervised by a certified Pilates instructor. Each
session consisted of a warm-up phase, a main exercise phase, and a cool-down/stretching phase. The
exercise progression was structured in three stages:

Table 1. Progression of the Reformer Pilates Program by Week

Weeks Goal Exercise Content Resistance and Intensity Sets & Repetitions
Teaching Footwork, pelvic tilt, Low resistance sprinds
Weeks 1-2 movements, breathing, modified Prings,
. - low-to-moderate intensity 2 sets x 8-10
(Adaptation neutral spine hundred, frog, short -
. . . (Borg 9-11), slow and repetitions
Period) awareness, and leg circles, basic arm
A . controlled movements
core activation exercises
Short spine, elephant,
Improving core knee stretches, . .
R s stability and mermaid, scooter, Me(_jlum EBEITEE 2-3 sets x 10-12
(Development uscular side-Iving e springs, moderate e
Period) €-1YINg 1eg intensity (Borg 11-13) P
endurance exercises, arm strap
exercises
Improving Long stretch, side r,e}/slles?::lg:agc;::%hs
Weeks 6-8 dynamic stability, splits, advanced leg 20
(Intensity Increase balance, and circles, hundred, . mo_derate to-high 3 sets x .10le
. : intensity (Borg 13-14), repetitions
Period) neuromuscular standing balance - -
: continuous and fluid
control exercises
movement

During the weeks 6-8 intensity increase period, training load was progressively increased through
multiple parameters, including resistance level, exercise complexity, movement speed, and postural
challenge. Specifically, intensity was increased by: Increasing spring resistance levels (from medium to
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medium-high tension). Incorporating multi-planar and full-body movements (e.g., long stretch, side
splits). Adding unstable and standing positions requiring balance control. Increasing movement
continuity and flow, reducing rest interruptions. Emphasizing longer time under tension through
controlled tempo execution. In addition to resistance adjustments, exercise complexity was increased by
combining upper and lower extremity movements and requiring greater trunk stabilization during
dynamic tasks.

The control group continued their normal daily activities and did not participate in any structured
exercise program during the study period.

Measurements

All measurements were conducted in a controlled laboratory environment at the same time of day
(between 09:00 and 12:00 a.m.) to minimize circadian variations. Participants were instructed to avoid
vigorous physical activity for at least 24 hours, refrain from caffeine and alcohol consumption for 12
hours, and attend testing after a minimum 3-hour fasting period (Heyward & Wagner, 2004).

The 3-hour fasting requirement was implemented to minimize the acute effects of recent food intake
on body composition measurements, hydration status, and metabolic responses. Recent nutrient intake
may influence bioelectrical impedance values, fluid distribution, and gastrointestinal content, potentially
affecting the accuracy and reliability of body composition assessments. Therefore, a short fasting period
was considered necessary to standardize physiological conditions across participants.

All measurements were performed by the same researcher to ensure consistency, and participants
were familiarized with all testing procedures prior to data collection.

Anthropometric Measurements: Height was measured using a stadiometer (Seca 213 Portable
Stadiometer, Seca GmbH, Hamburg, Germany) with a precision of £0.1 cm. This device has been widely
used in clinical and research settings and has demonstrated high validity and reliability (Seca GmbH,
2013). Body weight and body fat percentage were assessed using a bioelectrical impedance analyzer
(Tanita BC-418 Segmental Body Composition Analyzer, Tanita Corp., Tokyo, Japan), which has been
shown to provide valid and reliable estimates of body composition in healthy adults (Heyward &
Wagner, 2004). Measurements were taken with participants barefoot and in light clothing, following
manufacturer guidelines. Body mass index (BMI) was calculated as weight in kilograms divided by
height in meters squared (kg/m?). Waist and hip circumferences were measured using a non-elastic tape
measure at standardized anatomical landmarks, and the waist-to-hip ratio was calculated accordingly
(Consultation, 2008).

Core Stability and Muscle Endurance: Trunk muscle endurance was assessed using the McGill
trunk endurance test battery, including the trunk flexor endurance test, the Sorensen test, and right and
left lateral plank tests (McGill, 2007). These tests are widely used and have been shown to be valid and
reliable measures of core endurance.

Participants were instructed to maintain each position as long as possible without compensatory
movements. Time was recorded in seconds using a digital stopwatch, and tests were terminated when
proper form could no longer be maintained.

Balance Assessment: Static balance was evaluated using the single-leg stance test, a commonly
used and reliable method for assessing postural stability (Springer et al., 2007). Participants stood
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barefoot on their dominant leg with eyes open, and the maximum duration was recorded in seconds.
Two trials were performed with a 30-second rest interval, and the best score was used for analysis.

Flexibility Assessment: Hamstring and lower back flexibility were assessed using the sit-and-reach
test, which is a widely accepted and valid measure of flexibility (Wells & Dillon, 1952). Participants
performed three trials, and the highest value was recorded in centimeters.

Postural Assessment: Postural alignment was evaluated using the New York Posture Rating Scale,
which has been used in previous studies to assess overall posture (Howley & Franks, 1986). Head,
shoulder, spine, pelvic, and lower extremity alignment were evaluated in anterior and lateral views.

All postural assessments were conducted by a licensed physiotherapist with more than 3 years of
clinical experience in musculoskeletal evaluation. The evaluator had formal training in posture analysis
to ensure accurate and reliable assessment. To minimize inter-rater variability, all measurements were
performed by the same researcher.

Statistical Analysis

All statistical analyses were performed using IBM SPSS Statistics (version 25.0; IBM Corp.,
Armonk, NY, USA). Prior to analysis, the normality of data distribution was assessed using the Shapiro—
Wilk test. The results indicated that all variables were normally distributed (p > 0.05 for all parameters).
In addition, skewness and kurtosis values were examined and found to be within the acceptable range
of £1.5, supporting the assumption of normality (Tabachnick & Fidell, 2013). Descriptive statistics were
calculated and presented as mean + standard deviation (SD). To evaluate within-group changes (pre-test
Vs. post-test), paired-sample t-tests were applied. Independent-sample t-tests were used to compare
baseline values and post-intervention differences between the exercise and control groups. Furthermore,
a two-way repeated measures analysis of variance (ANOVA) was conducted to examine the interaction
effects of time (pre-test and post-test) and group (exercise vs. control). This analysis allowed the
evaluation of the effectiveness of the intervention by considering both within-group changes and
between-group differences simultaneously. Statistical significance was set at p < 0.05 for all analyses.

Effect size was calculated using partial eta-squared (n?p), which is commonly recommended for
repeated measures ANOVA designs as it reflects the proportion of variance explained by a specific
factor while controlling for other variables in the model (Cohen, 1988; Lakens, 2013). Compared to
Cohen’s d, which is primarily used for pairwise comparisons, partial eta-squared provides a more
appropriate estimate of effect magnitude in factorial and repeated measures designs.

The interpretation of effect size was based on the following thresholds for n*p:
Small effect: n?p = 0.01

Medium effect: n*p = 0.06

Large effect: n?p = 0.14 (Cohen, 1988).

RESULTS

A total of 18 healthy women (Reformer group: n=10; Control group: n=8) completed the study.
Statistical analyses were performed using paired-sample t-tests for within-group comparisons,
independent-sample t-tests for between-group comparisons, and two-way repeated measures ANOVA
to determine group x time interactions. Statistical significance was set at p < 0.05.
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At baseline, no significant differences were observed between groups in demographic or
anthropometric variables (p>0.05).

Following the 8-week intervention, significant improvements were observed in the Reformer group
in core stability, balance, flexibility, body fat percentage, waist circumference, and posture scores. No
significant changes were observed in the control group for these variables.

Body weight and BMI did not change significantly in either group.

Table 2. Initial Demographic and Anthropometric Characteristics

Reformer Group Control Group

Vertilalts Mean+SD Mean+SD P

Age (years) 23.4+238 229+ 2.6 0.68
Height (cm) 165.7 £ 5.9 166.1 + 6.3 0.87
Body weight (kg) 61.8+74 62.5+6.9 0.79
BMI (kg/m?) 225+2.1 22.7+23 0.83
Body fat percentage (%) 29.4+ 3.8 29.1+£4.1 0.88
Waist circumference (cm) 78.6 + 6.4 79.2+£6.1 0.81

Independent-sample t-test analysis revealed no statistically significant differences between groups

at baseline (p>0.05).

Table 3. Changes in Core Stability and Muscle Endurance

Pre-test Post-test
" (MeanzSD) (MeanzSD) Within-group ~ Group x Time
Variable Group [Min-Max; [Min-Max; D D
95% Cl] 95% Cl]

42.6+10.3 [28— 71.8+12.5 [52— .
Trunk flexor AOEITIEE? 60:36.2-49.0]  92: 64.1-79.5] R 0.001%
endurance (s) Control 44.1+9.7 [30-  46.5+10.2 [32— 0312 '

61; 37.5-50.7] 64; 39.3-53.7] ’

93.4+15.1 [70-
Reformer E;%Z;‘rg %5?6[;2]_ 118; 83.9— 0.001*

Sorensen test (s) T ' 102.9] 0.002*

57.6+11.9 [41- 59.1+12.3 [43—

Conitel 75:49.9-65.3]  78:51.2-67.0] 023

36.748.9[25-  63.5+11.2 [45- .
Right lateral SAelils 52;30.9-42.5]  82;56.5-70.5] R 0.004*
plank (s) Control 37.4+8.4[26-  38.6+9.1 [27— o '

50; 31.4-43.4]  52; 32.2-45.0] '

35.949.1[24—  61.2+10.8 [44— .
Left lateral plank ~_ReTormer 51:30.0-41.8]  79: 54.5-67.9] Dlatl 0,006+
(s) Control 36.848.7[25-  37.5+8.9 [26— R '

49;30.6-43.0]  51;31.2-43.9] '

p<.05*

Paired-sample t-test results showed significant improvements in all core endurance measures in the
Reformer group (p<0.05), whereas no significant changes were observed in the Control group (p>0.05).
Two-way repeated measures ANOVA revealed significant group x time interactions for all core stability
variables (p<0.05).
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Table 4. Balance and Flexibility Outcomes

. Pre-test Post-test Within-grou Group x Time
Venbeists Cloup (MeanzSD) (MeanzSD) pg P pp
Single-leg stance  Reformer 18.4+5.2 30.7+6.1 0.002* 0.007*
time (s) Control 19.1+4.9 20.3+54 0.418 '

Sit and Reach Reformer 21.6+54 28.9+59 0.001* 0.004%
(cm) Control 22.1+£50 22.8+5.3 0.376 '
p<.05*

Significant within-group improvements were observed in balance and flexibility in the Reformer
group (p<0.05). No significant changes were detected in the Control group. Group X time interaction
effects were significant for both variables (p<0.05).

Table 5. Changes in Body Composition

Variable Grou Pre-test Post-test Within- Group x
P (Mean+SD)  (Mean+SD) group p Time p
. Reformer 61.8+7.4 60.9+7.2 0.084
EEely wrEgnd () Control 625+69  623+68 0.721 e
Reformer 225121 222120 0.091
2
ELA () Control 227+23  226+22 0.690 Y
Reformer 29.4+3.8 26.8+3.5 0.003* -
BBy TRl e () Control 201+41  289+40 0.621 e
L Reformer 78.6+6.4 749+6.1 0.004* -
iR BT ETEES (77 Control 792+61  79.0%60 0.533 s
p<.05*

Significant reductions were observed in body fat percentage and waist circumference in the
Reformer group (p<0.05), with significant group x time interactions (p<0.05). No significant changes
were found in body weight or BMI in either group (p>0.05).

Table 6. Posture Outcomes

. Pre-test Post-test Within-grou Group x Time
iisiol Sl (MeanzSD) (MeanxSD) pg P pp
New York Reformer 62.3+5.1 72.8+5.7 0.001* 0.002*
Posture Score Control 63.1+4.9 64.0£5.2 0.447 '
p<.05*

The Reformer group demonstrated a significant increase in posture scores (p<0.05), with a
significant group x time interaction effect. No significant change was observed in the Control group.

DISCUSSION AND CONCLUSION

The present study aimed to investigate the effects of an eight-week reformer Pilates program on
balance, flexibility, core muscle endurance, posture, and body composition in healthy young women.
The findings demonstrated significant improvements in all measured parameters in the exercise group,
whereas no significant changes were observed in the control group. These results support the hypothesis
that reformer Pilates is an effective multidimensional exercise modality for enhancing functional
physical fitness in sedentary young adult women.

One of the most notable findings of the study was the significant improvement in static balance
performance. From a biomechanical and neurophysiological perspective, balance control depends on
the integration of visual, vestibular, and proprioceptive inputs, as well as the coordinated activation of
stabilizing muscles. Reformer Pilates exercises, particularly those involving moving platforms and
spring resistance, create a constantly changing base of support. This instability requires continuous
postural adjustments, thereby enhancing proprioceptive sensitivity and neuromuscular coordination.
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These findings are consistent with previous studies reporting improvements in balance following
Pilates training (Cruz-Ferreira et al., 2011; Barker et al., 2015; Bird et al., 2012; Irez et al., 2011).
However, unlike mat-based Pilates, reformer exercises provide external resistance and dynamic
instability simultaneously, which may amplify sensorimotor adaptations. This supports the notion that
reformer Pilates may produce more pronounced balance improvements compared to traditional mat
exercises, although direct comparative studies are still limited.

Significant improvements in trunk flexor, extensor, and lateral muscle endurance indicate enhanced
core stability. From a kinesiological standpoint, the core functions as a stabilizing unit that ensures
efficient force transfer between the upper and lower extremities. The reformer apparatus requires
continuous activation of deep stabilizing muscles such as the transversus abdominis and multifidus to
maintain spinal alignment during dynamic movements.

The principle of “centering” in Pilates directly targets these muscles, leading to improved motor
unit recruitment and coordination. Previous studies have shown that Pilates training enhances trunk
muscle endurance and activation patterns (Sekendiz et al., 2007; Kloubec, 2010; Phrompaet et al., 2011).
Moreover, biomechanical research suggests that improved core endurance contributes to reduced spinal
loading and enhanced movement efficiency (Akuthota & Nadler, 2004). In addition, systematic reviews
have demonstrated that Pilates-based interventions are effective in reducing pain and disability in
individuals with chronic low back pain, primarily through improvements in core stability and motor
control (Miyamoto, Costa, & Cabral, 2013).

The present findings extend this knowledge by demonstrating that similar adaptations occur with
reformer-based training in healthy individuals, supporting its role not only in rehabilitation but also in
preventive exercise.

Flexibility improvements observed in the study can be explained by muscle-tendon unit
adaptations. Pilates exercises involve controlled eccentric and concentric contractions performed
through a full range of motion, which may increase tissue elasticity and reduce passive stiffness.
Additionally, repeated stretching stimuli can enhance stretch tolerance through neural adaptations.

These findings are consistent with previous studies reporting increased flexibility following Pilates
interventions (Segal et al., 2004; Cruz-Ferreira et al., 2011; Erkal et al., 2011; Coskun & Daglioglu,
2023). Reformer Pilates may further enhance flexibility by allowing movements against adjustable
resistance, facilitating both assisted and resisted stretching mechanisms.

The observed reduction in body fat percentage and waist circumference, without significant
changes in body weight, suggests favorable alterations in body composition. From a physiological
perspective, reformer Pilates involves sustained muscle activation against resistance, which increases
energy expenditure and may enhance metabolic activity. Although Pilates is generally considered a
moderate-intensity exercise, the inclusion of spring resistance and continuous movement may increase
caloric demand. Additionally, increased muscle activation may contribute to improved lean mass
preservation, explaining the lack of significant weight loss. These findings align with previous research
demonstrating improvements in body composition following Pilates training (Segal et al., 2004; Coskun
& Daglioglu, 2023). However, the current study contributes to the literature by specifically highlighting
the effects of reformer Pilates in a healthy young population.

Postural improvements observed in this study can be attributed to enhanced neuromuscular control
and improved alignment awareness. From a biomechanical perspective, posture is maintained through
the coordinated activity of stabilizing muscles and proper alignment of body segments. Pilates
emphasizes neutral spine alignment, scapular stabilization, and pelvic control, all of which contribute to

improved postural organization. Enhanced core stability likely plays a central role in maintaining upright
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posture and reducing compensatory patterns. These findings are consistent with previous studies
reporting improvements in posture following Pilates training (Kloubec, 2010; Emery, De Serres,
McMillan, & Co6té, 2010). The reformer apparatus may further enhance postural adaptations by
providing resistance that challenges alignment during movement.

A key contribution of this study is the demonstration that reformer Pilates produces
multidimensional improvements in balance, flexibility, core endurance, posture, and body composition
within a relatively short period (8 weeks). While previous studies have predominantly focused on mat-
based Pilates, the present findings suggest that reformer Pilates may offer additional benefits due to:

External resistance (spring mechanism)
Increased proprioceptive input
Greater movement variability and instability

These characteristics may lead to enhanced neuromuscular adaptations compared to mat-based
exercises. However, further comparative studies are needed to confirm these differences.

Several limitations should be acknowledged. The relatively small sample size limits
generalizability. The inclusion of only young adult women restricts applicability to other populations.
Physical activity levels outside the intervention were not objectively monitored. Additionally, the short
intervention duration limits conclusions regarding long-term effects.

Future research should include larger and more diverse samples and investigate long-term
adaptations. Comparative studies between reformer and mat Pilates, as well as other exercise modalities,
are recommended. Moreover, studies incorporating electromyography and motion analysis could
provide deeper insights into neuromuscular mechanisms.

In conclusion, an eight-week reformer Pilates program significantly improved balance, flexibility,
core muscle endurance, posture, and body composition in healthy young women. These findings
highlight the effectiveness of reformer Pilates as a comprehensive exercise modality. From a practical
perspective, reformer Pilates may be recommended as a low-impact yet effective intervention for
improving functional fitness and preventing musculoskeletal disorders in sedentary populations.
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ABSTRACT

Aim: There is a need to comprehensively evaluate the high-intensity, kick-focused physiological and
kinematic demands of taekwondo competitions using a sport-specific laboratory test. The study aimed to
compare performance-related (number of kicks, kick fatigue index [KFI], and protector and scoring system—
based impact values [PSSimpaci]) and physiological (heart rate [HR] and rating of perceived exertion [RPE])
responses during the multiple frequency speed of kick test (FSKTsx10) between athletes of different competitive
levels, and to derive composite performance and internal load scores from these variables.

Material and Method: This comparative study included national-level (NLT; n=8) and international-level
(ILT; n=8) male taekwondo athletes (aged 18-25; weight 63-68 kg; black-belt). All measurements were
conducted in a single preparatory-period session. During the FSKTsyo protocol, kick counts and KFI were
recorded; striking force (Daedo-Gen2 electronic protector), HR (Polar-H10) and RPE (Borg CR-10) were
assessed. Composite performance and internal load scores were calculated from kinematic and physiological
variables using min—max normalisation. Intergroup differences were compared using the Mann-Whitney U
test (p<0.05).

Results: ILT significantly outperformed NLT in FSKT1, FSKT2, FSKTsx0, FSKTimpact™™, and FSKT impact™?"
(p<0.05), with high effect sizes across outcomes (ES=0.67-1); however, KFI, HR, RPE, and internal load
scores did not differ between groups (p>0.05). During the FSKT sy, ILT exhibited marked superiority in both
kick count and PSS;mpact compared with NLT.

Conclusion: The similarity in physiological responses indicates that these performance differences likely stem
from technical and mechanical efficiency rather than differences in physical load. Based on these findings, the
use of FSKT-derived indicators in conjunction with internal and external load measures is recommended as an
effective approach for comprehensively evaluating taekwondo-specific performance profiles.

Keywords: Frequency Speed of Kick Test, Heart Rate, Protector and Scoring System, Rating of Perceived
Exertion, Taekwondo

OZET

Amag: Taekwondo miisabakalarinin yiiksek yogunluklu, tekme agirliklt fizyolojik ve kinematik taleplerinin
laboratuvar kosullarinda spora 6zgii bir testle biitlinciil bigimde degerlendirilmesine ihtiyag duyulmaktadir. Bu
aragtirmanin amaci, farkli rekabet diizeylerindeki sporcularin ¢oklu tekme frekans hiz testi (TFHTsy0)
sirasindaki performansla iliskili (tekme sayisi, tekme yorgunluk indeksi [TYI] ve koruyucu ve puanlama
sistemi temelli darbe degeri [KPSewi]) ve fizyolojik (kalp atim hizt [KAH] ve algilanan efor derecesi [AED])
yanitlarini karsilagtirmak ve bu degiskenlerden bilesik performans ile i¢ yiik skorlar tiretmektir.

Materyal ve Metod: Karsilagtirmali desenle yiiriitiilen ¢alismaya ulusal diizey (UDT; n=8) ve uluslararasi
diizey (UADT; n=8) erkek tackwondo sporculari (toplam n=16; 18-25 yas; 63—68 kg siklet; siyah kugak) dahil
edildi. Tim 6lgtimler hazirlik doneminde tek bir oturumda gergeklestirildi. TFHT 5410 protokolii sirasinda tekme
sayilar ve TYI degerleri kaydedildi; KPSgy; (Daedo-Gen2 elektronik koruyucu), KAH (Polar-H10) ve AED
(Borg CR-10) dlgiildii. Kinematik ve fizyolojik degiskenlerden min—maks normalizasyon yontemiyle bilesik
performans ve igsel yiik skorlar1 hesaplandi. Gruplar arasi farkliliklar Mann—Whitney U testi ile analiz edildi
(p<0,05).

Bulgular: UADT grubu; TFHT;, TFHT, TFHTsx0, TFHTeuit* ve TFHTe®t degiskenlerinde UDT grubuna
kiyasla anlamli ve yiiksek etki biiyiikliikleriyle desteklenen iistiin performans ¢iktilart gosterdigi saptand:
(p<0,05; EB=0,67—1,00). Buna karsm TYI, KAH, AED ve igsel yiik skorlar1 agisindan gruplar arasinda anlamh
fark gozlenmedi (p>0,05). TFHTsy0 boyunca UADT grubu, UDT grubuna gére hem tekme sayisi hem de
KPSewi bakimindan belirgin iistiinliik sergiledikleri saptandi.

Sonug: Fizyolojik yanitlarin benzer olmasi, performans farkliliklarinin fiziksel yiiklenmeden ziyade teknik
uygulama ve mekanik verimlilik diizeyindeki farkliliklardan kaynaklandigini diigiindiirmektedir. Bu bulgular
dogrultusunda, TFHT den tiiretilen gostergelerin i¢ ve dis yiik dlgiitleriyle birlikte kullanilmasi, tackwondoya
0zgli performans profillerinin kapsamli bicimde degerlendirilmesi icin etkili bir yaklasim olarak
onerilmektedir.

Anahtar Kelimeler: Algilanan Efor Derecesi, Kalp Atim Hizi, Koruyucu ve Puanlama Sistemi, Tackwondo,
Tekme Frekans Hiz Testi
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INTRODUCTION

Taekwondo is an Olympic combat sport characterized by the predominance of high-intensity
intermittent efforts, requiring athletes to integrate explosive power, speed, technical skill, and tactical
intelligence (Bridge et al., 2014). In competitions (kyorugi), the primary objective of athletes is to score
points by applying kicking and punching techniques. Points are awarded for various techniques,
including kicks and punches to the trunk and kicking techniques directed to the head region (Agopyan
et al., 2022). Depending on the characteristics of the techniques performed, points range from 1 to 5
(WT, 2024). Athletes combine techniques such as dollyo chagi, yop chagi, and naeryo chagi with rapid
footwork and defensive blocks, executing sudden changes of direction at intervals of 1-3 seconds
(Bridge et al., 2014). Time—motion analysis results from the Tokyo 2020 Olympic Games indicate that
the attack-to-rest ratio is approximately 1:1.5, and that competitions require repeated high-intensity
efforts (Apollaro et al., 2023). These physiological demands render anaerobic capacity and kicking
speed fundamental determinants of taekwondo performance (Apollaro et al., 2024a). Therefore, the use
of sport-specific tests is considered a methodological necessity for evaluating athletes’ skills under
competitive conditions (Apollaro et al., 2024a).

The Frequency Speed of Kick Test (FSKT) is frequently used to assess anaerobic performance in
tackwondo and is considered a reliable test for measuring athletes’ technical execution speed, high-
intensity effort capacity, and anaerobic endurance (Santos et al., 2015). The test demonstrates high
intraclass correlation coefficients (ICC) and can be administered in both short-duration (10 s) (ICC =
0.95) and multiple-set versions (FSKTsx10: 5 x 10 s effort / 10 s rest) (ICC = 0.85) (Santos & Franchini,
2018). The multiple-set protocol is intended to reflect the repeated high-intensity effort demands of
taekwondo competition, involving successive maximal bouts with brief recovery intervals, which
require predominant anaerobic contribution alongside aerobic involvement during recovery (Apollaro
et al., 2025). The validity of the test is supported by the observation that international-level athletes
demonstrate higher performance compared with regional-level athletes (Santos & Franchini, 2018). In
addition, the FSKT is used not only to assess athlete performance but also to monitor training
effectiveness (Santos & Franchini, 2016). In this respect, the FSKT represents a sport-specific, practical,
and safe assessment tool for coaches and researchers (Apollaro et al., 2024a).

Taekwondo competitions are characterized by short-duration maximal efforts interspersed with
brief recovery intervals (Bridge et al., 2014). These characteristics contribute to heart rate (HR) reaching
high levels (up to 90% of maximal heart rate) and render recovery capacity a key determinant of
performance (Campos et al., 2012). Bridge et al. (2009) also reported that, in elite athletes, HR reached
187 = 8 bpm during the third round and showed a strong relationship with blood lactate concentration.

Athletes’ responses to these physiological loads are evaluated not only through objective measures
such as HR but also through subjective assessments such as the Rating of Perceived Exertion (RPE) CR-
10 scale. RPE is a widely used method for assessing subjective fatigue perception and has been shown
to exhibit strong correlations with objective physiological measures. This scale is used as an indirect
indicator of low (0—4 points), moderate (5-6 points), and high-intensity (7—10 points) fatigue (Borg,
1998). Bridge et al. (2009) reported that RPE increased alongside HR and lactate concentration as rounds
progressed in taekwondo athletes. Haddad et al. (2011) indicated that RPE is a valid and reliable tool
for load monitoring, particularly during periods of intensive training. In sports dominated by repeated
kicking efforts, inter-set changes in RPE reflect fatigue accumulation, and higher values have been
associated with performance decrements (Slimani et al., 2017; Ouergui et al., 2023). From this
perspective, the simultaneous examination of both objective (HR) and subjective (RPE) responses
during the FSKT may enable a more comprehensive and holistic evaluation of athletes’ internal load
dynamics.
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In addition to internal load indicators such as HR and RPE, performance-related measures linked
to scoring actions are also essential in taeckwondo. The Protector and Scoring System (PSS) is used in
taekwondo competitions to enhance objectivity in scoring by registering sensor-based kick impact
values expressed as scoring levels across sex and weight classes (Choi et al., 2021). Electronic protectors
were first introduced in international taekwondo competitions in 2007 and were subsequently adopted
at major events, including the Beijing Olympic Games (2008) and the Taekwondo World
Championships (2009). By the London Olympic Games in 2012, electronic protectors were fully
implemented, with their use reported to improve objectivity and reduce referee subjectivity in scoring
(Choetal., 2020). However, changes in PSS impact values during repeated high-intensity efforts remain
unclear. In repeated maximal taeckwondo actions, such variations may indicate technical effectiveness
and performance continuity. Furthermore, the total number of kicks performed during the FSKTsxi0 has
been shown to be positively associated with muscle mass and vertical jump performance (Apollaro et
al., 2024b), indicating that this parameter is closely linked to physical capacity.

In the literature, FSKT performance is generally evaluated using the number of kicks and the kick
fatigue index (KFI) (Santos et al., 2021; Santos & Franchini, 2018). A limited study conducted in
Tirkiye emphasized that the FSKT is effective in distinguishing between experienced and inexperienced
athletes (Ulupinar et al., 2021). Accordingly, the evaluation of tackwondo performance requires sport-
specific tests capable of simultaneously capturing both physiological load and performance-related
outcomes. The multiple-set version of the test (FSKTsx0) provides a more comprehensive reflection of
repeated high-intensity effort capacity. In the literature, FSKT performance is generally evaluated using
the number of kicks and the kick fatigue index (KFI) (Santos et al., 2021; Santos & Franchini, 2018). A
limited study conducted in Tirkiye emphasized that the FSKT is effective in distinguishing between
experienced and inexperienced athletes (Ulupmar et al., 2021). Accordingly, the evaluation of
taekwondo performance requires sport-specific tests capable of simultaneously capturing both
physiological load and performance-related outcomes. The multiple-set version of the test (FSKTsxio)
provides a more comprehensive reflection of repeated high-intensity effort capacity. The repeated-effort
structure of the FSKTsxo reflects the intermittent high-intensity nature of taekwondo competition,
characterized by brief explosive exchanges followed by short recovery periods and an attack-to-rest ratio
approximating 1:1.5 (Apollaro et al., 2023), thereby providing a relevant framework for assessing sport-
specific repeated kicking performance. Despite this sport-specific structure Although a recent review by
Apollaro et al. (2024a) addressed the development of taekwondo-specific anaerobic tests, while
cardiovascular responses during these tests have received limited attention. Therefore, a more
comprehensive examination of the physiological loading characteristics of the FSKT is warranted.

Competitive success in taekwondo depends on the ability to sustain rapid and powerful kicking
actions under increasing physiological and perceptual loads (Bridge et al., 2009; 2014). Evaluating
performance based on a single variable may lead to the interaction between key determinants being
overlooked. To the best of our knowledge, no study has simultaneously examined performance-related
mechanical (PSS impact) and physiological (HR and RPE) components within the same protocol in
tackwondo athletes. This limitation restricts the test’s ability to fully reflect sport-specific fatigue
dynamics and performance loading. Accordingly, the present study aims to address this gap by
conducting a multidimensional analysis of the physiological loading characteristics of the FSKT. In line
with the limitations of the existing literature, the purpose of this study is to systematically examine
between-group performance differences in physiological (HR and RPE) and performance-related
mechanical (number of kicks, KFI, and PSS impact) variables observed during the FSKT in male
taekwondo athletes with different levels of competitive success. This study is novel in its ability to
evaluate internal (HR and RPE) and external mechanical (PSS impact) load indicators within a
multicomponent framework. It is anticipated that this approach will contribute to training planning by
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providing coaches, athletes, and field experts with a comprehensive understanding of the physiological
and mechanical characteristics of taekwondo performance.

MATERIAL AND METHOD
Data Collection / Procedures

All measurements were conducted in September 2025 during the athletes’ preparatory period at a
sports training center. Prior to the study, participants were provided with detailed information about the
procedures, and both written and verbal informed consent were obtained. On the days of testing, athletes
were instructed to refrain from any exercise, to be fully rested, and to have consumed their last meal at
least 2-3 hours before testing. All measurements were completed on a single day and conducted at the
same time of day (16:00-19:00). The 2-3 hour pre-test fasting period was adopted in accordance with
established guidelines to minimize gastrointestinal discomfort and ensure metabolic stability during
high-intensity exercise (ACSM, 2021), while the late afternoon testing window (16:00-19:00) was
selected to coincide with the circadian peak in anaerobic performance (Chtourou & Souissi, 2012) and
to reflect the typical competition schedule in taekwondo.

Participants performed all tests wearing a dobok (tackwondo uniform) and barefoot. Before testing,
personal information (age, training background, training duration, competitive experience, and belt
rank) was recorded using a questionnaire prepared by the researchers. In addition, anthropometric
measurements (body height and body mass) were obtained, and resting heart rate was recorded.
Subsequently, a standardized warm-up protocol of approximately 11 minutes was applied. The warm-
up consisted of 5 minutes of low-intensity jogging, followed by static stretching exercises (quadriceps,
hamstrings, adductors, and abductors), with four movements performed for 15 seconds each while
remaining below the pain threshold. Athletes then completed four bouts of low-intensity kicking lasting
10 seconds each, with 90-second intervals between bouts (Ferreira da Silva Santos et al., 2019).
Following the warm-up, a 5-minute passive recovery period was provided (Apollaro et al., 20244a), after
which the Frequency Speed of Kick Test (FSKT) was administered. During the test, the number of kicks,
PSS impact, RPE, and HR values were recorded (Figure 1).

Personal Informarim Form

Anthropometric Measurenents

Resting Heant Rate Measurement

11 Minute Warm-Up

4 Minute Rest

Frequency Speed of Kick Test

1. Tar 1. Tur 3. Tur 4. Tar 5. Tur
Number of Kicks, | WNumber of Kicks, | Number of Kicks, Number of Kicks, Number of Kicks,
P8 impact, P&S impace, PRS impact, P85 impact, PAS impact,

Rating of Pereeived | Rating of Perceived | Rating of Perceived | Rating of Perceived | Rating of Perceived
Exertion and Heart | Exertion and Heart | Exertion and Heart | Exertion and Heart | Exertion and Heart
Rate Rate Rate Rate Rate

Figure 1. Study Design
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Study Group (Population—-Sample)

This study was conducted using a comparative research model, one of the quantitative research
methods. This model provides a comparative approach that enables the identification of differences in
dependent variables between pre-existing groups in situations where there is no direct intervention on
the independent variable (Buyukoztlrk et al., 2024). Within this framework, the independent variable
was competitive experience level (national and international), while the dependent variables were FSKT
performance parameters (number of kicks, KFI, and PSS impact) and physiological responses (HR and
RPE).

A total of 16 male tackwondo athletes aged between 18 and 25 years, all holding black belt rank,
voluntarily participated in the study. The study group consisted of athletes who trained at least 3 days
per week for a minimum of 1.5 hours per day and who regularly participated in competitions. Inclusion
criteria for participation were as follows: (a) competition weight category of 63-68 kg, (b) absence of
any chronic disease or cardiovascular disorder, (¢) completion of valid health examinations at the
beginning of the season, and (d) possession of a valid competition license for the past year.

The sample size was determined using power analysis conducted with the G*Power software
(version 3.1.9.7 for Windows; Heinrich Heine University Dusseldorf) (Faul et al., 2009). Based on the
effect size reported by Ulupinar et al. (2021) for the total number of kicks in the FSKT (Cohen’s d =
1.49), a power analysis was performed with an alpha level of o = 0.05 and statistical power (1—3) of
0.80. According to this analysis, the minimum required sample size for the non-parametric independent
samples Mann-Whitney U test was determined to be six participants per group, resulting in a total of 12
athletes. However, considering potential data loss and the structural characteristics of the sport of
taekwondo, the study was conducted with a total of 16 athletes, comprising eight participants in each
group.

Group allocation was based on athletes' competitive experience. Athletes who had participated in
at least one World Taekwondo—recognized international competition within the last three years (n = 8)
were classified as the ILT, while athletes who had participated exclusively in national-level competitions
sanctioned by the Turkish Taekwondo Federation (n = 8) were classified as the NLT group. This
approach reflects differences in competitive exposure and performance level and is consistent with
previous studies using competitive experience as an effective discriminator of sport-specific
performance (Santos & Franchini, 2018). This study was conducted in accordance with the Declaration
of Helsinki of the World Medical Association and received ethical approval from the Marmara
University Faculty of Medicine Non-Drug and Non-Medical Device Research Ethics Committee, with
approval date 15.11.2024 and protocol code 09.2024.1293.

Data Collection Instruments

Anthropometric Measurements: All anthropometric measurements were conducted in accordance
with the Anthropometric Standardization Reference Manual (Lohman et al., 1988). Anthropometric
measurements of the participants were obtained while they were wearing shorts and a T-shirt and were
barefoot. Height measurements (cm) were performed with participants standing upright, with their head,
back, hips, and heels in contact with the wall and their head positioned upright. The head was aligned
in the Frankfurt plane, with the participants’ eyes looking straight ahead. The distance between the
vertex of the head and the soles of the feet was measured using a fixed-base stadiometer (Seca, Germany)
and recorded in centimeters (Ozer, 2009). Measurement results were recorded with a precision of 0.1
cm.

Body weight (kg) was measured using a bioelectrical impedance analysis (BIA) device (Tanita BC-

730, Tokyo, Japan). Participants were instructed to place both feet evenly on the scale, maintain an
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upright posture, and remain still until the measurement was completed. The obtained body weight values
were recorded in kilograms (Ozer, 2009). Body mass index (BMI) was calculated by dividing body
weight by the square of height (in meters) (kg/m2) (Ozer, 2009).

Heart Rate (HR): Heart rate measurement is a safe, non-invasive, and accurate method for
objectively monitoring training intensity and physiological demands, as well as for the early detection
of fatigue and overtraining symptoms (Fisher et al., 2022). Participants’ heart rate data were collected
via Bluetooth using a high-accuracy chest-strap—based sensor (Polar H10; Polar Electro, Finland). The
chest strap was positioned below the sternum, and data were recorded using the Elite HRV mobile
application (ICC = 0.99-1.00) in continuous recording mode (Himariotis et al., 2022).

Prior to resting heart rate measurement, participants were seated with their feet flat on the floor and
their hands resting on their thighs. Participants remained in this position for 5 minutes, and the average
of the final 1-minute recording was used for analysis (Moya-Ramon et al., 2022). In addition, heart rate
values (bpm) were recorded immediately after the completion of each FSKT set and across all five sets
(FSKTys).

Rating of Perceived Exertion (RPE): RPE is a subjective indicator of exercise intensity and is highly
correlated with physiological variables such as heart rate (r = 0.88-0.92). Therefore, it is widely used for
monitoring training load, fatigue, and recovery levels (Foster et al., 2001). In this study, RPE was
assessed using the Borg CR-10 scale, with scores ranging from 0 (no exertion at all) to 10 (maximal
exertion). Scores of 0-4 were classified as low intensity, 5-6 as moderate intensity, and 7-10 as high-
intensity fatigue (Borg, 1998). At the end of each set during the FSKT, participants were asked to
indicate their RPE by pointing to the Borg scale with their fingers, and these values were recorded.

Protector and Scoring System-based impact values (PSS Impact) : The measurement of impact
magnitude is a critical parameter for evaluating technical effectiveness, impact efficacy on the opponent,
and overall performance level in combat sports. PSS-derived impact values are considered one of the
fundamental determinants of athletic success and is widely used as a performance indicator (Akbas et
al., 2021). To assess athletes’ impact force during the FSKT, a standard size-3 electronic body protector
system (Daedo-Gen2, Daedo International, Spain), which is approved and used in official competitions
by World Taekwondo (WT, 2024), was employed.

The electronic body protector was fitted to the torso of an inanimate dummy (height: 170 cm;
weight: 35 kg; Hasado 4, Istanbul, Turkey) used during the test. It was adjusted to suit each athlete's
torso height. Data obtained from the electronic protector were transmitted wirelessly to a computer, and
the impact force of each kick was recorded in bar units via the system software.

To standardize data recording and allow for subsequent analysis, a smartphone mounted on a tripod
(iPhone 16 Pro, Apple Inc., Cupertino, CA, USA) was positioned in the testing area to simultaneously
capture both the electronic protector’s scoring display and the athlete’s kicking area within the same
frame. In addition, the device software and calibration were performed in accordance with the
manufacturer’s instructions, ensuring standardized data acquisition and reliable post-test analysis.

The recording device was positioned to capture both the kicking technique and the PSS impact
values displayed on the screen; however, the scoring display was placed outside the athlete’s direct field
of view. Thus, athletes did not receive real-time impact feedback during the test and were unable to
adjust their performance accordingly. Impact values were monitored in real time solely by the
researcher.
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Frequency Speed of Kick Test (FSKT): In this study, the Frequency Speed of Kick Test (FSKT), a
valid and reliable test, was used to evaluate tackwondo athletes’ capacity to perform repeated high-
intensity kicking actions (Santos & Franchini, 2018). Specifically, the multiple FSKT version
(FSKTsx10) Was applied, consisting of a protocol of five sets of 10 s maximal effort followed by 10 s of
passive recovery (Intraclass Correlation Coefficient; ICC = 0.85). The FSKTsx1o protocol was selected
due to its ability to reflect the repeated high-intensity and intermittent demands of taekwondo
competition, enabling the assessment of both performance output and fatigue-related responses across
successive bouts (Santos & Franchini, 2018; Apollaro et al., 2023). PSS-based impact values recorded
during each FSKT set (FSKTimpact1*®), as well as the mean impact value across all sets (FSKT impact™'®"),
were analyzed.

During the test, the bandal chagi technique, one of the most frequently used kicking techniques in
official taekwondo competitions was, employed (da Silva Santos et al., 2020). The number of kicks
performed in each set was recorded separately as FSKT1, FSKT,, FSKTs;, FSKT4, and FSKTs, as well
as the total number of Kicks across all sets (FSKTsxio).

Performance decrement between sets was evaluated using the Kick Fatigue Index (KFI, %), which
reflects the decline in kicking performance across repeated bouts, and was calculated using the following
formula (Santos & Franchini, 2018):

FSKT.+ FSKT,+ FSKT3+ FSKT4+ FSKTs

0, =] -
KFI % [1 highest number of kicks in a single set x number of sets

] x 100 Equation (1)

In this formula, the denominator represents the theoretical maximum performance, based on the
assumption that the athlete is able to repeat the highest number of kicks achieved in a single set across
all sets. Accordingly, lower KFI values (e.g., <3.3%; Table 1) indicate that the athlete is largely able to
maintain the number of kicks throughout the sets and demonstrates relatively good resistance to fatigue.
In contrast, higher KFI values (e.g., >20%; Table 1) indicate a marked decrease in the number of kicks
as the sets progress and reflect a greater effect of fatigue. Therefore, the KFI is used as an important
fatigue indicator for the FSKTsxi0 protocol, as it reflects not only the total number of kicks but also the
extent to which performance can be sustained across sets. In the evaluation of FSKT performance, the
classification table developed for male tackwondo athletes by Ferreira da Silva Santos et al. (2019) was
taken as the reference (Table 1).

Table 1. FSKT Performance Classification Table (Ferreira da Silva Santos et al., 2019)

Classification FSKT: FSKT: FSKTz FSKTs4 FSKTs FSKTsx10 KFI
Excellent >24 >23 >22 >20 >20 > 108 <33
Good 22-23 21-22 20-21 19 19 97 - 107 34-59
Moderate 19-21  18-20 17-19 16-18 16-18 85-96 6.0-114
Poor 18 17 16 15 15 80 -84 11.5-19.9
Very poor <17 <16 <15 <14 <14 <79 >20.0

Note: FSKTi_s: number of kicks performed in the 1st, 2nd, 3rd, 4th, and 5th sets; FSKTsx10: total number
of kicks; KFI: kick fatigue index.

Performance Score Calculation: To generate a comparable performance score based on the number
of kicks in the FSKT sets, total number of kicks, KFI, PSS impact values obtained from each FSKT set,
and mean PSS impact, the min—max normalization method was applied (Falces-Prieto et al., 2021). For
each parameter, normalized values were calculated using the following formula:

, X —X min

X = e 5 Equation (2)
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For the normalization process:

X' represents the normalized value,

x represents the athlete’s raw value,

X_min represents the minimum value of the variable, and
X_max represents the maximum value of the variable.

AN NI NI

Because lower values indicate better performance for the KFI variable, this parameter was reverse
coded after normalization. The overall performance score was calculated by averaging the normalized
values of all parameters. Reverse coding was performed using the following formula:

X’ =1-X" Equation (3)
v' X" represents the reverse-normalized value.
Thus, higher values were scaled in the same direction for all variables.

Internal Load Score Calculation: To generate a comparable internal load score based on resting HR,
mean HR, mean RPE, and the HR and RPE values obtained at the end of each FSKT set, the procedures
described above were applied using Equations [2—3] (Falces-Prieto et al., 2021). After normalization,
because higher HR and RPE values represent greater internal load, all variables were reverse-coded.

Percentage Difference Calculation: In the evaluation of differences between the ILT and NLT
groups, not only statistical significance but also the relative magnitude of the difference was considered.
For this purpose, the percentage difference (PD) was calculated to demonstrate the practical significance
of between-group differences (Merino-Mufioz et al., 2020).

(mean__—mean__ )/ (mean__+ mean__ ) )
ITH} INTHI] 5 L NS X 100 Equation (4)

This formula expresses the magnitude of the difference between the two groups as a percentage
relative to the average of both groups. Positive values indicate that the international group’s mean is

PD (%) =

higher, while negative values indicate that the national group’s mean is higher.
Statistical Analysis

Within the scope of descriptive statistics, the minimum, maximum, median, mean, and standard
deviation values were calculated. The normality of the data distribution was examined using the Shapiro-
Wilk test. Since some variables did not show a normal distribution (p < 0.05) and the sample size was
smaller than 30 (Conover, 1999), non-parametric tests were used. The Mann-Whitney U test, a non-
parametric method, was applied to determine differences between the two groups. To assess the
magnitude of between-group differences, effect size (r) was calculated. According to the classification
suggested by Cohen (1988), values were reported as follows: r < 0.3 = small, 0.3 <r < 0.5 = medium,
and r > 0.5 = large effect (Fritz et al., 2012). The level of significance was accepted as p < 0.05. Data
analysis was performed using JAMOVI software, version 2.3.21 (The Jamovi project, Sydney,
Australia).
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Table 2. Comparison of Demographic and Training Characteristics of National and International Level
Taekwondo Athletes

ILT (n=8) NLT (n=8) oD

Variables : Mean + Min - Mean + o p ES

Min - Max Med sD Max Med sD %0
Age (years) 18-22 20 199+15 18-25 20  208+29 -43 0748 -0.11
(Bk‘;‘;y Weight 61.1-725 665 67.1+46 673-73 71  705+22 -49 0156 -0.44
Height (cm) 170-1885 1765 177.3%6.9 167-188 1805 1791463 -11 0562  -0.19
Body Mass Index 159045 216 21418 224 216 221+20 30 0562 -0.9
(kg/m?) 26.2
VLRI A2 8-14 10 105+19  4-8 6 60+16 546 000" 097
(years)
(Trfgb’:'sr)‘g DU 7-18 12 116+37 6-12 75  83+26 340 0054 058

Note: n = sample size, ILT = international level tackwondo athletes, NLT = national level tackwondo
athletes, PD = percentage difference, ES = effect size, *p < 0.001, Min = minimum, Max = maximum,
Med = median, Mean = average, SD = standard deviation.

The results of the comparison of demographic and anthropometric characteristics of taeckwondo
athletes with different competition experience levels are presented in Table 2. No statistically significant
differences were observed between the NLT and ILT groups in terms of age, body weight, height, or
body mass index (p>0.05). However, the median training age of the ILT group was found to be
significantly higher than that of the NLT group (p =0.001), with a large effect size (ES=0.97). Although
no statistically significant difference was detected in weekly training duration between the groups (p
=0.054), the effect size was evaluated as moderate (ES=0.58).

Table 3. Comparison of FSKT Kick Count Variables of National and International Level Taekwondo

Athletes
ILT (n=8) NLT (n=8)
1 0,
e Min-Max Med MeanxzSD Min-Max Med Mgg * D0 p =
FSKT; 17 -24 20.0 201+24 14 -21 16.5 16.6 £2.4 19.1 0.026*  0.67
FSKT; 15 -22 18.0 17.6 £2.6 12-17 14.0 143 +1.9 21.2 0.02* 0.7
FSKT; 13 -20 16.5 16.5+£2.8 10-15 14.5 13.6+£1.9 19.1 0.108 0.48
FSKT, 13-21 15.0 159+2.8 10-16 14.5 13.9+22 13.5 0.363 0.28
FSKTs 11-17 14.5 144 +£23 11-17 14.0 13.8 £2.0 4.4 0595 -0.17

FSKTsx10 72 -101 80.5 84.5+10.2 62 - 80 783 721+6.8 15.8 0.01™  0.78
FSKTxr 8.2-238 15.6 159+5.1 6.3 -257 13.6 148 £6.8 7.5 0.834  0.08

Note: n: sample size, ILT: international level taekwondo athletes, NLT: national level taekwondo
athletes, PD%: percentage difference, ES: effect size, *: p < 0.05, **: p < 0.01, Min: minimum, Max:
maximum, Med: median, SD: standard deviation, FSKT1.s: number of kicks in the 1st, 2nd, 3rd, 4th,
and 5th sets of FSKT, FSKTsxio: total FSKT kick count, FSKTkg: FSKT Kick Fatigue Index.

Descriptive statistics and group comparisons for FSKT performance of NLT and ILT are presented
in Table 3. The results showed that in FSKT; (PD =19.1%; p =0.026; ES =0.67), FSKT; (PD =21.2%;
p =0.02; ES =0.7), and the overall performance variable FSKTsx10 (PD =15.8%; p =0.01; ES =0.78), the
ILT performed a significantly higher number of kicks than the NLT, with large effect sizes. No
significant differences were observed between groups in the other sets (FSKTs, FSKTa, FSKTs) or in
the test’s fatigue indicator, FSKTkr (p> 0.05).
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Table 4. Comparison of PSS-Based Impact Values During the FSKT Between National and
International Level Taekwondo Athletes
ILT (n=8) NLT (n=8) o5
Variables Min - Mean + 3 Mean + % p ES
Max Med sD Min - Max Med sD %
FSKTimpact! 376-51.6 39.0 427+6.0 243-324 296 29.0+31 383 <0.001™ 1
FSKT impact® 349-481 415 408+47 270-357 323 31.9+3.0 245  0.004"  0.88
FSKTimpact® 336-466 430 416+51 219-380 335 31.8+50 26.6 0.013"  0.76
FSKTimpact* 36.2-451 418 40.8+3.8 239-375 295 296+46 319  0.003" 0091
FSKTimpact® 304-486 348 364+59 236-380 345 328+49 104 0.4 0.27
FSKTimpact™  36.5-44.0 407 40429 272-337 313 310+21 264 <0.001™ 1
Note: n: sample size, ILT: international level tackwondo athletes, NLT: national level taekwondo
athletes, PD%: percentage difference, ES: effect size, *: p<0.05, **: p<0.01, ***: p<0.001; Min:
minimum, Max: maximum, Med: median, SD: standard deviation; FSKTmpaci' °: PSS-based impact
values recorded during sets 1 to 5 of the FSKT; FSKTimpact™": mean PSS-based impact value across all

sets.

Descriptive statistics and comparison results of PSS-Based impact values for each FSKT set in
NLT and ILT are presented in Table 4. Accordingly, significant differences between groups were
observed in FSKT mpactt (PD =38.3%; p <0.001; ES =1.0), FSK T mpact® (PD =24.5%; p =0.004; ES =0.88),
FSKTimpact® (PD =26.6%; p = 0.013; ES =0.76), FSKTmpact* (PD =31.9%; p =0.003; ES =0.91), and in
the mean strike force reflecting overall performance (FSKTimpact™") (PD =26.4%); p <0.001; ES =1.0).
These results indicate that the ILT exhibited statistically significantly higher strike force compared to
the NLT, with large effect sizes. No significant difference was found between groups in the FSKT impact’
set (p>0.05).

Table 5. Comparison of FSKT Heart Rate (HR) Variables Between National and International Level
Taekwondo Athletes

ILT (n=8) NLT (n=8) PD
Variables l\agx- Med Mg?an + Min - Max Med Mgeg + % p ES
HRrest 72 -82 76.5 76.6 £3.1 67 - 80 72 73.0+£5.1 4.9 0.155 0.44
FSKTHr! 148-163 1515 153.4+5.2 142 — 180 1705 163.8+14.9 -6.5 0.293 -0.33
FSKTHRr? 153-179 163 165.3+9.2 152 — 185 179 175.3+10.7 -5.9 0.065 -0.57
FSKTHR? 160-194 174 176.4+£10.9 161 - 187 1835 180.4+8.4 -2.2 0.317 -0.31
FSKTHr* 171-194 1835 183.6+6.7 167 — 191 1865 1845+7.8 -0.5 0.494 -0.22
FSKTHR® 185- 195 191 191.3+34 175-192 1885 186.1+6.3 2.7 0.101 0.5

FSKThrR™®  164-185 1729 174.0+6.0 159-185 180.7 1780+88 -23 0195 -0.41
Note: n: sample size, ILT: international level tackwondo athletes, NLT: national level tackwondo
athletes, PD%: percentage difference, ES: effect size, Min: minimum, Max: maximum, Med: median,
SD: standard deviation; HRs: resting heart rate; FSKTug*®: HR values at the end of FSKT sets 1-5;
FSKTyxr™2": mean HR across all FSKT sets.

Descriptive statistics and comparison results for HR values across FSKT sets in national and
international level groups are presented in Table 5. According to the results, no statistically significant
differences were found between the groups in resting HR or HR values measured at the end of any FSKT
set (p>0.05). Although the difference in FSKTur? was not statistically significant (p =0.065), the effect
size was considered high (ES = -0.57).
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Table 6. Comparison of FSKT RPE Variables Between National and International Level Taekwondo

Athletes
. ILT (n=8) NLT (n=8)

Viateloles Min-Max Med MeanzSD Min-Max Med Mean*SD AR P =
FSKTree! 1-4 2 23+1.0 1-4 2 23+0.9 0 1 0
FSKTree? 2-6 4 41+1.1 2-6 4 35+0.8 16.4 0.164  0.38
FSKTree® 4-7 5.5 54+1.1 4-6 4 5.1+0.6 4.8 0.615 0.16
FSKTrpe? 5-8 6.5 65+1.2 6-8 7 6.8+0.7 -3.8 0.7 -0.13
FSKTree® 7-9 8 8.0+0.9 7-9 8 8.0+0.8 0 1 0
FSKTrpgMean 3.8-6.4 5.2 5.3+0.9 4-58 5.2 5.1+05 2.4 0.916 0.05

Note: n: sample size, ILT: international level tackwondo athletes, NLT: national level taekwondo
athletes, PD%: percentage difference, ES: effect size, Min: minimum, Max: maximum, Med: median,
SD: standard deviation; FSKTree!>: RPE values at the end of the 1st, 2nd, 3rd, 4th, and 5th FSKT sets;
FSKTree™2": average RPE value for the FSKT.

The descriptive statistics and comparison results of RPE values by FSKT sets for national and
international groups are presented in Table 6. Accordingly, no statistically significant differences were
found between the groups for all sets (FSKTree!, FSKTree?, FSKTree®, FSKTree?, FSKTree®) and the
mean RPE value (FSKTgree™?") (p>0.05). In both groups, RPE values were observed to increase as the
sets progressed.

Table 7. Comparison of Performance and Internal Load Scores of National and International Level
Taekwondo Athletes

ILT (n=8) NLT (n=8)

. - = PD
Variables Min - Mean * Min - Mean + 5 p ES
Max 429 SD Max e SD /o
Performance 0.495 — 0.632 £ 0.228 - 0.319+ 2
Score 0.794 Lt 0.100 0.396 Ui 0.070 85 <t 1
Internal Load 0.268 — 0.479 £ 0.310 - 0.466
Score 0.860 Lats 0.189 0.704 Yz 0.148 e e 0.0

Note: n: sample size, ILT: international level taekwondo athletes, NLT: national level taekwondo
athletes, PD: percent difference, ES: effect size, *: p<0.001, Min: minimum, Max: maximum, Med:
median, SD: standard deviation.

Descriptive statistics and comparison results for performance and internal load scores of national
and international groups are presented in Table 7. The findings indicate that the performance score of
the ILT group (0.632 + 0.100) was statistically significantly higher than that of the NLT group (0.319 £
0.070), with a large effect size (PD =65.9%; p <0.001; ES =1). No statistically significant difference
was found between the groups in internal load scores (p>0.05).

DISCUSSION AND CONCLUSION

The main finding of this study is that ILT demonstrated clear superiority in performance-related
FSKT parameters (kick frequency, KFI, PSS-based impact values, and performance score) compared to
NLT, while exhibiting similar physiological load responses (HR, RPE, and internal load score). This
finding suggests that performance differences are primarily driven by technical effectiveness and the
ability to sustain performance output, rather than by physiological stress. To the best of our knowledge,
this study is the first to simultaneously examine performance-related and physiological
components during the FSKT and to integrate performance and internal load scores within the same
protocol. Although this design may limit direct comparisons with previous studies, it provides a novel
contribution by enabling a multidimensional evaluation of FSKT performance in taekwondo athletes.
Such an integrated approach is essential for determining whether performance differences between
competitive levels originate from physiological capacity or from technical and neuromuscular factors,
thereby informing more targeted and individualized training strategies.
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In the present study, the ILT group demonstrated large between-group effects compared with the
NLT group in FSKT1 (PD=19.1%), FSKT2 (PD=21.2%), and total FSKT5x10 performance
(PD=15.8%). Accordingly, the ILT group demonstrated significantly higher kick counts in FSKT1 and
FSKT2 compared to NLT, indicating superior initial performance capacity. The observed percentage
differences and large effect sizes indicate that the differences between groups are practically significant,
not just statistically significant (Cohen, 1988; Fritz et al., 2012). However, no significant differences
were observed between groups in FSKT3, FSKT4, and FSKT5. This attenuation of between-group
differences in the later sets may reflect the cumulative effects of fatigue, which progressively constrain
kicking frequency and reduce performance variability between competitive levels.

These findings are consistent with previous studies reporting that the FSKT is an effective tool for
distinguishing tackwondo athletes with different experience levels (Santos & Franchini, 2018; Ulupinar
et al., 2021). Specifically, Santos & Franchini (2018) highlighted that elite female taeckwondo athletes
achieved significantly higher total kick counts than regional-level athletes during the FSKT. Similarly,
Ulupinar et al. (2021) demonstrated that athletes with longer training histories (>6 years) produced
higher kick counts in both single-and multiple-set FSKT protocols.

The findings suggest that training age may be a key factor in discriminating FSKT performance.
While no significant differences were observed between groups in age, height, body weight, or BMI,
training age was significantly greater in ILT (10.5 £ 1.9 years) than to NLT (6.0 + 1.6 years). This result
is consistent with Ulupinar et al. (2021) and indicates that longer training histories achieve significantly
higher kick counts in both single and multiple-set FSKT protocols. Accordingly, the superior FSKT
performance observed in the ILT group likely reflects not only acute test performance but also
the cumulative effects of prolonged training exposure and multidimensional sport-specific
adaptations to repeated high-intensity efforts.

According to the FSKT classification table developed by Ferreira da Silva Santos et al. (2019), total
kick counts of 85-96 represent “average,” 80-84 “poor,” and <79 “very poor” performance for male
taekwondo athletes. In this context, the ILT group in the 63-68 kg weight category achieved a mean
FSKT5x10 total kick count of 84.5 £ 10.2, corresponding to the upper limit of the poor category and
close to the lower threshold of the average range, while NLT averaged 72.1 + 6.8, corresponding to the
very poor category. These results indicate a clear performance advantage for the ILT group compared
with the NLT group. Nevertheless, the fact that both groups performed below the higher reference values
reported in the literature (Ferreira da Silva Santos et al., 2019) suggests that both groups may benefit
from targeted, sport-specific training interventions aimed at improving repeated high-intensity kicking
capacity and performance sustainability.

No significant difference was observed between groups in the KFI (ILT: 15.9 £ 5.1%; NLT: 14.8
* 6.8%), indicating that both groups experienced comparable performance declines during repeated
high-intensity kicking efforts. Santos & Franchini (2018) reported that the KFI during FSKT reflects
athletes’ capacity to sustain kicking performance across sets and responds sensitively to training
interventions. The average fatigue indices in this study correspond to the “poor” category in the
classification by Ferreira da Silva Santos et al. (2019). Taken together, these findings suggest that in the
FSKT5x10 protocol, performance declines across sets is pronounced and that athletes’ capacity to
maintain kick frequency may be limited

Using the multiple-set version of the FSKT allows examination of changes in PSS—based impact
values and the ability to sustain performance under fatigue (Apollaro et al., 2024a). Accordingly, this
study assessed PSS-based impact values during the bandal-chagi technique. The ILT group
demonstrated significantly higher impact values in the first four sets (FSKTImpact1-4) and in the mean
impact value (FSKTImpactmean) compared with the NLT group. The observed differences ranged from
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24.5% to 38.3% and were accompanied by large effect sizes (ES = 0.76-1.00), indicating that this
advantage was both statistically and practically meaningful. These results highlight the value of
including PSS-based impact measures in  FSKT assessments to more accurately characterize
performance profiles.

Previous studies have emphasized that impact-related performance indicators play an important
role in tackwondo success, as they reflect the effectiveness of scoring-related kicking actions (Falco et
al., 2009; Akbas et al., 2021). In the bandal-chagi technique, the ability to deliver high-impact kicks
within a short time frameis considered a critical performance requirement (Falco et al.,
2009). Therefore, impact-related output represents a meaningful indicator of performance quality under
competitive conditions. Akbas et al. (2021) reported that impact-related measures effectively
differentiate performance levels among elite tackwondo athletes. In addition, Apollaro et al. (2024b)
demonstrated positive associations between total kick counts and muscle mass, negative associations
with body fat percentage, and positive associations with vertical jump performance, suggesting that
impact-related performance is closely linked to muscle mass and explosive power. In this context, the
absence of a significant between-group difference in impact values during the fifth set indicates
comparable fatigue-related responses. However, the ILT group exhibited greater initial impact capacity
and superior inter-set consistency, which may reflect more advanced technical control and experience
under repeated high-intensity conditions. Accordingly, these findings are consistent with biomechanical
evidence indicating that taekwondo kicking actions impose substantial mechanical demands, with
impact characteristics varying according to execution conditions and measurement approaches
(Ramazanoglu, 2013).

Another important finding was the absence of significant between-group differences in resting and
exercise HR. Both groups exhibited progressively increasing HR responses across sets (ILT, FSKTHRS5:
191.3 + 3.4 bpm; NLT, FSKTHR5: 186.1 £+ 6.3 bpm), confirming the high cardiovascular demand
imposed by the FSKT. These results are consistent with previous studies reporting tackwondo matches
and sport-specific tests elicit near-maximal HR responses, typically exceeding 90% HRpeak (Bridge et
al., 2009, 2014; Campos et al., 2012; Sant’Ana et al., 2019). Accordingly, the FSKT can be considered
a protocol that challenges athletes close to their estimated maximal HR.

Bridge et al. (2009) reported that HR increases across rounds in international level matches,
reaching 187 + 8 bpm by the third round, and showing a strong association with blood lactate
concentration. Similarly, Bridge et al. (2014) and Campos et al. (2012) demonstrated that international-
level taekwondo competitions consistently elicit HR responses greater than 90% of HRpeak,
accompanied by high lactate levels.

No significant differences were observed between groups in RPE, indicating similar subjective
internal load responses. This is notable given the ILT group achieved higher external load performance
(kick count and PSS-based impact values), suggesting more consistent technical and mechanical output
and greater movement efficiency (Bridge et al., 2014; Apollaro et al., 2024a; Sant’Ana et al., 2019).
This dissociation between similar internal loads and divergent performance outputs may suggest
potential differences in neuromuscular efficiency and movement economy; however, these mechanisms
were not directly examined in the present study. This interpretation is consistent with previous research
highlighting the importance of the interaction between anaerobic and aerobic systems in sustaining
repeated high-intensity actions in taekwondo (Apollaro et al., 2025). In addition, this pattern may reflect
superior movement economy, enabling athletes to sustain higher technical output despite similar internal
load responses. RPE increased progressively across sets in both groups, confirming that the FSKT is a
RPE increased progressively across sets in both groups, confirming that the FSKT is a high perceived-
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effort protocol. Previous studies also support RPE as a valid measure of exercise intensity and load
monitoring (Foster et al., 2001; Haddad et al., 2011; Slimani et al., 2017).

Evaluating internal and external load together is a cornerstone of modern sports science for
performance monitoring and periodization (Achten & Jeukendrup, 2003; Bourdon et al., 2017). In this
study, the composite performance score, derived from kick count, KFI, and PSS-based impact values,
was 65.9% higher in the ILT group compared with the NLT group This finding highlights the
discriminative capacity of the FSKT when multiple performance indicators are considered
simultaneously. Using min—max normalization (Falces-Prieto et al., 2021), this composite score
provides a holistic representation of overall FSKT performance. Falces-Prieto et al. (2021) similarly
combined multiple performance parameters into a single composite score in small-sided football games,
facilitating comparative analyses and decision-making. The absence of between-group differences in
internal load scores indicates that both groups experienced comparable physiological stress, whereas the
internationally experienced athletes were able to translate this stress into superior performance-related
outcomes. This underscores the importance of systematically monitoring not only physiological load
but also performance-related technical output in training and competition planning (Bourdon et al.,
2017; Fisher et al., 2022).

The study has some limitations. The relatively small sample size may reduce statistical power to
detect moderate between-group differences. The cross-sectional design precludes the examination of
longitudinal training adaptations. In addition, the sample consisted exclusively of male athletes, which
limits the generalizability of the findings to female athletes and other age groups. Finally, the absence
of advanced physiological and neuromuscular measurements (e.g., blood lactate, VO2, muscle oxygen
saturation, and EMG) restricts insight into the underlying mechanisms of the observed performance
differences.

Despite these limitations, the findings support the use of the FSKT as a practical tool for training
and performance monitoring beyond total kick count, by incorporating PSS-based impact values, KFlI,
HR, and RPE. This multidimensional approach may help coaches identify athletes who are able to
maintain higher performance output under similar internal load conditions. The composite performance
score derived using min—-max normalization provides a practical and interpretable indicator for athlete
profiling and development. Accordingly, the combined assessment of performance-related and
physiological responses during the FSKT may offer a useful framework for monitoring performance
efficiency and fatigue-related changes in taekwondo athletes.

The findings of this study indicate that, based on kinematic and physiological parameters obtained
during the FSKT, the ILT group demonstrated clear superiority over the NLT group in terms of kick
count, PSS-based impact values, and composite performance score, while HR, RPE, and internal load
scores were similar between groups. This suggests that performance differences among elite tackwondo
athletes are largely related to technical execution and performance-related efficiency, allowing higher
external performance outputs to be produced under comparable internal load conditions. This is
particularly relevant for distinguishing performance efficiency between athletes at similar physiological
load levels. In practical terms, this finding highlights that similar physiological responses (e.g., HR and
RPE) do not necessarily reflect equivalent performance capacity. The observation that KFI values were
below desirable levels in both groups further emphasizes the need for targeted training strategies aimed
at improving the ability to sustain repeated high-intensity kicking actions. The composite score derived
from the FSKT’s multidimensional assessment approach may serve as a useful tool for the
comprehensive evaluation and ranking of tackwondo athletes’ performance.

From a practical perspective, coaches are encouraged to complement high-intensity interval kicking
protocols with training interventions that emphasize technical quality, force application, and movement
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consistency under fatigue. In addition, coaches should interpret HR and RPE values together with
performance outputs, rather than in isolation, when monitoring athlete development and training
responses. Future research should focus on examining the longitudinal effects of different training
interventions on FSKT performance and composite scores, as well as establishing normative reference
values based on larger and more diverse samples, including female athletes and different age groups.
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ABSTRACT

Aim: This single-case study aimed to investigate the acute effects of a structured diet and exercise protocol on
glycemic control and variability in a sedentary prediabetic individual, using continuous glucose monitoring.
Material and Method: A 40-year-old female with prediabetes underwent a 6-day controlled intervention with
a fixed macronutrient diet and three daily sessions of moderate-intensity continuous cycling on an ergometer.
Interstitial glucose was monitored via Medtronic iPro2 CGM at 5-min intervals. Glycemic metrics (mean
glucose, time in range, variability) were analyzed for 24-h, daytime, and nighttime using Glyculator 3.0
software per international consensus. Pre- and post-intervention assessments included body composition and
fasting metabolic parameters (insulin, HOMA-IR).

Results: Fasting insulin decreased from 16 to 8.91 plU/mL; HOMA-IR from 3.55 to 1.98. CGM showed mean
glucose of 106.88 mg/dL, 100% time in range (70-180 mg/dL), but elevated glycemic variability (higher
daytime vs. nighttime). Pre-meal exercise consistently blunted postprandial glucose peaks. Body composition
improved.

Conclusion: Short-term lifestyle intervention rapidly enhanced insulin sensitivity and body composition.
CGM detected high variability despite normal averages, underscoring its role in early dysglycemia detection
and personalized guidance on exercise timing.

Keywords: Aerobic Exercise, Continuous Glucose Monitoring, Glycemic Variability, Prediabetes.
OZET

Amag: Bu tek vaka gozlem galigmasi, prediyabetli sedanter bir bireyde, 1 haftalik yapilandirilmis diyet ve
egzersiz protokoliiniin glisemik kontrol ve degiskenlik izerindeki akut etkilerini siirekli glikoz izleme (SGT)
ile arastirmay1 amaglamustir.

Materyal ve Metod: Prediyabetli 40 yasinda kadin katilimci, sabit makro besin diyeti ve bisiklet
ergometresinde giinde {i¢ seans orta yogunluklu siirekli antrenman (OYSA) igeren 6 giinliik kontrollii
miidahaleye alind1. Glukoz, Medtronic iPro2 SGI cihaziyla izlendi. Glisemik 6l¢iimler uluslararasi konsensiise
gore hesaplandi; veriler Glyculator 3.0 ile 24 saat, giindiiz ve gece i¢in analiz edildi. Viicut kompozisyonu ve
metabolik parametreler miidahale 6ncesi ve sonrasi degerlendirildi.

Bulgular: Aglik insiilini (16'dan 8,91 pIU/mL) ve HOMA-IR (3,55'ten 1,98) diistii. CGM'de ortalama glukoz
106,88 mg/dL ve hedef aralikta kalma siiresi (TIR) (70-180 mg/dL) %100 olmasma ragmen, glisemik
degiskenlik yiiksekti (degisim katsayis1 CV: %14,67; glisemik eksiirsyonlarin ortalama genligi MAGE: 28,07
mg/dL). Giindiiz degiskenligi geceye gore daha yiiksekti. Yemek oOncesi egzersiz, yemek sonrasi glukoz
artiglarini belirgin sekilde azaltti.

Sonug: Kisa siireli yapilandirilmis yasam tarzi miidahalesi, prediyabette insiilin duyarliligmi ve viicut
kompozisyonunu hizla iyilestirdi. SGI, normal ortalama glukoza ragmen artmis glisemik degiskenligi ortaya
koyarak, erken disgliseminin saptanmasi ve egzersiz zamanlamasi gibi kisisellestirilmis tedavi kilavuzlugunda
degerli bir arag olabilecegini gosterdi.

Anahtar Kelimeler: Aerobik Egzersiz, Glisemik Degiskenlik, Prediyabet, Siirekli Glukoz Izleme.
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INTRODUCTION

Prediabetes is a critical clinical intermediate stage that carries a high risk for type 2 diabetes (T2D),
is often asymptomatic, and is increasing in global prevalence (Carvalho & Liang, 2024; Echouffo-
Tcheugui et al., 2023; Bent et al., 2021).

Traditional diagnostic methods (HbA1c, fasting glucose) cannot adequately reflect intraday glucose
fluctuations (Cichosz et al., 2025). In contrast, Continuous Glucose Monitoring (CGM) systems reveal
the dynamic nature of control by providing consensus-based advanced metrics such as time in range
(TIR) and coefficient of variation (CV) (Rodbard, 2012; Danne et al., 2017; Battelino et al., 2019, 2022).

Regular aerobic exercise is an important component of lifestyle interventions for prediabetes. It has
been shown to improve insulin sensitivity and glucose regulation, thereby reducing the risk of
progression to type 2 diabetes (Ji et al., 2025). Integrating CGM data with physiological responses to
exercise can further improve these interventions by providing detailed feedback on how different
exercise methods affect individual glucose profiles (Choi et al., 2023). Thirty minutes of aerobic
exercise pre-meals has been shown to acutely improve postprandial glucose fluctuations, particularly in
individuals with impaired glucose tolerance (Chaudhry et al., 2024).

However, a consensus has yet to be reached regarding the precise role of CGM in prediabetes. In
this heterogeneous condition, average glucose may remain within normal limits, while postprandial
elevations and increased glycemic variability may be observed (Polonsky et al., 1988). Recent studies
suggest that glycemic variability metrics may be more sensitive than average glucose for detecting
prediabetes (Olsen et al., 2024; Cichosz et al., 2025). Furthermore, short “exercise snacks” performed
pre-meals have been shown to reduce postprandial glycaemia (Francois et al., 2014).

The objective of this study was twofold: firstly, to evaluate glycemic variability and the effect of
exercise timing using CGM data collected under a fixed diet and a one-week intensive exercise protocol
in a prediabetic individual without prior exercise history; and secondly, to investigate the therapeutic
effect of the training program as well as the potential of CGM for personalised monitoring.

MATERIAL AND METHOD
Participant, Protocol and Data Collection

The rationale for selecting the combined protocol of a Mediterranean-based isocaloric diet, three
daily sessions of moderate-intensity exercise before meals, and continuous glucose monitoring stems
from their synergistic physiological effects on postprandial glucose control, insulin sensitivity, and
glycemic variability in prediabetes (Chang et al., 2020; Slentz et al., 2016) Specifically, the isocaloric
diet with fixed meal times and balanced macronutrient composition (50-55% carbohydrates, 15-20%
protein, 25-30% fat) standardizes the metabolic challenge, thereby minimizing within-day glucose
fluctuations and postprandial excursions. Pre-meal moderate-intensity exercise sessions target the
anticipated postprandial glucose peak by promoting muscle contractions that enhance glucose uptake
through both insulin-dependent and insulin-independent (contraction-mediated GLUT4 translocation)
pathways, reducing hyperglycemia magnitude and overall glycemic variability. High-frequency CGM
provides fine temporal resolution (5-min intervals) to capture the dynamic interplay between diet,
exercise timing, and real-time glucose responses, revealing acute variability changes undetectable by
traditional methods (Chang et al., 2020). Collectively, this intervention hypothesizes that repeated, timed
lifestyle modifications can rapidly improve glycemic control in prediabetes by attenuating postprandial
spikes and boosting insulin sensitivity.
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The CGM data from the participant was analysed over the course of one week. Prior to the
intervention, cardiovascular risk was assessed via the Bruce protocol treadmill test at Pendik Training
and Research Hospital. Interstitial glucose levels were measured at five-minute intervals using a
Medtronic iPro2 CGM device (Medtronic, Northridge, CA, USA). The study was approved by the
Institutional Ethics Committee of Marmara University, and written informed consent was obtained from
the participant.

During the study, the participant's meal times were kept fixed (08:00, 12:00, 16:00, and 20:00), and
moderate-intensity aerobic cycling exercise was performed three times a day (11:00, 15:00, and 19:00)
for 30 minutes. A personalized nutrition programme consisting of four meals per day was planned for
the participant to minimize intraday glycemic fluctuations and ensure standardization of measurements.
All meals were arranged to be isocaloric and standardized with a macro-nutrient distribution of 50-55%
carbohydrates, 15-20% protein, and 25-30% fat.

The participant's basal metabolic rate (BMR) was calculated using the Harris-Benedict formula
[655.1 +(9.56 x weight, kg) + (1.85 x height, cm) — (4.68 x age)] and the resulting value was multiplied
by a physical activity factor of 1.3, taking into account the participant's sedentary lifestyle, to determine
the daily energy requirement.

In the moderate-intensity continuous training (MICT) protocol, the target heart rate was determined
based on the heart rate reserve (HRR) calculated using the Karvonen method. This calculation utilized
the participant's maximum heart rate and resting heart rate obtained during the Bruce protocol. The
exercise protocol consisted of a 2-minute light-intensity active warm-up at 50% of HRR, followed by 1
minute of passive rest. Subsequently, participants performed 25 minutes of moderate-intensity exercise
at 60-65% of HRR, concluding with a 2-minute light-intensity active cool-down at 50% of HRR on a
Concept2 BikeErg indoor cycling ergometer (Concept2, Morrisville, VT, USA). The total exercise
duration was 30 minutes, and the protocol was performed three times daily at 11:00, 15:00, and 19:00
for one week. The inclusion of the 2-minute warm-up and 1-minute passive rest interval was based on
the recommendations of Bishop (2003), which suggest that a brief recovery period following a short
warm-up can optimize subsequent performance by facilitating phosphocreatine resynthesis while
maintaining elevated muscle temperature. The target heart rate was calculated using the following
Karvonen formula (1):

Equation (1) Target Heart Rate = [(Maximum Heart Rate - Resting Heart Rate) x Target Intensity
%] + Resting Heart Rate

The participant's fasting plasma glucose and insulin levels, and 2-hour glucose levels from a 75 g
oral glucose tolerance test (OGTT), were measured before and after the intervention. Since HbAlc
reflects approximately three months of glycemic control and no significant change was expected during
the one-week intervention period, HbAlc levels were assessed at baseline. The Glucose Management
Index (GMI) was then calculated at the end of the study based on the average glucose level obtained
from CGM system (Bergenstal et al., 2018). The GMI value was derived using the formula (2):

Equation (2) GMI = 3.31 + 0.02392 x [average sensor glucose (mg/dL)]

Body composition measurements were performed using the TANITA BC-418 device (TANITA
Corporation, Tokyo, Japan) via bioelectrical impedance analysis (BIA) before and after the intervention.
Body weight, body mass index (BMI), fat mass, body fat percentage, and lean mass were measured,;
waist and hip circumference measurements were taken using a tape measure.
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CGM Data Analysis

CGM data were processed and analyzed in two distinct phases. First, raw glucose data were
downloaded from the Medtronic iPro2 CGM device using the manufacturer's proprietary CareLink®
software (Medtronic, Northridge, CA, USA) and exported in a standard spreadsheet (Excel) format.
These data were subsequently imported into Glyculator 3.0 (Chrzanowski et al., 2023), a validated,
open-source software tool for the standardized analysis of CGM metrics in accordance with international
consensus recommendations (Battelino et al., 2019, 2022). All glycemic metrics were calculated
automatically by the Glyculator software using the imported dataset.

In the first stage of analysis, data were processed for three daily time windows: 24-hour (full day),
daytime (07:00-23:00), and night-time (23:00-07:00). The calculated metrics are summarized in the
following four categories:

1. Average Glucose and Glucose Management Indicator (GMI)

2. Time-Based Metrics: Percentages of time spent in the Target Range (TIR: 70-180 mg/dL), Above
Range (TAR), and Below Range (TBR).

3. Glycemic Variability Metrics: Standard Deviation (SD), Coefficient of Variation (CV), Mean
Amplitude of Glycemic Excursions (MAGE) (Rodbard, 2012; Olsen et al., 2024; Cichosz et al., 2025).

4. Risk-Based Metrics: Glycemic Risk Index (GRI), Low (LBGI) and High (HBGI) Blood Sugar
Indices (Kovatchev et al., 1998; Klonoff et al., 2022).

The second analysis defined five separate time windows focusing on intra-day periods containing
exercise and meals: DM=07:00-11:00 (morning breakfast), DA1=11:00-15:00 (first exercise and post-
exercise meal), DA2=15:00-19:00 (second exercise and post-exercise meal), DA3=19:00-23:00 (third
exercise and post-exercise meal), and DN=23:00-07:00 (night). For these windows, the maximum,
minimum, maximum-minimum difference (range), mean, and standard deviation glucose values were
calculated for each day. Due to the non-normal distribution in the comparison of these measurements
repeated over one week, the non-parametric Friedman test and Durbin-Conover post-hoc pairwise
comparisons were applied, and statistical significance was set at p<0.05.

To minimize potential sources of bias, several measures were implemented. Measurement bias was
reduced by using a calibrated, factory-set CGM device (Medtronic iPro2) and by standardizing the data
processing pipeline through validated software (Glyculator 3.0). Performance bias was mitigated by
strictly controlling the intervention: meal content and timing, exercise intensity (using heart rate
reserve), and session duration were fixed throughout the study period. Although not applicable in a
single-case design, selection bias was acknowledged as an inherent limitation regarding generalizability.

Research Group

The present study employed a single-case design (n=1) to conduct an in-depth, high-resolution
analysis of glycemic variability and the acute effects of a combined lifestyle intervention—incorporating
both a structured exercise protocol and a standardized Mediterranean dietary plan—under meticulously
controlled conditions. The participant, a 40-year-old female with prediabetes, was classified as sedentary
(defined as not having engaged in exercise for at least 3 days per week for more than 30 minutes per day
during the preceding 3 months). She was specifically selected for her demonstrated ability to adhere to
the intensive protocol, which required precise meal and exercise timing. This single-case approach was
adopted to assess the feasibility of this novel, high-burden 1-week intensive exercise and diet
intervention combined with CGM. The design eliminates inter-individual variability as a confounding
factor, enabling a detailed longitudinal profile of glucose dynamics, while preserving individual-level
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glycemic response variability—a key feature in prediabetes—that would be lost in group-averaged
designs. The study thus serves as a proof-of-concept and feasibility assessment, generating hypotheses
and effect size estimates to inform future randomized controlled trials.

Statistical Analysis

CGM data were processed and analyzed using Glyculator 3.0 (Chrzanowski et al., 2022), a validated
software tool for standardized analysis in accordance with international consensus recommendations
(Battelino et al., 2019,2022). All glycemic metrics were calculated automatically by the software.

For the five intra-day time windows (DM=07:00-11:00, DA1=11:00-15:00, DA2=15:00-19:00,
DA3=19:00-23:00, DN=23:00-07:00), maximum, minimum, maximum-minimum difference, mean,
and standard deviation glucose values were calculated for each day. Due to the non-normal distribution
in the comparison of these measurements repeated over one week, the non-parametric Friedman test and
Durbin-Conover post-hoc pairwise comparisons were applied, and statistical significance was set at
p<0.05.

To minimize potential sources of bias, several measures were implemented. Measurement bias was
reduced by using a calibrated, factory-set CGM device and by standardizing the data processing pipeline
through validated software. Performance bias was mitigated by strictly controlling the intervention: meal
content and timing, exercise intensity, and session duration were fixed throughout the study period.
Although not applicable in a single-case design, selection bias was acknowledged as an inherent
limitation regarding generalizability.

RESULTS

A subsequent comparison of the measurements taken before and after the one-week intervention
revealed that the participant's fasting glucose level remained unchanged (90 mg/dL), while fasting
insulin levels decreased from 16 plU/mL to 8.91 pulU/mL and the homeostatic model assessment for
insulin resistance (HOMA-IR) value decreased from 3.55 to 1.98. A minimal increase was observed in
the 2-hour glucose level during the OGTT (from 97 to 99 mg/dL). The pre-intervention HbAlc value
was 5.7%, while the intervention GMI value, calculated based on the CGM average glucose (106.88
mg/dL), was 5.87%. The findings of the body composition analysis revealed a decrease in body weight
(from 72.8 kg to 71.7 kg), BMI (from 29.92 kg/m? to 29.46 kg/m?), total fat mass (from 29.9 kg to 27.9
kg), body fat percentage (from 41.4% to 38.9%), and trunk fat mass (from 15.00 to 13.70). In contrast,
lean tissue mass demonstrated a modest increase (from 42.9 kg to 43.8 kg). No alterations were observed
in waist circumference (88 cm), while hip circumference diminished (from 111 cm to 108 cm).

Table 1. Summary Glycemic Metrics from the Participant's One-Week CGM Data.

Metric Whole Day Night Relevance in Prediabetes
Day time time

Mean Glucose (mg/dL) 106.88 109.24 101.63  Primary glycemic indicator

Glucose Management Indicator .

(GMI, %) 5.87 5.92 5.74 Correlates with HbAlc

Time in Range (TIR, %) 100.0 100.0 100.0 Key therapeutic target

GRADE Hyperglycemia (%) 17.41 FEn qpey COOWEs  SIRRAR Gl
glucose excursions

Standard Deviation (SD, mg/dL) 15.68 16.97 10.58 Abgolt_;t_e measure of glycemic
variability

Coefficient of Variation (CV, %) 14.67 15.54 10.41 Sggz/o;/arlabmty metric (target
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As illustrated in Table 1, the acronyms CGM (Continuous Glucose Monitoring), GMI (Glucose
Management Indicator), TIR (Time in Range), GRADE (Glucose Rating and Adjustment Equation), SD
(Standard Deviation), CV (Coefficient of Variation)), MAGE (Mean Amplitude of
GlycemicExcursions), MODD (Mean of Daily Differences), GRI (GlycemicRisk Index), LBGI (Low
Blood Glucose Index), and HBGI (High Blood Glucose Index) are defined as follows.

The following section presents a summary of the values obtained from the analysis of the
participant's one-week CGM data, using international consensus metrics. These values are set out in
Table 1. As indicated by time-distribution metrics, 100% of glucose values were found to be within the
target range (TIR: 70-180 mg/dL). When glycemic variability was assessed, the standard deviation was
found to be 15.68 mg/dL, the coefficient of variation (CV) was 14.67%, and the mean amplitude of
glycemic excursions (MAGE) was 28.07 mg/dL. The risk-based metrics comprised a Glycemic Risk
Index (GRI) of 0.0, a Low Blood Glucose Index (LBGI) of 0.58, and a High Blood Glucose Index
(HBGI) of 0.22. A comparison of the daytime (07:00-23:00) and night-time (23:00-07:00) periods
revealed that the average glucose levels (109.24 mg/dL and 101.63 mg/dL, respectively) and variability
metrics (CV: 15.54% and 10.41%) were higher during daytime hours.

A detailed analysis specific to daily activity periods revealed time-dependent changes in glucose
dynamics (Figure 1). Statistically significant differences were detected when comparing repeated
measurements across five different time windows (DM: Morning, DA1-DA3: Post-exercise periods,
DN: Night).
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Figure 1. The measurement of condition-specific differences in minimum, mean, maximum,
glucose variability (standard deviation, SD), and range (maximum-minimum) of glucose levels derived
from CGM sensor.

The following figure illustrates box-whisker plots, which demonstrate the distribution of minimum
glucose values during five distinct time windows: morning (DM), three post-exercise periods (DA1,
DAZ2, DA3), and night (DN). The data presented herein correspond to the median and interquartile range
derived from a one-week period of CGM. A significant difference between periods was indicated by the
application of the Friedman test, with Durbin-Conover post-hoc comparisons being used to analyse the
data. It is indicated by the use of asterisks that significant differences have been identified at the level
of p <0.05, p<0.01 and p < 0.001, respectively.

The Friedman test for minimum glucose values demonstrated a statistically significant difference
between measurement conditions (3*(4) = 12.2, p=0.016). As demonstrated by Durbin-Conoverwise
comparisons, minimum glucose values recorded in morning measurements (DM) (Median = 96.0
mg/dL) were higher than all post-exercise periods (DAL: 86.5 mg/dL, p = 0.002; DA2: 86.0 mg/dL, p <
0.001; DA3: 87.5 mg/dL, p = 0.002) and the night period (DN: 91.0 mg/dL, p = 0.033).

A subsequent analysis of mean glucose values confirmed significant differences between
measurement conditions (y*(4) = 15.6, p=0.004). The lowest mean glucose levels were observed in the
night-time measurements (DN: Median = 98.8 mg/dL). In pairwise comparisons, the mean values for
morning (DM: 113.7 mg/dL, p<0.001) and all post-exercise periods (DA1: 110.6 mg/dL, p<0.001; DA2:
105.7 mg/dL, p=0.020; DA3: 110.9 mg/dL, p<0.001) were found to be significantly higher than the
night-time values. The mean values for the morning and DA2 (p=0.011) exercise periods also
demonstrated a significant difference.

A significant difference was also determined between conditions for maximum glucose values
(x*(4)=16.0, p=0.003). The highest maximum glucose values were observed in morning measurements
(median = 153 mg/dL), while the lowest values were recorded during the night period (DN: 112 mg/dL).
Pairwise comparisons revealed significant differences between morning (DM) and night (DN)
(p<0.001), as well as between night (DN) and all post-exercise periods (DA1: 140 mg/dL, p<0.001;
DAZ2: 139 mg/dL, p=0.002; DA3: 138 mg/dL, p=0.002). No significant difference was observed between
morning and DAL (p=0.095); however, significant differences were observed between morning and
DAZ2 (p=0.016), and between morning and DA3 (p=0.016).
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A thorough examination of the standard deviation (SD), a metric of glucose variability, revealed a
substantial discrepancy between conditions (¥*(4) = 12.9, p=0.012). Glucose variability in night
measurements (DN: Median = 5.38 mg/dL) was significantly lower than in the morning (DM: 16.35
mg/dL, p<0.001) and all post-exercise periods (DALl: 17.17 mg/dL, p<0.001; DA2: 16.04 mg/dL,
p=0.002; DA3: 16.22 mg/dL, p=0.008). Statistically significant differences were not identified between
the measurements taken during the day (DM, DA1-DA3).

The Friedman test, a statistical analysis tool, was employed on glucose range (maximum-minimum
difference) metrics. This analysis revealed a statistically significant difference between the various
measurement times (3*(4) = 14.6, p= 0.006). The widest glucose variation range was observed in the
morning measurements (DM: Median = 58.0 mg/dL), while the narrowest range was recorded during
the night period (DN: 23.0 mg/dL). As demonstrated by pair comparisons, the glucose range of the night
measurement (DN) was significantly lower than that of the morning (DM, p<0.001) and all post-exercise
periods (DA1: 53.0 mg/dL, p<0.001; DA2: 52.5 mg/dL, p=0.002; DA3: 51.0 mg/dL, p=0.008). A
significant difference was also observed between the morning glucose variation range and the DA3
(p=0.045) exercise period.

DISCUSSION AND CONCLUSION

The rationale for this single-case (n=1) design is the lack of prior research on the acute, high-
resolution effects of a one-week intensive diet and exercise protocol combined with CGM in prediabetes.
An n=1 approach uniquely preserves individual glycemic response patterns—which would be averaged
out in group designs—while providing proof-of-concept and feasibility data for future larger trials.
Given this design, all interpretations should be considered hypothesis-generating rather than conclusive.

This single case study illustrates the acute effects of a one-week structured diet and exercise
intervention on insulin sensitivity, body composition, and CGM metrics in an individual with
prediabetes. Given the single-case design, all interpretations should be considered hypothesis-generating
rather than conclusive.

The marked decrease in fasting insulin and HOMA-IR values observed after the intervention
suggests that metabolic improvements in insulin sensitivity may be possible in the short term. This
finding is consistent with previous studies showing that resistance and interval exercise can rapidly
improve insulin signalling pathways by increasing muscle glucose uptake (Winnick et al., 2007; Whyte
et al., 2010). The observed acute metabolic response highlights the dynamic interaction between
physical activity and glucose homeostasis. However, further research is needed to develop evidence-
based, detailed guidelines on how to translate real-time CGM feedback into actionable, personalized
exercise prescriptions in prediabetes management (Choi et al., 2023; Chiumello et al., 2025).

The reduction in fat mass and percentage, along with a slight increase in lean tissue mass, suggests
that the applied protocol may have promoted lipolysis while having protective or supportive effects on
muscle mass. This increase in lean tissue mass is consistent with the known effects of exercise on energy
balance and metabolism. These results suggest that even short-term interventions may lead to positive
early changes in body composition, although replication in larger samples is needed.

This study is characterised by its detailed analysis of CGM data in a prediabetic individual, which
reveals the dynamic nature of glycemic control. One-week CGM summary metrics revealed a
discrepancy: while mean glucose and TIR were within normal limits, glycemic variability was elevated
(CV 14.67%; MAGE 28.07 mg/dL). This pattern suggests that early impairment of glucose homeostasis
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primarily manifests as increased glycemic variability before causing overt hyperglycaemia, which
supports the necessity of evaluating these metrics in prediabetes (Battelino et al., 2019). Higher daytime
variability confirms the impact of meals and activity. Such variability has been associated with an
increased risk of diabetes via oxidative stress and vascular dysfunction (Cichosz et al., 2025; Olsen et
al., 2024), making it a potential therapeutic target.

The findings regarding exercise timing represent a notable finding of this study. Pre-meal exercise
appeared to blunt the postprandial glucose response: peak postprandial values were lower in exercise
epochs (mean 139 mg/dL) compared to the non-exercise morning period (154 mg/dL), and postprandial
nadirs were also reduced (from 97.2 to 86.6 mg/dL). This suppression of postprandial excursions aligns
with the concept of 'exercise snacks' (Francois et al., 2014). Importantly, this acute intervention may
have targeted the source of the elevated glycemic variability identified in our CGM analysis. While
overall glucose variability (SD) was unchanged, the range of postprandial excursions showed a
narrowing trend (becoming significant for the DA3 vs. DM comparison). This "blunting" effect suggests
that the postprandial glucose spikes contributing to early dysglycemic variability may be acutely
modifiable through the strategic timing of exercise, possibly mediated via rapid improvements in muscle
insulin sensitivity (Zhang et al., 2020). Consequently, for prediabetes management, exercise timing may
be an important variable alongside exercise volume for optimizing glycemic control, though this requires
confirmation in larger studies.

Methodologically, analysing CGM data with standardized tools such as Glyculator facilitates the
integration of advanced glycemic variability metrics such as MAGE into clinical research and increases
data comparability (Chrzanowski et al., 2023). However, the GMI estimate used instead of HbAlc may
deviate from laboratory values due to individual differences in glycation rates, and this should be
considered a limitation of the study.

This study is limited by its single-case design and short CGM monitoring period; this restricts
generalization and precludes causal inferences. Insulin sensitivity was not directly assessed using gold
standard methods such as the hyperinsulinemic-euglycemic clamp, and therefore interpretations are
based on glycemic patterns rather than direct physiological measurements. Additionally, behavioural
factors that could influence the glycemic response, such as dietary content, psycho-social stress, and
sleep quality/duration, were not systematically controlled. The structured timing of meals and exercise
may also limit applicability to free-living conditions. Consequently, any mechanistic interpretations
offered here should be viewed as speculative and hypothesis-generating.

This study illustrates the acute metabolic effects of a short-term structured intervention in a
prediabetic individual, as assessed by CGM. The findings suggest the potential for rapid improvement
in insulin sensitivity (decrease in HOMA-IR) and body composition, but these observations are
preliminary.

More importantly, CGM analysis detected early, subtle dysglycemic patterns such as increased
glycemic variability (CV 14.67%) and postprandial fluctuations, despite normal mean glucose and
excellent time in range (TIR 100%). This suggests that glycemic variability metrics may provide
valuable information beyond traditional measurements in prediabetes monitoring. The suppression of
the postprandial glucose response by pre-meal exercise highlights the potential importance of timing in
behavioural interventions. This case illustrates CGM's dual value: first for diagnosis/phenotyping
(detecting hidden variability), and second for therapy guidance/personalization (using real-time data to
time exercise effectively).
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In conclusion, CGM holds potential as a useful tool for personalized monitoring in prediabetes.
From a practical standpoint, this case suggests that a high-volume exercise regimen (totaling 90 minutes
per day, divided into three 30-minute sessions) may elicit favorable acute glycemic responses,
particularly in attenuating postprandial glucose excursions. While this daily volume exceeds the general
ACSM recommendation of 150 minutes per week for health maintenance, the findings suggest that
short-term, concentrated exercise stimuli may provide immediate metabolic benefits for sedentary
individuals with prediabetes. However, the generalization of these findings is limited by the single-case
design and short duration. Larger, longer-term studies are needed to determine the long-term clinical
role of CGM in prediabetes management and the sustainability of such intensive exercise algorithms.
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Yunus OZTASYONAR?
ABSTRACT

Aim: The aim of this study was to examine the effect of long-term sports participation on cognitive and neural
functions in aging by comparing cognitive performance and hemodynamic responses of the dorsolateral
prefrontal cortex (dIPFC) in master athletes and sedentary elderly men

Material and Methods: A total of 61 male individuals aged between 50 and 70 years participated in the study
(x = SD = 58.3 + 6.3). Thirty of the participants were master athletes who had been regularly participating in
sports for at least four years, and 31 were sedentary individuals. The computer-based Color-Word Stroop Test
was administered to the participants, while hemodynamic activity in the bilateral dorsolateral prefrontal cortex
was simultaneously measured using functional near-infrared spectroscopy (fNIRS). Reaction time, error rate,
and changes in oxygenated hemoglobin (Oxy-Hb) were analyzed under neutral, concordant, and
nonconcordant conditions of the Stroop test.

Results: Master athletes were found to have significantly shorter reaction times compared to sedentary
individuals, particularly in the incompatible task condition (p < 0.05).. fNIRS findings showed higher task-
dependent Oxy-Hb activation in the dIPFC region in master athletes.

Conclusion: Long-term sports participation in male individuals aged 5070 years is associated with increased
cognitive processing speed related to executive functions and enhanced prefrontal cortex activation. The
findings suggest that regular sports participation can support healthy aging and play a significant role in
maintaining cognitive and neural functions. In contrast, the lower error rates observed in sedentary individuals
may reflect a more conservative response strategy, potentially indicating a speed—accuracy trade-off.

Keywords: Aging, Executive Function, Functional Near-infrared Spectroscopy (fNIRS), Cognitive
Performance, Hemodynamic Responses; Master Athletes;

OZET

Amag: Bu calismanin amaci, master atletler ile sedanter yasl erkeklerde bilissel performans ve dorsolateral
prefrontal korteksin (dIPFC) hemodinamik yanitlarini karsilagtirarak, uzun siireli spor katiliminin yaslanma
stirecindeki biligsel ve noral islevler tizerindeki etkisini incelemektir.

Materyal ve Metod: Arastirmaya yaslari 50-70 arasinda degisen toplam 61 erkek birey katilmigtir (x + SS =
58,3 + 6,3). Katilimeilari 30’u en az dort yildir diizenli olarak spor yapan master atlerden, 31’1 ise sedanter
bireylerden olusmaktadir. Katilimeilara bilgisayar tabanli Renk—Kelime Stroop Testi uygulanirken, es zamanl
olarak fonksiyonel yakin kizilétesi spektroskopi (fNIRS) yontemiyle bilateral dorsolateral prefrontal
korteksteki hemodinamik aktivite Olglilmiistiir. Stroop testinin ndtr, uyumlu ve uyumsuz kosullarinda
reaksiyon siiresi, hata orani ve oksijenlenmis hemoglobin (Oxy-Hb) degisimleri analiz edilmistir.

Bulgular: Master atletlerin 6zellikle uyumsuz gorev kosulunda sedanter bireylere kiyasla anlamli derecede
daha kisa reaksiyon siirelerine sahip oldugu belirlenmistir (p < 0,05). Sedanter bireylerde hata oranlarinin daha
diisiik olmasi, hiz—dogruluk iligkisi ¢ercevesinde bir denge egilimini yansitmaktadir. fNIRS bulgulari, master
atletlerde dIPFC bolgesinde goreve bagli Oxy-Hb aktivasyonunun daha yiiksek oldugunu gostermistir.
Sonug: 50-70 yas araligindaki erkek bireylerde uzun siireli spor katilimi, yiiriitiicii islevlerle iliskili biligsel
islemleme hizinin artmasi ve prefrontal korteks aktivasyonunun giiglenmesi ile iligkilidir. Bulgular, dizenli
spor katilimmin saglikli yaslanmay1 destekleyebilecegini ve bilissel ile noral islevlerin siirdiiriilmesinde
onemli bir rol oynayabilecegini gostermektedir. Buna karsilik, sedanter bireylerde gozlenen daha diisiik hata
oranlari, daha temkinli bir yanit stratejisini yansitiyor olabilir ve bu durum hiz-dogruluk dengesi (speed—
accuracy trade-off) ile iliskili olabilir.

Anahtar Kelimeler: Biligsel Performans, Fonksiyonel Yakin Kizilotesi Spektroskopi (fNIRS), Hemodinamik
Yanitlar, islev, Usta Sporcular, Yaslanma, Yiiriitiicii
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INTRODUCTION

Aging is associated with declines in cognitive performance, physical fitness, and brain function,
often leading to neurodegenerative disorders such as Alzheimer’s disease, vascular dementia, and mild
cognitive impairment. Regular physical activity has been identified as a protective factor for maintaining
brain health and reducing the risk of such conditions (Gallaway et al., 2017). Cortical activation under
neurocognitive conditions is increasingly recognized as an important indicator of brain aging (Blum et
al., 2021).

Cognitive decline affects multiple domains—attention, memory, visuospatial ability, and executive
function—and results from both structural and functional brain changes (Salthouse, 2004; Cabeza et al.,
2002). Age-related degeneration, particularly in the prefrontal cortex and hippocampus, leads to reduced
working memory and processing speed (Fjell & Walhovd, 2010; Morrison & Baxter, 2012).
Neuroimaging studies reveal an annual decrease of 0.5-1% in gray and white matter, reflecting synaptic
loss and neural inefficiency (Hagen et al., 2014).

Among current brain imaging methods, functional near-infrared spectroscopy (fNIRS) offers a
noninvasive and practical means to measure cerebral oxygenation (Boushel et al., 2001; Ferari &
Quaresima, 2012). Although previous studies using EEG and fMRI have demonstrated that regular
exercise enhances executive function and cortical activation (Hedden & Yoon, 2006), there is a notable
lack of evidence regarding prefrontal hemodynamic responses associated with long-term physical
activity, particularly in direct comparisons between master athletes and sedentary older adults.
Furthermore, the combined use of fNIRS and executive function paradigms such as the Stroop test
remains limited in this age group, restricting our understanding of how sustained sports participation
influences both cognitive performance and its underlying neural mechanisms. This study aims to
examine the effect of lifelong sports participation on cognitive function and brain hemodynamics in
older adults and to determine whether regular physical activity promotes healthy and active aging by
improving cortical activation patterns. It is hypothesized that master athletes will demonstrate faster
cognitive processing and greater prefrontal hemodynamic activation compared to sedentary individuals.

MATERIAL AND METHOD
Ethical Approval

All procedures were conducted at the Atatiirk University Sports Sciences Application and Research
Centre. Ethical approval was granted by the Atatiirk University Faculty of Sports Sciences Ethics
Committee, and written informed consent was obtained from all participants. The research was
supported by the Ataturk University Scientific Research Projects Coordination Unit (Project Code:
SDK-2021-9503).

Research Design

This study was designed as a cross-sectional comparative study to examine differences in cognitive
performance and prefrontal hemodynamic responses between master athletes and sedentary older adults.
The design incorporated laboratory-based assessment using a standardized cognitive task (Stroop test)
alongside neurophysiological measurement through functional near-infrared spectroscopy (fNIRS). As
no intervention was applied and participants were compared based on existing characteristics (physical
activity status), the study can also be considered a quasi-experimental observational design.
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Research Group

The sample consisted of 61 men aged 5070 years (M =58.3, SD = 6.3), including 30 master thletes
and 31 sedentary individuals. Participants were purposive sampling from elite sports clubs in Erzurum
and local residents who met inclusion criteria. Eligible individuals: (a) could read, write, and use a
keyboard; (b) had no psychiatric, neurological, or vision disorders; (c) were medication-free affecting
cognition; (d) scored > 24 on the Mini-Mental State Examination. Master athletes had participated in
organized sport for > 4 years and reported regular training >3 days per week (=150 minutes/week),
whereas sedentary individuals did not meet these criteria and reported no structured physical activity.

Measures

fNIRS Measurement Protocol: Hemodynamic responses were measured using a continuous-wave
functional near-infrared spectroscopy (fNIRS) system (NIRx Medical Technologies LLC, New York,
USA). Data were acquired at a sampling rate of 7.81 Hz. The system utilized dual-wavelength near-
infrared light to assess changes in oxyhemoglobin (Oxy-Hb) and deoxyhemoglobin (Deoxy-Hb)
concentrations associated with cortical activity.

Optodes (sources and detectors) were arranged over the bilateral dorsolateral prefrontal cortex
(dIPFC) according to the extended international 10-20 EEG system. A total of 16 channels (8 per
hemisphere) were used to monitor dIPFC activity. Channels of interest were defined a priori based on
anatomical landmarks, including channel 7 (AF7—F5) for the left dIPFC and channels 11 (AF8-F6), 13
(F4-F6), and 17 (F4-FCA4) for the right dIPFC. A source—detector separation of approximately 3 cm was
maintained to ensure sensitivity to cortical hemodynamics.

Raw light intensity data were converted to optical density and subsequently to concentration
changes in Oxy-Hb and Deoxy-Hb using the modified Beer—Lambert law. Signal preprocessing included
band-pass filtering (0.01-0.1 Hz) to reduce physiological noise such as cardiac and respiratory signals.
Motion artifacts were corrected using wavelet filtering, and channels with excessive noise were excluded
from analysis.

A block-design paradigm was employed in accordance with the Stroop task structure. A baseline
period of 10 seconds was recorded prior to each task block. Hemodynamic data were segmented into
task epochs corresponding to the neutral, congruent, and incongruent conditions of the Stroop test. For
each epoch, mean changes in Oxy-Hb (primary outcome) and Deoxy-Hb (secondary outcome) were
calculated relative to baseline. Oxy-Hb signals were prioritized in statistical analyses due to their higher
sensitivity to task-related cortical activation.

Stroop Test Protocol: The Stroop test was used to assess executive function, including selective
attention, cognitive control, and processing speed. The task induces cognitive interference by presenting
color words in incongruent ink colors, resulting in increased reaction time and error rates, known as the
Stroop interference effect (Williams, Mathews & MacLeod, 1996).

The task was programmed using MATLAB with Psychtoolbox to ensure precise stimulus
presentation and response recording (Brainard, 1997; Pelli, 1997). Participants responded via keyboard
inputs by indicating the ink color of each stimulus as quickly and accurately as possible.
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Three stimulus conditions were included:

v Neutral: The stimulus “XXX” was presented in blue, red, or green ink, and participants responded
based on the ink color.

Red

Figure 1. Stroop Test Neutral Task Screenshot (Neutral Task)

v Congruent: Color words (e.g., “BLUE”) were presented in matching ink colors.

Green Red

Figure 2. Stroop Test Congruent Task Screenshot (Congruent Task)

v"Incongruent: Color words were presented in non-matching ink colors (e.g., “RED” in green),
requiring participants to inhibit the word meaning and report the ink color.

Green

Figure 3. Stroop Test Incongruent Task Screenshot (Incongruent Task)

A total of 12 blocks (four repetitions per condition) were administered in a single session. The order
of stimulus conditions was randomized across participants to minimize order effects. Outcome measures
included reaction time (ms) and accuracy (percentage of correct responses). Examples of the three
stimulus conditions used in the Stroop task are presented in Figures 1, 2, and 3, respectively.
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LEFT dIPFC RIGHT dIPFC

Figure 4. Montage Design for the Dorsolateral Prefrontal Cortex, An Area Of The Brain Lobes
Associated With The Stroop Test (Optod Placement)

Figure 4 illustrates the optode layout used to monitor the left and right dorsolateral prefrontal cortex
(dLPFC), a region associated with executive functions and Stroop task performance. The setup follows
the extended international 10-20 EEG system, with EEG electrodes (1-32) in green, complementary
electrodes (33-64) in yellow, fNIRS sources in red, and detectors in green. The schematic (left) and 3D
reconstruction (right) were created using the NIRx Assembly Organizer (Zimeo Morais et al., 2018).
The REF position is marked with a blue circle.

To examine Stroop task-related brain activation, the fNIRS headband was positioned over 16
regions (8 per hemisphere) targeting the dLPFC. Sources (S) emitted light signals, while detectors (D)
captured hemodynamic responses—specifically oxy- and deoxyhemoglobin levels—to assess prefrontal
cortex activity.

Anatomical and Functional Details of Key Channels
Left dLPFC
7th Channel: Between AF7 (detector) and F5 (source)

v Region: Brodmann Areas 9 and 46
v Functions: Working memory, inhibition, planning
v/ Connections: Orbitofrontal cortex, motor and parietal reas

Right dLPFC
11th Channel: Between AF8 and F6

v Functions: Attentional control, emotional regulation o
v/ Connections: Amygdala, ACC, frontal regions
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13th Channel: Between F4 and F6

v Functions: Spatial awareness, memory, language
v/ Connections: Parietal and temporal lobes

17th Channel: Between F4 and FC4

v Functions: Behavioral regulation, cognitive flexibility o
v/ Connections: Basal ganglia, thalamus, prefrontal areas

This montage enabled precise measurement of dLPFC activity during Stroop task performance,
highlighting the region’s critical role in executive functioning, cognitive control, and decision-making,
particularly in aging populations (Cui et al., 2010; Tak & Ye, 2014; Zimeo Morais et al., 2018).

(A) Single Cycle Schematic

\[ Baseline (Start) I 60 sec
\l Neutral Task ] 40 sec
Rest ‘ 30 sec
Congruent Task I 40 sac
Rest 30 sec
Incongruent Task | 40 sec

\ Rest

30 sec

(B) Full Protocol (4 Cycles, 12 Task Blocks)

Cycle 1 Cycle 2 Cycle 3 Cycle &

| Baseline

Time Total: ~900 sec

Figure 5. Stroop Test Details Applied to Participants

(A) Schematic representation of a single experimental cycle, illustrating the temporal sequence of
the baseline period and the three task conditions (Neutral, Congruent, Incongruent) interleaved with rest
periods. (B) Full protocol timeline showing all 12 task blocks. The fNIRS recording session began with
a 60-second baseline, followed by four cycles of three task conditions. Each task block lasted 40 seconds
(16 stimuli x 2500 ms; 2000 ms stimulus presentation + 500 ms inter-stimulus interval) and was
separated from subsequent blocks by a 30-second rest period. Total session duration was approximately
900 seconds (~15 minutes).
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Statistical Analysis

All statistical analyses were conducted using JASP software (JASP Team,2022). Prior to hypothesis
testing, the normality of the data was assessed using the Shapiro—Wilk test and visual inspection of Q—
Q plots, indicating that the data were approximately normally distributed. Behavioral outcomes included
reaction time (ms) and error rate (%), while neurophysiological outcomes included changes in
oxyhemoglobin (Oxy-Hb) concentrations. Initial group comparisons were performed using independent
samples t-tests. To examine task-related effects, a two-way repeated measures ANOVA was conducted
with Stroop condition (neutral, congruent, incongruent) as the within-subject factor and group (master
athletes vs. sedentary individuals) as the between-subject factor. Separate analyses were conducted for
reaction time, error rate, and Oxy-Hb measures. When significant main or interaction effects were
observed, Bonferroni-adjusted pairwise comparisons were conducted to identify specific differences
between conditions. Effect sizes were reported as partial eta squared (n?p) for ANOVA and Cohen’s d
for pairwise comparisons. Statistical significance was set at p < 0.05. The assumption of sphericity was
tested using Mauchly’s test, and Greenhouse—Geisser corrections were applied when necessary.

RESULTS
Table 1. Normal Distribution Table
Neutral. N Reac. Congruent Mis. C Reac. Inc Mis. Ic Reac. Time
Mis. Time Time

Valid 61 61 61 61 61 61
Missing 0 0 0 0 0 0
Mean 2.835 1.326 2.937 1.278 11.591 1.507
Std. Deviation 13.405 0.152 13.271 0.147 16.218 0.156
Skewness 6.759 1.333 6.841 2.053 2.700 0.307
Std. Error of Skewness 0.306 0.306 0.306 0.306 0.306 0.306
Kurtosis 48.188 5.081 49.730 8.418 8.648 —0.466
Std. Error of Kurtosis 0.604 0.604 0.604 0.604 0.604 0.604
Shapiro-Wilk 0.210 0.920 0.222 0.853 0.669 0.979
P-value of Shapiro-Wilk  <.001 <.001 <.001 <.001 <.001 0.365
Minimum 0.000 1.008 0.000 1.016 0.000 1.206
Maximum 100.000 1.990 100.000 1.991 87.500 1.903

Normality Analysis and Justification for Parametric Tests

Following Tabachnick and Fidell's (2007) guidelines, slope and mass values were examined to
assess normality. While all mass values were within acceptable limits (—0.466 to +8.418), slope values—
especially in error rate variables like Neutral Mis. and Congruent Mis.—exceeded the £2 range, with
some values over +6, indicating skewness.

The Shapiro-Wilk test further confirmed deviations from normality in most variables (p < 0.001),
except for Ic Reac and Time (p = 0.365), which showed no significant departure from normality. A p
value below 0.05 leads to rejection of the normality assumption.
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Despite these results, the sample size (n = 61) supports the use of parametric tests, which are
generally robust to moderate violations of normality. Given that response time variables showed more
normal distributions, applying independent t-tests and repeated measures ANOVA was appropriate.

In conclusion, although some non-normality was observed, especially in error rate data, the use of
parametric methods was justified due to the large sample size and the study’s focus on variables with
acceptable distribution characteristics.

Behavioural Data Analyses of the Error Rate Variable

Table 2. Data on error rates by stimulus type

Variable x (%) Sd n
N Wrong Answer 2,84 13,40 61
C Wrong Answer 2,94 13,27 61
IC Wrong Answer 11,59 16,21 61

Table 3. Mauchly's Sphericity Test Result

Greenhouse
, .
Mauchly's W Approx. X2 DF Sig. Geisser &
Eror
Ratio 0,404 53,539 2 0,001 0,626

As Mauchly's assumption of sphericity was violated (p<0.05), the Greenhouse-Geisser correction
was applied.

Table 4. One-Way Repeated Measures ANOVA Results According to Stimulus Type Error Rates

Sphericity Sum of Mean ,
S Correction Squares cif Square F P P
Stimulus Type None 3082.22 2 1541.110 22451 <.001 0.272
Greenhouse- 3082.22 125 2460301 22451 <.001 0272
Geisser
S G 823713 120 68.643
Type)
Greenhouse- 823713 7517  109.584
Geisser

Table 4 presents the results of the one-way repeated measures ANOVA conducted to examine the
effect of stimulus type (neutral, congruent, incongruent) on error rates.Mauchly's test of sphericity
indicated that the assumption of sphericity was violated, W = 0.404, ¥3(2) = 53.539, p < .001. The
Greenhouse-Geisser correction (¢ = 0.626) was therefore applied to adjust the degrees of freedom.
Following this correction, the ANOVA revealed a statistically significant main effect of stimulus type
on error rates, F(1.25, 75.17) = 22.451, p < .001, partial n* = 0.272. This indicates that approximately
27.2% of the variance in error rates can be attributed to differences in stimulus type, corresponding to a
moderate-to-large effect size according to Cohen's (1988) conventions.Pairwise comparisons
demonstrated that error rates in the incongruent condition were significantly higher than those in the
neutral and congruent conditions, whereas no significant difference was observed between the neutral
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and congruent conditions. This pattern reflects the cognitive interference characteristic of the Stroop
effect, in which the automatic processing of word meaning conflicts with the goal-directed identification
of ink color, thereby increasing cognitive load and response errors (Love et al., 2019; Vasta et al., 2018;
Jamadar et al., 2015). The application of repeated measures ANOVA with the Greenhouse-Geisser
correction was therefore statistically appropriate and provided robust support for the observed group-
level differences.

Table 5. Post-hoc Pairwise Comparisons for Error Rates (Bonferroni-adjusted)

Comparison Mean Difference Direction Significance
Neutral vs. Congruent -0.10 n.s. p>.05
Neutral vs. Incongruent -8.76 1 Incong. p<.05
Congruent vs. Incongruent -8.65 1 Incong. p<.05

As presented in Table 5, Bonferroni-adjusted pairwise comparisons revealed that error rates in the
incongruent condition were significantly higher than those in both the neutral and congruent conditions
(p < 0.05). In contrast, no statistically significant difference was observed between the neutral and
congruent conditions (p > 0.05).

These findings indicate that the incongruent stimuli imposed greater cognitive interference, leading
to increased error rates, whereas performance in the neutral and congruent conditions remained
comparable.

Table 6. Stroop Test Stimulus Type Mean Error Rate Comparison by Groups Independent Sample T

Test
Stimulus Type Group n X Sd t p
Sedentary 31 4,84 18,64
Neutral Athlete 30 0,77 186 1,191 0.238
Sedentary 31 4,44 18,09
Congruent Athlete 30 139 4,59 0,895 0,374
Sedentary 31 17,81 19,65 -
Incongruent Athlete 30 517 7.79 3,282 0,002
*p<0,05

An independent samples t-test was conducted to compare error rates between sedentary and athlete
participants, as the data met the assumption of normality.

As shown in Table 6, the athlete group (5.17 = 7.79) made significantly fewer errors than the
sedentary group (17.81 + 19.65) in the Incongruent (IC) task. No significant differences were found in
Neutral (N) or Congruent (C) task error rates. Additionally, older athletes outperformed younger athletes
in the incongruent condition, indicating better cognitive control under interference.

Analyses for Reaction Time Variable

Table 7. Stimulus Type Reaction Time Data

Variable X~ Sd n
N Reac. Time. 1,33 0,15 61
C Reac. Time. 1,28 0,15 61
IC Reac. Time. 1,51 0,16 61
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The frequency analysis was used to explain the reaction times of the sedentary and the athletic
participants in the study to the Stroop test stimulus type. In Table 7, according to the participants' Stroop
test stimulus type error rate results, the shortest reaction time is Congruent-C (Congruent Task) at 1.28
seconds, then Neutral-N (Neutral Task) at 1.33 seconds, and finally the longest reaction time is
Incongruent-IC (Incongruent Task) with 1.51 seconds.

Table 8 One-Way Repeated Measures ANOVA Results According to Stimulus Type
Reaction Times

Sphericity

Source correction SS df MS F p n’p
Stimulus type None 1.780 2 0.888 118.158 031 0.663
Greenhouse— 1.780 1.46 1213 118158 . 0.663
Geisser .001
Error (Stimulus 0 0.900 120 0.008
type)
Greenhouse-—- 0.900 87.86  0.010
Geisser

Note. SS = sum of squares; MS = mean square; n?>p = partial eta squared. Reaction times are reported in seconds.

As shown in Table 8, the repeated measures ANOVA revealed a statistically significant main effect
of stimulus type on reaction time, F(1.46, 87.86) = 118.158, p < .001, partial n> = 0.663, with the
Greenhouse—Geisser correction applied. This represents a large effect size according to Cohen's (1988)
conventions, indicating that approximately 66.3% of the variance in reaction time was attributable to
stimulus condition. Consistent with the descriptive pattern shown in Table 7, reaction times were
substantially longer in the incongruent condition than in the neutral and congruent conditions, in line
with the predicted Stroop interference effect.

Table 9. Stroop Test Stimulus Type Mean Reaction Time Comparison by Groups

Stimulus Type Group n X~ Sd t P
Sedentary 31 1,36 0,18

Neutral Athlete 30 1,29 0,11 1,966 0,054
Sedentary 31 1,31 0,17

Congruent Athlete 30 1’25 0,11 1,751 0,085
Sedent 31 1,61 0,13

Incongruent Afihf:teal‘y 30 1.40 0.10 7,518 0,001*

*p<0,05

To compare reaction times between sedentary and athlete groups across stimulus types, an
independent samples t-test was conducted, as the data met normality assumptions.

According to Table 8, athletes (1.40 = 0.10 seconds) completed the Incongruent (IC) task
significantly faster than sedentary participants (1.61 £ 0.13 seconds). While no significant differences
were found in Neutral (N) and Congruent (C) conditions, a significant difference in reaction time was
observed in the Incongruent condition, favoring older athletes, who demonstrated superior cognitive
performance under higher interference conditions.
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fNIRS Data
Analyses of the Dorsolateral Prefrontal Cortex Variable

ark Haritas:

Hemodynamic Difference Map .

LEFT dIPFK RIGHT dIPFK
Figure 6. Hemodynamic (OxyHb - DeOxyHb - TotalHb) Difference Map Between Groups

Figure 6 presents hemodynamic concentration changes in the dIPFC, showing distinct variations
in total hemoglobin (tHb), oxygenated hemoglobin (O-Hb), and deoxygenated hemoglobin (HHb)
between groups. The Hemodynamic Difference Map indicates reduced activation in the left dIPFC,
which supports functions such as decision-making and working memory (Huang et al., 2022; Thomas
& Stephane, 2008).

Conversely, the right dIPFC shows increased activation, particularly in channels AF-F6 (11), F4—
F6 (13), and F4—FC4 (17), suggesting greater recruitment of cognitive resources during demanding tasks
(Brimmer et al., 2011; Hottenrott et al., 2013; Jung et al., 2015). The AF-F5 (7) channel on the left
shows lower activation, implying a hemispheric imbalance in cognitive load.

This right-dominant activation pattern aligns with previous findings that link right dIPFC
engagement to executive control and complex decision-making (Rooks et al., 2010; Huang et al., 2022).
Such lateralization supports the notion that the right hemisphere contributes more strongly to high-level
cognitive processing and attentional control.

DISCUSSION AND CONCLUSION

This study investigated cognitive and neural mechanisms related to Stroop task performance,
offering insights into how aging impacts error rates and reaction times. While not exclusively focused
on aging, existing research helps contextualize age-related changes in attention and inhibitory control.
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Recent studies emphasize the Dorsolateral dorsolateral Prefrontal prefrontal Cortex cortex (dLPFC)
as a key region in cognitive tasks, especially working memory. The Stroop test has frequently been used
in studies analyzing behavioral metrics like error rate and reaction time (Cui et al., 2010; Tak & Ye,
2014; Love et al., 2019; Jamadar et al., 2015).

In this study, behavioral data (error rate and reaction time) from both sedentary and athletic
participants were normally distributed. fNIRS analyses revealed lower oxyhemoglobin activation in the
dLPFC of athletes, indicating that physically active older adults showed fewer errors and faster
responses across all tasks. Supporting findings by Huang et al. (2022) showed significant group
differences in error rates for incongruent tasks (F = 9.498, p = 0.001), but not for congruent ones (p =
0.254).

The study highlights that exercise may slow cognitive decline and enhance reaction speed in older
adults.

fNIRS, a non-invasive brain imaging method, was effectively used to assess brain function during
Stroop tasks. It has become increasingly valuable in sports science and clinical research for measuring
changes in haemoglobin concentrations (Scholkmann et al., 2014; Ross et al., 2021; Ross et al., 2021).

Our findings showed significant differences between groups: sedentary participants had higher
error rates, while athletic individuals had quicker reaction times (p < 0.05). Moreover, higher
oxyhemoglobin activation was recorded in the dLPFC of active participants.

Consistent with prior literature (Jamadar et al., 2015; Vasta et al., 2018; Arif et al., 2024), this study
confirmed that the Stroop test activates the dLPFC. Using fNIRS during resting and task states, we
observed improved attention and faster processing, especially in non-athletes. Increased
oxyhaemoglobin levels supported these findings.

Additionally, past studies using fNIRS revealed stronger cortical activation in elderly individuals
but greater functional connectivity in younger ones. In both age groups, significant activation was noted
in the bilateral dLPFC and right Broca’s area during Stroop performance (Byun et al., 2023). These
results align with our findings and deepen the understanding of how aging affects brain activation and
connectivity.

In conclusion, regular physical activity appears to mitigate cognitive decline and enhance brain
function in aging populations, highlighting the potential of exercise as a non-pharmacological
intervention to support mental health and quality of life in older adults.

Discussion of the Dorsolateral Prefrontal Cortex Variable

Comparable studies have examined the relationship between cortical activation and exercise using
fNIRS and EEG. Brimmer et al. (2011) reported that high-intensity running (=80% of maximal power)
was associated with reduced frontal beta activity, whereas cycling and arm ergometry protocols
produced no significant changes in HbO: activation (Hottenrott et al., 2013; Jung et al., 2015).
Collectively, these findings indicate that cortical activation patterns vary as a function of exercise type,
rhythm, and muscle contraction mode. Rooks et al. (2010) and Thomas and Stéphane (2008) further
described a curvilinear relationship between exercise intensity and cerebral oxygenation, suggesting that
prefrontal hemodynamics depend jointly on cognitive load and physical demand. The present results
align with this body of work and reinforce the utility of fNIRS for capturing cognitive—exercise
interactions in field-relevant settings (Ferrari & Quaresima, 2012; Scholkmann et al., 2014).In cognitive
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paradigms, Huang et al. (2022) reported prominent activation in the dIPFC and right Broca’s area during
Stroop testing. These findings align with the present results, which demonstrated significant bilateral
dIPFC activation in older adults. Similarly, Rooks et al. (2010) and Thomas and Stephane (2008)
reported a curvilinear relationship between exercise intensity and cerebral oxygenation. These findings
indicate that oxygenation dynamics in the PFC region vary depending on cognitive load and exercise
intensity.

Our findings reinforce that fNIRS reliably detects PFC oxygenation changes associated with both
cognitive and emotional regulation processes during physical activity. Regular engagement in sports
may shape both acute and long-term functional responses in prefrontal regions, contributing to cognitive
resilience. These interpretations are consistent with EEG-based studies demonstrating enhanced cortical
efficiency following exercise (Ludyga et al., 2016a, 2016b; Ludyga, 2017). Finally, our fNIRS heatmaps
revealed group-specific prefrontal activation patterns between athletes and sedentary individuals,
supporting the neuroplastic benefits of sustained physical activity.

In conclusion, the present study provides compelling evidence that functional near-infrared
spectroscopy (fNIRS) is a reliable and sensitive method for detecting prefrontal cortical oxygenation
changes associated with both cognitive and emotional regulation processes during physical activity. The
findings demonstrate that individuals with regular engagement in physical activity exhibit more efficient
and differentiated prefrontal activation patterns compared to sedentary individuals, suggesting enhanced
neural efficiency and adaptive functional responses. Moreover, the observed differences in activation
under varying task conditions highlight the dynamic interplay between cognitive load, exercise intensity,
and cortical oxygenation. These results support the growing body of literature indicating that sustained
physical activity contributes not only to physical health but also to neurocognitive functioning by
promoting neuroplasticity and cognitive resilience. Therefore, incorporating regular physical activity
into daily life may play a critical role in optimizing brain function and maintaining cognitive
performance across the lifespan.

Practical Implications

v" Tailored Cognitive Training: Stroop tasks can inform cognitive training programs adjusted to
the abilities of older athletes and sedentary individuals. ¢ Inhibitory Control: Higher error rates
in sedentary adults point to the need for focused interventions on attention and inhibition.

v' Accurate Assessment: Customizing task types enhances assessment precision, enabling
bettertargeted cognitive rehabilitation.

v Detecting Cognitive Decline: Tracking reaction times and error patterns may help identify early
cognitive decline and guide timely interventions.

v" Boosting Athletic Performance: Integrating cognitive tasks into training may enhance mental
functions critical for athletic success.

These applications demonstrate how the study’s results can inform cognitive and athletic
improvement strategies in older populations.

Abbreviations

v" N : Neutral task;

C:Congruent task;

IC:Incongruent Task;

fNIRS: Functional near-infrared spectroscopy;
fMRI Functional Magnetic Resonance Imaging;
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EEG: Electroencephalography; dIPFC: dorsolateral prefrontal cortex
MRI Magnetic resonance imaging;

PFC Prefrontal cortex;

HbO Oxygenated hemoglobin;

HbR: Deoksihemoglobin
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Universite Basketbol Oyuncularinda Kesitsel Bir Calisma”

Nuri TOPSAKALZ &

ABSTRACT

Elif Sibel ATIS?

Aim: Body composition is known to influence vertical jump performance in basketball players, yet whether daily nutritional
intake and eating behaviors also play a role remains unclear. The present study aimed to address this by analyzing relationships
among dietary intake, eating behavior dimensions, body composition, and countermovement jump (CMJ) parameters in male
university basketball players.

Material and Method: Fifteen male university basketball team players (age: 19.67 + 2.16 years; height: 190.20 + 6.30 cm;
body mass: 87.79 £ 12.05 kg; body mass index (BMI): 24.23 + 2.77 kg/m?) participated in this cross-sectional study. Dietary
intake was recorded via 24-hour food recall, eating behaviors were measured with the Three-Factor Eating Questionnairre
(TFEQ), and bioelectrical impedance analysis was used for body composition

Results: Total muscle mass correlated positively with CMJ outcomes of peak force (p = 0.675; p = 0.006), peak power (p =
0.629; p = 0.014), and average power (p = 0.700; p = 0.005). Leg and trunk muscle mass values correlated positively with
peak force (p =0.661-0.711; p < 0.006), peak power (p = 0.699-0.729; p < 0.004), and average power (p = 0.615-0.689; p <
0.015). Body fat percentage, fat mass, and visceral fat did not correlate with any CMJ outcomes (p > 0.05). Normalized jump
height showed no significant correlations with any body composition variable. Relative nutritional intake (energy, protein,
carbohydrate, fat per kg body mass) was not significantly correlated with CMJ outcomes (p > 0.05). Among TFEQ subscales,
only susceptibility to hunger demonstrated a significant positive correlation for average rate of force development (RFD) (p =
0.518; p = 0.048).

Conclusion: In male basketball players, muscle mass may be a more influential body composition determinant of force and
power production during the CMJ than body fat distribution. The correlation between hunger susceptibility and RFD suggests
that responsiveness to internal hunger cues may play a role in neuromuscular readiness, though the underlying mechanism
requires empirical validation in future longitudinal work. While fat reduction remains a common component of basketball
training programs, the present findings indicate that targeting muscle mass development rather than fat loss may yield greater
improvements in explosive performance.

Keywords: Basketball, Body Composition, Countermovement Jump, Dietary Intake, Eating Behavior.
OZET

Amag: Basketbolcularda sigrama performansini etkileyen faktorler g6z 6niine alindiginda, viicut kompozisyonunun roli iyi
bilinmekle birlikte giinliik besin alim1 ve yeme davranislarmin etkisi belirsizligini korumaktadir. Bu ¢alisma, erkek tiniversite
basketbolcularinda beslenme alimi, yeme davranisi boyutlari, viicut kompozisyonu ve countermovement jump (CMJ)
parametreleri arasindaki iligkileri analiz ederek bu boslugu doldurmay1 amaglamistir.

Materyal ve Metod: Bu kesitsel ¢caligmaya on bes erkek tiniversite basketbol takimi oyuncusu (yas: 19,67 + 2,16 yil; boy:
190,20 + 6,30 cm; viicut kiitlesi: 87,79 + 12,05 kg; beden kiitle indeksi (BKI): 24,23 + 2,77 kg/m?) katilmistir. Beslenme alim1
24 saatlik besin tiiketim kayd ile belirlenmis, yeme davranislar1 Ug Faktorlii Yeme Anketi (TFEQ) ile 6lgiilmiis ve viicut
kompozisyonu biyoelektrik impedans analizi ile degerlendirilmistir. CMJ performans parametreleri Kistler kuvvet platformu
kullanilarak tespit edilmistir.

Bulgular: Toplam kas kiitlesi; zirve kuvvet (p = 0,675; p = 0,006), zirve gii¢ (p = 0,629; p = 0,014) ve ortalama gii¢ (p =
0,700; p = 0,005) ¢iktilart ile pozitif yonde anlamli iligki gostermistir. Bacak ve govde kas kiitlesi degerleri; zirve kuvvet (p =
0,661-0,711; p < 0,006), zirve gii¢ (p = 0,699-0,729; p < 0,004) ve ortalama gii¢ (p = 0,615-0,689; p < 0,015) ile pozitif yonde
anlaml iliski sergilemistir. Viicut yag yiizdesi, yag kiitlesi ve viseral yag herhangi bir CMJ ¢iktis1 ile anlamli iliski
gostermemistir (p > 0,05). Normalize edilmis sigrama yiiksekligi, higbir viicut kompozisyonu degiskeni ile anlamli iligki
sergilememistir. Rolatif besin alim1 (viicut kiitlesi basina enerji, protein, karbonhidrat, yag) CMJ ¢iktilari ile anlamli diizeyde
iliskili bulunmamustir (p > 0,05). TFEQ alt 6lgekleri arasinda yalnizca agliga duyarlilik, ortalama kuvvet gelisim hizi (RFD)
ile anlaml pozitif iliski gostermistir (p = 0,518; p = 0,048).

Sonug: Erkek basketbolcularda CMJ sirasinda kuvvet ve gii¢ iretiminde kas kiitlesi, viicut yag kiitlesine kiyasla daha
belirleyici bir viicut kompozisyonu faktérii olabilir. A¢hga duyarlilik ile RFD arasindaki iligki, aglik sinyallerine verilen
yanitin néromiiskiiler hazirlig1 etkileyebilecegini diisiindiirmektedir. Ancak bu mekanizmanin gelecek caligmalarda daha
ayrintili agiklanmasi gerekmektedir. Yag azaltma stratejileri basketbolcularin antrenman programlarinda 6nemini korumakla
birlikte, mevcut bulgular patlayici performansin gelistirilmesinde kas kiitlesi artisinin yag kaybinin 6niine gegirilmesinden
daha etkili bir yaklagim olabilecegini diisiindiirmektedir.

Anahtar Kelimeler: Aktif Sigrama, Basketbol, Beslenme, Viicut Kompozisyonu, Yeme Davranisi
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INTRODUCTION

From an energy perspective, basketball is characterized by intermittent and demanding movement
loads. A professional basketball match consists of approximately 1,000 distinct movements, with
explosive actions such as jumps, sprints, and rapid directional changes being predominantly performed
by athletes (Stojanovi¢ et al., 2018). As a result, considerable physical strain is demanded from players
throughout the game (Mateus et al., 2019). The game's high tempo requires sudden directional changes,
rapid accelerations and decelerations, vertical movements, and horizontal displacements in both defense
and offense (Petway et al., 2020). In matches divided into four periods of 10 minutes each, where high-
intensity actions of less than six seconds are interspersed with moderate-intensity actions lasting 60
seconds, basketball players engage combined anaerobic and aerobic energy systems (Abdelkrim et al.,
2007; Gottlieb et al., 2021).

During a basketball match, intense and intermittent activity patterns like elevated heart rate (~171
bpm) and lactate levels (~5.5 mmol/L) indicate the contributions of aerobic and anaerobic energy
systems (Abdelkrim et al., 2007). These findings align with the interpretation in the literature that
summarizes the sport's energy demand as approximately 20% aerobic and 80% anaerobic (Gottlieb et
al., 2021). The adenosine triphosphate-creatine phosphate (ATP-CP) energy system and glycolysis
therefore serve as the main energy sources (Mclnnes et al., 1995). In basketball, with sprints of 5-6
seconds relying less than 10% on aerobic metabolism (Gottlieb et al., 2021), and glycolysis supporting
the high demands of elite players (Mclnnes et al., 1995); for instance, a 90-kg player's energy
expenditure can reach about 4100 kcal per match (Schréder et al., 2004). To sustain high energy
demands, the metabolism relies on dietary nutrients that impact both performance and post-workout
recovery (Mielgo-Ayuso & Fernandez-Léazaro, 2021). Relative to total energy expenditure, if energy
intake does not meet needs, inadequate intake can lead to the use of lean tissue for energy, resulting in
reduced strength and endurance and ultimately decreased performance (Rodriguez et al., 2009).

Body composition plays a critical role in basketball performance; specifically, higher body fat
percentage and lower regional lean mass have been shown to negatively impact vertical jump ability
and overall game performance (Hernandez-Martinez et al., 2024; Ribeiro et al., 2015). Some studies
have reported the following average body fat percentages for basketball players: 13.2% for international -
level and 15.6% for national-level male players in a meta-analysis of 3467 individuals (Sansone et al.,
2022),12.9% in a Belgian first division study (Boone & Bourgois, 2013), 13.6% in the Brazilian national
league (Ribeiro et al., 2015), and 18.1% in a study conducted on Turkish university basketball players
(Kahraman & Okut, 2025). Due to the high number of jumping actions (Mclnnes et al., 1995) which its
ability has been identified as key determinant in basketball players (Sanchez-Diaz et al., 2024), body
composition assessments are important because excess body fat creates unnecessary weight and affects
performance (Hernandez-Martinez et al., 2024). Higher body fat relates to lower CMJ performance and
lean mass shows the opposite pattern (Correas-Gomez et al., 2023; Hernandez-Martinez et al., 2024;
Kahraman & Okut, 2025; Ribeiro et al., 2015).

Beyond body composition's contribution to jumping capacity, vertical jump performance is more
directly shaped by the velocity at which force is generated, a characteristic quantified as rate of force
development (RFD) (Mclellan et al., 2011). Mclellan et al. (2011) reported that peak RFD accounted
for 46.4% of the variance in jump height among physically active men, with peak force contributing an
additional 25.6%. Since jumps are completed within 80-180 milliseconds — a window too brief for
maximal force expression — rapid force production emerges as the primary performance determinant,
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particularly during the neurally dominated initial 200 ms phase (Cossich & Maffiuletti, 2020; Pinheiro
Brandéo et al., 2024).

Physiological processes have predominantly occupied the focus of the literature when considering
factors that affect athletic performance. While this emphasis is understandable, other determinants—
body composition, energy intake, and nutritional behavior—require further investigation to provide a
broader understanding of performance. Among the instruments available for evaluating this behavioral
aspect, the Three-Factor Eating Questionnaire (TFEQ) appears to be widely adopted. Stunkard and
Messick (1985) designed the TFEQ to capture cognitive restraint, disinhibition, and hunger. In the
present study, the revised 18-item version (TFEQ-R18) was used, that identifies four behavioral
dimensions: cognitive restraint, referring to the deliberate limitation of food intake for weight
management; uncontrolled eating, defined as consuming beyond what is planned due to limited self-
regulation; emotional eating, characterized by food consumption triggered by emotional discomfort; and
susceptibility to hunger, reflecting the degree of responsiveness to internal hunger cues (Kirag et al.,
2015).

TFEQ scores do not appear to be limited to behavioral dimensions alone, as they also seem to play
a meaningful role in body composition and dietary intake patterns. In their 2012 study, Krempien &
Barr (2012) observed that uncontrolled eating was correlated with body fat (r = 0.513, p = 0.003), while
hunger scores seemed more closely tied to energy and protein consumption. Body composition-related
concerns have been suggested by Krempien & Barr (2012) to lead young athletes toward limiting their
food intake, occasionally going further than what is truly necessary.

Meeting the high energy demands of basketball makes adequate nutritional intake a necessity.
Rodriguez et al. (2009) reported that the American College of Sports Medicine recommends protein
intakes of 1.4-1.7 g/kg/d for strength-trained athletes. Carbohydrate intake should exceed 6 g/kg/d,
though this value increases to 8-12 g/kg/d during intensive training and competition periods (Burke et
al., 2011). Schréder et al. (2004) estimated energy requirements for elite athletes at approximately 45—
50 kcal/kg/d.

Despite these reported dietary insufficiencies, assessing food intake in athletic populations presents
practical challenges. Long term food diaries are seldom feasible during the competitive season due to
the demanding schedules of basketball players (Holway & Spriet, 2011), and most of the researchers
have therefore widely adopted the 24-hour dietary recall method—regarded as a relatively accurate and
efficient as an alternative (Baker et al., 2014; Grandjean, 1989). While the influence of body
composition on vertical jump performance has been well established, the degree to which daily
nutritional intake and eating behavior dimensions contribute to explosive outputs has not been
sufficiently investigated, at least not in a comprehensive manner. Collegiate basketball populations
appear to be particularly underrepresented in this regard. The present study was therefore designed to
examine how body composition parameters, relative macronutrient intake, and eating behavior
dimensions as assessed by the TFEQ-R18 relate to countermovement jump performance variables in
male university basketball players. Based on the existing literature the following hypotheses were
proposed:

v" H1: Muscle mass (total and segmental) will be positively correlated with CMJ force and power

outputs, while body fat percentage and fat mass will be negatively correlated with these parameters.

v' H2: Adequate energy availability and protein intake will be positively correlated with CMJ

performance parameters, and insufficient energy intake will be associated with lower force and
power outputs.
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v H3: Eating behavior dimensions determined by the TFEQ-R18 will be significantly correlated with
CMJ performance parameters; specifically, cognitive restraint will show negative correlations,
while susceptibility to hunger will show positive correlations with force and power outputs.

MATERIAL AND METHOD

Research Ethics

Following the principles of the Declaration of Helsinki, this study received approval from the
Marmara University Faculty of Sport Sciences Non-Interventional Research Ethics Committee
(Decision No: 4-7, Date: 16.07.2025).

Study Design and Procedures

We used a cross-sectional approach and conducted tests at the start of the competitive season.
Testing took place over two consecutive days at Marmara University Health Sciences Laboratory. Each
visit lasted roughly 30 minutes. At the first visit, participants were familiar with the tests and provided
written consent. Each participant was given the TFEQ-R18 (on paper) and asked to fill out a 24-hour
dietary recall online. We instructed them to abstain from caffeinated beverages and alcohol for 24 hours
and to consume a standardized light breakfast at least 1 hour before testing. On the test day, participants
first completed the TFEQ-R18, then we measured glucose levels via one drop of fingertip blood; we
included only those with blood glucose levels >70 mg/dL. After body composition and anthropometric
measurements, participants completed a 10-minute warm-up, and performed the countermovement jump
test.

Participants

Fifteen male basketball players from the Marmara University Faculty of Sport basketball team
volunteered to participate (mean £ SD: age = 19.67 + 2.16 years [range: 18-25]; height = 190.20 + 6.30
cm; body mass = 87.79 + 12.05 kg; BMI = 24.23 + 2.77 kg/m?). Inclusion criteria were: (a) male, (b)
aged 18-25 years, (c) regular basketball training of at least 10 hours per week, (d) no musculoskeletal
injuries within the past 6 months, and (e) pre-test blood glucose >70 mg/dL. The >70 mg/dL pre-test
blood glucose threshold was established to prevent hypoglycemia, which was defined by Seaquist et al.
(2013) as blood glucose concentrations at or below this value, as such levels have been shown to disrupt
neuromuscular coordination. Participants with a prior eating disorder diagnosis, an underlying medical
condition, or use of medications known to affect metabolic function or physical performance were
excluded.

G*Power (version 3.1.9.4) software used for determining the minimum sample size. Drawing on
the large effect size (r = 0.7) reported by Ribeiro et al. (2015) for the correlation between fat-free mass
and power output in professional basketball players, a minimum of 13 participants was indicated when
a = 0.05 and power (1 — ) = 0.80 were set under a two-tailed bivariate normal model. To minimize the
risk of participant dropout, all eligible athletes within the collage team were invited, resulting in a final
sample of 15. Participants were informed about the study procedures and potential risks and obtained
written informed consent before data collection.

Measurements
Anthropometry: We measured standing height to the nearest 1 mm using a stadiometer (SECA 220,

Hamburg, Germany) with participants standing barefoot, feet together, body upright. We measured leg
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length in the supine position as the straight-line distance from the Anterior Superior Iliac Spine (ASIS)
to the ipsilateral Medial Malleolus using a measuring tape.

Body Composition: We assessed body mass and composition using a bioelectrical impedance
analyzer (Tanita RD-545, Tokyo, Japan) with 50 g precision. We recorded total body fat percentage,
regional fat distribution, body mass index, fat-free mass, and muscle mass in metric units.

Countermovement Jump Assessment: A Kistler force platform (9260AA6, Winterthur,
Switzerland) recorded CMJ performance. From a shoulder-width stance, participants performed
maximal effort CMJs to a self-selected depth approximating 90° knee flexion, which was visually
monitored by the same researcher throughout all trials, following established protocols (Bosco et al.,
1983). During the flight phase, hands were kept on the hips with knee and hip flexion carefully avoided.

Technical errors were taken into consideration, and if any were observed the movement was
repeated. These included knee or hip flexion during flight, arm swing, improper foot positioning, a
double peak in the force data, force values falling outside £3 SD of body weight, or any stepping and
heel raising prior to takeoff (Claudino et al., 2017). Each participant completed three maximal jumps,
separated by 30-second rest intervals, with the highest recorded value taken forward for analysis.

Calculation of Force-Time Variables

Force-time data drawn from the CMJ covered jump height (JH), peak force (PF), peak rate of force
development (PRFD), average rate of force development (ARFD), peak power (PP), and average power
(AP). Jump onset was defined as the moment vertical force surpassed body mass by 10 N. Peak force
reflected the maximum force value recorded along the force-time curve throughout the jump.

PRFD was obtained from the first derivative of the force-time curve, while ARFD was computed
by dividing peak force by the time taken to reach it. Vertical velocity was then determined through
integration of the force-time curve. Power was calculated as the product of instantaneous force and
velocity, with the highest value taken as peak power and average power derived by dividing total work
by propulsion phase duration. Jump height was estimated via the flight-time method (Bosco et al., 1983).

24-Hour Dietary Recall

Participants completed a single 24-hour dietary record the day before testing, maintained online
through Google Forms. A single-day recall was selected since multiple-day food diaries are rarely
feasible during the competitive season given athletes' demanding schedules (Holway & Spriet, 2011).

The dietary records were analyzed using the TurKomp (Turkish Food Composition Database)
(Ministry of Agriculture and Forestry, Bursa, Turkiye), which provides results for daily energy and both
macronutrients (carbohydrate, protein and fat) and micronutrients (vitamins and minerals).

Three-Factor Eating Questionnaire (TFEQ-R18): Eating behavior was assessed using the Turkish
version of TFEQ-R18, which has demonstrated acceptable reliability (o = 0.72) and strong test—retest
stability (r = 0.92-0.97; Kirag et al., 2015). The questionnaire has 18 questions rated on a 4-point Likert
scale and 8-point scale. Kirag et al. (2015) used factor analysis to identify four dimensions of behavioral
aspects: cognitive restraint, uncontrolled eating, emotional eating, and susceptibility to hunger. Higher
scores indicate greater levels of each eating behavior dimension. Participants completed the
guestionnaire on paper at the beginning of the test day.
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Statistical Analysis

JASP (version 0.18.3, University of Amsterdam, Netherlands) was used for all statistical analyses
with data presented as mean + standard deviation (SD). Normality was tested via Shapiro-Wilk. Multiple
variables (e.g., peak RFD, emotional eating, BMI) were not normally distributed. Spearman’s rank
correlations were therefore used to test relationship among nutritional intake, eating behaviors, body
composition, and CMJ performance. Correlations were classified as weak (0.10-0.29), moderate (0.30—
0.49), or strong (=0.50). The significance threshold was set at p < 0.05.

RESULTS
Descriptive data of the athletes’ for all measured variables are reported in tables below (Tables 1—
5).
Table 1. Participant Characteristics (n=15)
Variable X SD
Age (years) 19.67 2.16
Height (cm) 190.2 6.3
Leg length (cm) 110.6 6.4
Body mass (kg) 87.79 12.05
BMI (kg/m?) 24.23 2.77
Training Experience (years) 8.53 2.70
Weekly Training Frequency (days) 3.47 1.73
Blood Glucose (mg/dL) 85.27 10.38

SD = Standard deviation

The study included fifteen male basketball players whose mean age was 19.67 years (SD = 2.16),
with height and body mass averaging 190.2 cm and 87.79 kg, respectively. Mean BMI value was 24.23
kg/mz,

Table 2. Body Composition (n=15)

Variable X SD
Body Fat Percentage (%) 17.31 4.15
Fat Mass (kg) 15.50 5.62
Visceral Fat (level) 2.77 1.94
Muscle Mass (kg) 68.74 7.61
Fat-Free Mass (kg) 72.29 7.98
Left Leg Muscle mass (kg) 11.42 1.28
Right Leg Muscle Mass (kg) 11.75 1.33
Trunk Muscle Mass (kg) 37.81 3.98
Left Leg Fat Percentage (%) 14.67 4.93
Right Leg Fat Percentage (%) 14.06 5.81
Trunk Fat Percentage (%) 19.05 4.13

SD = Standard deviation

In Table 2 below, body fat percentage averaged 17.31% (SD = 4.15), a figure consistent with
previously reported ranges in male basketball populations. Muscle mass, a key variable of interest in
this investigation, was 68.74 kg on average.

Table 3. CMJ Performance Variables (n=15)

Variable X SD
Jump Height (m) 0.376 0.081
Normalized Jump Height (%) 34.11 7.58
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Peak Force (N) 1847.20 299.75
Peak Force/BW 2.09 0.25
Peak Power (W) 6698.80 1769.60
Average Power (W) 2878 923
Peak RFD (N/s) 10728.07 5600.01
Average RFD (N/s) 7258 4511

CMJ = Countermovement jump; RFD = Rate of force development; BW = Body weight

In the Table 3, mean CMJ height was 0.376 m. When normalized to leg length, this value
corresponded to 34.11% (SD = 7.58). Peak force and power outputs were 1847.2 N and 6698.8 W,
respectively. Notably, considerable inter-individual variability was observed RFD—peak values ranging
from 5807.89 to 28371.39 N/s, reflecting heterogeneity in neuromuscular characteristics across the
sample.

Table 4. Dietary Intake (n=15)

Variable X SD
Energy Intake (kcal/day) 2674 934
Relative Energy (kcal/kg) 31.38 12.61
Relative Protein (g/kg) 1.61 0.55
Relative Carbohydrate (g/kg) 2.98 1.46
Relative Fat (g/kg) 1.45 0.70

SD = Standard deviation; Relative values calculated per kg body mass

With respect to dietary intake that is shown below (Table 14), 24-hour recall data revealed a mean
energy consumption of 2674 kcal/day, equating to roughly 31 kcal/kg body mass. On the other hand,
protein intake fell at 1.61 g/kg, somewhat below the 1.6-2.2 g/kg threshold often cited for strength-
trained athletes. Carbohydrate and fat intakes stood at 2.98 g/kg and 1.45 g/kg.

Table 5. Three Factor Eating Questionarre-R18 (n=15)

Variable X SD Min—Max Possible Range
Cognitive Restraint 15.60 3.96 9-22 624
Uncontrolled Eating 11.47 2.92 7-19 5-20
Emotional Eating 4.80 1.78 3-8 3-12
Susceptibility to Hunger 7.40 1.92 4-12 4-16

Note: Higher scores indicate greater levels of each eating behavior dimension.

Scores on the TFEQ-R18 subscales, which capture distinct dimensions of eating behavior, are
detailed in Table 5.

Table 6. Nutritional Intake & CMJ Correlations

Jump  Normalized Peak Peak e Peak  Average Average Rate
. Force of Force
Height Jump Force Force/Body Development Power  Power Development
(m) Height (%) (N) Weight (N/s) W) W) (N/s)
Relative
energy .050 146 -.300 .199 -.064 -.450 -.457 -.189
(kcal/kg)
Relative
protein .389 454 .004 448 204 -.329 -.282 -.121
(g/kg)
Relative
CHO (g/kg) .013 .068 -.325 .014 -.350 -218 -.404 =271
Relative fat 113 _221 192 054 400 -361 007
(g/kg)

Spearman's p values. CHO = carbohydrate. No significant correlations were found (p > 0.05).
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Table 6 summarizes the correlations between nutritional intake and CMJ outcomes. None of the
relative macronutrient variables—energy, protein, carbohydrate, or fat per kg—were significantly
correlated with CMJ performance (p > 0.05).

Table 7. Body Composition & CMJ Correlations

q Average
Jump No?::lhzed Peak Peak Peallzol::ete of Peak  Average Rate of
Height Hei ll: ¢ Force Force/Body Development Power  Power Force
(m) (0/%) (N) Weight (N/[;) (W) (W)  Development
(N/s)

Body mass (kg)  -.018 -175 682%* -124 336 725%%  679%* 089
Body fat -297 -343 197 -.145 -.098 100 130 127
percentage (%)
Fat mass (kg)  -.302 -39 339 - 440 054 168 314 111
Visceral fat -211 -318 397 -153 193 332 351 201
(level)
X‘g‘;de mass 064 -129 675%% -.090 293 TA3EE 700%* 118
BMI (kg/m?) -.025 -.167 616* -.095 455 612%  670%* 274
(Flfgt)'f”e mass 064 -129 675%% -.090 293 743%% 700%* 118
Left leg muscle 5 -.104 T11%% -072 271 T21%% 6RO*x 093
mass (kg)
Right leg
muscle mass 053 -.109 6617 -.098 218 699%%  615* -013
(kg)
Trunk muscle 5 -.096 696 -231 300 729%%  6B9** 121
mass (kg)
Left leg fat 401 -304 066 ~170 -046 ~100 080 416
percentage (%)
Rightlegfat 379 296 125 -122 043 -075 014 350
percentage (%)
Trunk fat -237 -361 354 -466 011 202 302 021

percentage (%)
Spearman's p values. BMI = body mass index; FFM = fat-free mass; BW = body weight; RFD = rate of force

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

Table 7 shows body composition and CMJ correlations. Body mass correlated positively with peak
force (p = 0.682; p = 0.005), peak power (p = 0.725; p = 0.002), and average power (p = 0.679; p =
0.007). Muscle mass and fat-free mass (FFM)yielded similar patterns: peak force (p = 0.675; p = 0.006),
peak power (p = 0.743; p = 0.002), and average power (p = 0.700; p = 0.005). BMI also predicted peak
force (p = 0.616; p = 0.014), peak power (p = 0.612; p = 0.015) and average power (p = 0.670; p =
0.006).

Among segmental measures, left leg muscle mass showed the strongest correlation—peak
force (p=0.711; p=0.003), peak power (p =0.721; p = 0.002), and average power (p = 0.689;
p = 0.006). Right leg values were slightly lower but significant: peak force (p = 0.661; p =
0.007), peak power (p = 0.699; p = 0.004), average power (p = 0.615; p = 0.015). Trunk muscle
mass tracked closely with leg findings: peak force (p = 0.696; p = 0.004), peak power (p =
0.729; p = 0.002), and average power (p = 0.689; p = 0.006). Adiposity variables, by contrast,
showed no significant relationships—fat percentage, fat mass, visceral fat, and segmental fat
rates were unrelated to any CMJ measure (p > 0.05).
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An interesting finding was that jump height did not correlate with any body composition
variable (p > 0.05). But force and power variables did. They showed consistent correlations
with muscle mass indices.

Table 8. TFEQ-R18 & CMJ Correlations

Average
Jump  Normalize Peak Peak Peallgol:caft:e of Peak  Average Rate of
Heigh d Jump Forc  Force/Bod Development Powe  Power Force
t (m) Height (%) e (N) y Weight P r (W) W) Development
(N/s)
(N/s)
RTINS 345 250 281 042 232 227 299 176
restraint
< -.092 105 -265 226 -227 -130 038 422
eating
e 132 252 -351 -103 -335 -195  -.162 048
eating
SCEETHMAT D e 159 117 177 283 042 060 518%
hunger

Spearman's p values. TFEQ-R18 = Three-Factor Eating Questionnaire-Revised 18-item; RFD = rate of force
development; BW = body weight. *p < .05

Table 8 shows TFEQ-R18 subscales and CMJ correlations. Only one significant result emerged.
Susceptibility to hunger correlated positively with average RFD (p = 0.518; p = 0.048). Other eating
behavior subscales did not correlate with any CMJ variable (p > 0.05).

DISCUSSION AND CONCLUSION

The present study examined the relationships among body composition, relative macronutrient
intake, eating behavior dimensions, and CMJ performance in male university basketball players. The
findings provided partial support for the proposed hypotheses. Strong positive correlations were
exhibited with both force and power outputs for muscle mass. Conversely, the expected negative
relationship across all counter movement jump outcomes for adiposity measures, were not observed.
Furthermore, relative energy and macronutrient intake also showed no significant correlations with CMJ
parameters. The data failed to support the hypothesis that higher nutritional intake levels affect
performance outcomes positively. Regarding eating behavior, while the expected negative relationship
was not observed between cognitive restraint and CMJ outcomes, susceptibility to hunger exhibited a
significant correlation with average rate of force development (p =0.518, p = 0.048). These findings are
discussed below in relation to the existing literature.

The results of this study are in line with the previous research investigating the anthropometric
parameters and jump performance. Strong correlations were demonstrated between fat-free mass and
power metrics in professional basketball players (r = 0.9, P<0.05) by Ribeiro et al. (2015). Similarly,
Hernandez-Martinez et al. (2024) observed strong relations between fat-free mass and CMJ performance
(r=0.760; p < 0.0001), while body fat was a negative indicator of jump height (r = —0.647; p = 0.000).
Correas-Gomez et al. (2023) demonstrated that both the amount and regional distribution of lean tissue
predict jump performance in young basketball players. The present findings partially align with previous
research: positive correlations were observed between muscle mass and force/power measures, although
adiposity was not related to jump outcomes in the present study. Similarly, BMI demonstrated
significant positive correlations with peak force (p =0.616; p = 0.014) and average power (p = 0.670; p
=0.006). Given that BMI reflects the relationship between body mass and height, which likely reflects
the contribution of lean tissue to total body mass in this athletic population. Kahraman & Okut (2025)

reported significant correlations between body composition and CMJ in Turkish university basketball
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players: fat proportion (r = —0.628; p = 0.029), muscle proportion (r = 0.629; p = 0.029), and fat-free
proportion (r = 0.629; p = 0.028). These findings were not in line with the present study despite
comparable sample characteristics—age (20.83 £ 2.21 vs. 19.67 £ 2.16 years) and BMI (23.80 £ 2.62
vs. 24.23 + 2.77 kg/m?). No significant correlations were observed between all body composition
variables and jump height in the present study (p > 0.05). Notably, although body composition did not
correlate with jump height, muscle mass demonstrated strong positive correlations with force- and
power-related outcomes, including peak force, peak power, and average power (p = 0.661-0.743; p <
0.005). The strong relationship between muscle mass and force-power production observed in the
present study is in line with the literature (Aksovic et al., 2021; Te Wierike et al., 2014).

In contrast to muscle mass, body fat percentage, fat mass, visceral fat, and segmental fat rates
showed no correlations with CMJ variables (p > 0.05). Comparable findings were reported by Ribeiro
et al. (2015) in Brazilian professional players: fat percentage was negatively correlated with relative
power (r = -0.8, p < 0.05), yet no significant correlation was observed between absolute fat mass and
flight time (r = -0.5, p > 0.05). The average body fat values in the present study were 17.31 + 4.15%,
this results consistent with the normative range for male basketball players (15.6%; Sansone et al.,
2022). The absence of significant correlations between adiposity and CMJ performance likely reflects
the relatively homogeneous body fat values in the present sample (17.31 + 4.15%), which may have
restricted the variance necessary to detect meaningful associations. Moreover, within normative
anthropometric ranges, the additional fat mass may not to meaningfully impair force-to-mass ratios
required for jumping tasks. The lean tissue quantity remains the primary determinant of neuromuscular
performance evidenced by strong positive correlations between muscle mass and force/power outputs.

Beyond body composition, relative macronutrient intake demonstrated no significant correlation
with any CMJ variables in this study. A comparable pattern emerged in the study by Sanchez-Diaz et
al. (2024): no correlation was found between physical fitness indicators, including CMJ, and either
dietary habits or nutritional knowledge (p > 0.05). The absence of significant correlations in the present
study may reflect sample characteristics. Mean energy intake of this study (31.38 kcal/kg) was
considerably lower than both the estimated requirements of 45-50 kcal/kg for basketball players (Petrie
et al., 2004; Schroder et al., 2004) and values reported in previous studies of junior basketball players
(51.1 kcal/kg; Nikic et al., 2014). Carbohydrate intake of this study (2.98 g/kg) was substantially below
the recommended minimum of 6 g/kg/d (Burke et al., 2011), with no participant meeting this threshold—
a more pronounced insufficiency than the 56% reported by Nikic et al. (2014) in elite junior players.
Protein intake of this study (1.61 g/kg) was within the 1.4-1.7 g/kg range recommended by the American
College of Sports Medicine (Rodriguez et al., 2009), yet 47% of participants consumed less than 1.4
g/kg, compared to 32% in Nikic et al. (2014). These findings, along with similarly inadequate intakes
reported by Nishisaka (2022) in collegiate players (34.2 kcal/kg, 1.5 g/kg protein), suggest that dietary
insufficiency may be common among basketball players at various competitive levels. However,
reported low energy intakes require caution due to the prevalence of underreporting. Silva et al. (2013)
validated that elite basketball players underreport energy intake by approximately 30—40% compared to
their actual energy expenditure. Consequently, the lack of correlation in our study may be partially
attributed to systematic underreporting inherent in self-reported dietary methods rather than a lack of
physiological interaction. 24-hour food record may not capture chronic nutritional status or long-term
eating habits. The homogeneous pattern of dietary insufficiency across the sample likely restricted the
variance necessary to detect meaningful correlations between nutritional intake and CMJ performance.
When nutritional intake consistently falls below recommendations, body composition and training-
induced adaptations may constitute more influential determinants of explosive capacity than short-term
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dietary intake. The lack of significant correlations may also reflect a floor effect: when the majority of
participants consume energy and macronutrients well below recommended thresholds, insufficient
between-subject variability remains to reveal dose-response relationships. It is also plausible that the
acute nature of a single 24-hour recall failed to capture the cumulative nutritional status that more
directly influences neuromuscular capacity.

While macronutrient intake showed no relationship, eating behavior revealed a notable finding.
Analysis of the TFEQ-R18 subscale demonstrated that susceptibility to hunger was the only indicator
correlated with average RFD of CMJ (p = 0.518, p = 0.048). This finding is in line with Stunkard &
Messick (1985) study that defined this subscale as an individual’s hunger responsiveness to
physiological hunger cues rather than cognitive mechanisms. Heightened responsiveness to
physiological hunger may reflects an enhanced capacity for which may provide a facilitation in energy
mobilization during ballistic movements. The findings of Sesbreno et al. (2025) indicates that: elite
volleyball players at risk of Relative Energy Deficiency in Sport (REDs) exhibited lower CMJ peak
velocity (p = 0.02) and jump height (p = 0.03). Notably higher cognitive restraint scores (16.8 + 4.3 vs
12.0 + 3.9) were observed in these at-risk athletes that negatively correlated with CMJ mean power (r =
—0.6, p=10.004). These findings suggest that there will be a detrimental effect on explosive performance
capacity implied by volitional dietary restriction. This is consistent with the findings of Krempien &
Barr (2012) who observed that athletes undergoing pro-longed energy restriction had decreased hunger
sensitivity. Participants in the present study exhibited normative restraint scores (15.6 + 3.96), and no
correlation was observed between restraint and RFD (p = 0.176, p = 0.530). This suggests that
maintaining sensitivity to hunger signals, rather than consistently suppressing them, may help preserve
neuromuscular readiness. The precise nature of the relationship between hunger susceptibility and RFD
remains to be elucidated and warrants further investigation in longitudinal designs.

In this study, muscle mass (both total and segmental) was positively correlated with force and
power generated during the countermovement jump. In contrast, fat mass showed no meaningful
relationship with jump performance in this cohort. Relative nutrient intake also did not correlate with
any CMJ variables, suggesting that long-term body composition adaptations may be more influential
than short-term dietary patterns for explosive movements. Among the eating-behavior measures, only
susceptibility to hunger was linked to jump performance, specifically to the average rate of force
development. These findings suggest that for male university basketball players, increasing lean mass
may improve the explosive capacity. Furthermore, the observed connection between hunger
susceptibility and RFD implies a potential link between physiological appetite cues and neuromuscular
readiness, which warrants further investigation in studies with larger samples.

Limitations

The cross-sectional design of this study precludes causal inferences. Although the sample size (n =
15) was adequate to detect large effects (p > 0.7), it may have been insufficient to identify moderate
correlations, particularly between nutritional intake and CMJ variables. The sample was also limited to
a single university team, which restricts generalizability. Dietary intake was assessed using the 24-hour
recall. Baker et al. (2014) reported that, while 24-hour dietary recall method performs reasonably well
in estimating group means, errors at the individual level can be significant, and the limits of agreement
with direct observation can reach between £45% and +103% for energy and macronutrient intake. Long-
term dietary monitoring, general eating habits, nutritional knowledge, and periodization according to
training load were beyond the scope of this particular study. Finally, all participants were male university
basketball players; these findings may not generalize to female athletes, other age groups, or different
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competition levels. These methods may obscure the relationship between usual dietary habits and
neuromuscular performance due to the inherent uncertainties. Future research could reduce
methodological limitations by collecting extensive daily data or using repeated reminders for nutritional
intake.
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Kahramanmaras illerindeki Spor Bilimleri Fakiiltesi 6grencilerinin travma diizeylerini; cinsiyet, sinif diizeyi,
spor yapma yili ve afet egitimi alma durumu degiskenleri agisindan incelemektir.

Materyal ve Metot: Arastirma nicel aragtirma desenlerinden 111$k1$61 tarama modeline gore yurutulmustur
Callsma grubunu, 2025-2026 egitim-6gretim y1linda Adiyaman Universitesi ve Kahramanmaras Siitcii imam
Universitesi Spor Bilimleri Fakiiltelerinde 6grenim goren ve kolayda rnekleme yéntemi ile belirlenen toplam
214 ogrenci olusturmaktadir. Veriler, “Kisisel Bilgi Formu” ve “Deprem Sonrasi Travma Diizeyi Belirleme
Olgegi” araciligiyla toplanmustir. Verilerin analizinde bagimsiz 6rneklem t-testi ve tek yonli varyans analizi
(ANOVA) kullanilmistir.

Bulgular: Aragtirma bulgulari, kadin 6grencilerin travma diizeylerinin erkek 6grencilere kiyasla anlamli
diizeyde daha yiiksek oldugunu gostermektedir (p<.05). Simif diizeyi ve spor yapma yili arttik¢a travma
diizeylerinde istatistiksel olarak anlamli bir azalma oldugu belirlenmistir (p<.001). Ayrica, afet egitimi alan
ogrencilerin travma diizeylerinin, afet egitimi almayan Ogrencilere gore daha diisiik oldugu saptanmigtir
(p<.05).

Sonug: Arastirma sonuglari, spor deneyimi ve afet egitiminin daha diisiik travma diizeyi ile iliskili oldugunu
gostermektedir. Bu dogrultuda, spor temelli uygulamalarin ve afet egitimi programlarmin afet sonrasi
psikososyal destek stireglerine entegre edilmesi dnerilmektedir.

Anahtar Kelimeler: Afet Egitimi, Deprem, Psikolojik Saglamlik, Spor Bilimleri, Travma.

ABSTRACT

Aim: The aim of this study is to examine the trauma levels of students studying at the Faculties of Sports
Sciences in Adiyaman University and Kahramanmaras Siit¢ii imam University who were affected by the
February 6, 2023 earthquakes, in terms of gender, grade level, years of sports participation, and disaster
training status.

Material and Method: This study was designed using a correlational survey model within the framework of
quantitative research methods. The study group comprised 214 students enrolled in the Faculties of Sports
Sciences at Adiyaman University and Kahramanmaras Siitgii imam University during the 2025-2026 academic
year, selected through convenience sampling. Data were collected using a “Personal Information Form” and
the “Post-Earthquake Trauma Level Determination Scale.” In the data analysis, independent samples t-test and
one-way analysis of variance (ANOVA) were utilized.

Results: The findings indicated that female students had significantly higher trauma levels than male students
(p<.05). Trauma levels decreased significantly as grade level and years of sports participation increased
(p<.001). Additionally, students who received disaster training had lower trauma levels compared to those who
did not (p<.05).

Conclusion: The results indicate that sports experience and disaster training are associated with lower trauma
levels. It is recommended that sport-based interventions and disaster education programs be integrated into
post-disaster psychosocial support processes.

Keywords: Disaster Training, Earthquake, Psychological Resilience, Sports Sciences, Trauma.
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GIRIS

Afetler, insan yasamini, maddi varliklari ve ¢evreyi etkileyen; yerel imkéanlarin yetersiz kaldig1 ani
ve yikict olaylardir. Birlesmis Milletler (UNISDR, 2009) afetleri ekonomik ve g¢evresel kayiplar
tizerinden bir “bozulma” siireci olarak tanmimlarken, AFAD (2024) afetleri toplumun bas etme
kapasitesinin yetersiz kalmasi sonucu ortaya ¢ikan bir durum olarak ele almaktadir. Bu farkli
yaklagimlar, 6 Subat 2023 tarihinde merkez iissii Kahramanmarag olan ve Adryaman ili dahil genis bir
cografyay1 etkileyen depremlerin neden “yiizyilin felaketi” olarak nitelendirildigini agiklamaktadir.
Deprem, yalnizca yer kabugundaki bir enerji bosalimi degildir (USGS, 2021); ayn1 zamanda bireyin
giivenlik algisin1 temelden sarsan bir olgudur. Giddens’in (1991) ifade ettigi “ontolojik giivenlik”
kavrami baglaminda degerlendirildiginde, bu tiir afetler bireyin diinyay1 anlamlandirma ve kendini
glivende hissetme zeminini ciddi bi¢cimde zedeleyebilmektedir.

Deprem gibi biiyiik 6l¢ekli afetler sonrasinda ortaya ¢ikan etkiler yalnizca fiziksel yikimlarla sinirlt
kalmamakta, ayn1 zamanda bireylerin psikolojik yapilarinda da derin izler birakmaktadir. Travma
sonrast bireylerin sergiledigi tepkiler; duyussal, biligsel ve davranigsal boyutlari iceren karmasik bir
stire¢ olarak ortaya ¢ikmaktadir (American Psychiatric Association, 2013). Bu siiregte afetin bireyin
psikolojik yapisi tizerindeki etkilerinin uzun siireli olabilecegi belirtilmektedir (Murathan ve Kervan,
2026). Literatiirde, kitlesel travmalar sonrasinda Travma Sonrasi Stres Bozuklugu (TSSB), depresyon
ve anksiyete gibi psikolojik sorunlarin goériilme riskinin arttig1 ifade edilmektedir (Norris vd., 2002). Bu
baglamda {iniversite O6grencileri, Arnett (2000) tarafindan “beliren yetiskinlik” dénemi olarak
tanimlanan gelisimsel evrede bulunmalar1 nedeniyle, travmatik yasantilara karsi daha hassas bir grup
olarak degerlendirilmektedir. Bu siirecte bireyler hem akademik hem de kisisel gelisimlerini siirdiirmeye
caligirken, yasanan afetler bu siireci daha da zorlastirabilmektedir. Nitekim deprem gibi dogal afetlerin
bireylerde kaygi, depresyon ve stres diizeylerini artirdigina yonelik bulgular literatiirde yer almaktadir
(Frat vd., 2024).

Afetlerin psikolojik etkilerine kars1 koruyucu faktorler incelendiginde, sporun 6nemli bir degisken
olarak 6ne ¢iktig1 goriilmektedir. Diizenli fiziksel aktivitenin, stresin diizenlenmesi ve duygusal denge
tizerinde olumlu etkiler yarattig1 bilinmektedir (Ratey ve Loehr, 2011). Ayrica Van der Kolk (2014),
travmanin yalnizca biligsel diizeyde degil, ayn1 zamanda bedensel diizeyde de depolandigimi ifade
etmektedir. Bu baglamda spor, bireyin bedeni iizerindeki kontrol algisin1 yeniden kazanmasina katki
saglayarak travmatik deneyimlerle bas etme siirecini destekleyebilmektedir. Sporun bireye kazandirdigi
disiplin, 6z-denetim ve dayaniklilik gibi 6zellikler, stresli yasam olaylarina karsi daha etkili bas etme
stratejilerinin gelistirilmesine katki sunmaktadir (Kiiciik ve Kog, 2004). Bunun yani sira, sporun
toplumsal diizeyde de iyilestirici etkileri oldugu ve afet sonrasi toparlanma siireglerinde dnemli bir rol
oynayabilecegi belirtilmektedir (Obayashi ve Sanada, 2016).

Literatiirde travma diizeylerini inceleyen calismalar incelendiginde, genellikle cinsiyet, kayip
durumu veya sosyo-demografik degiskenler lizerinde yogunlasildig: goriilmektedir (Tanhan ve Kayri,
2013). Ancak afet deneyimini dogrudan yasayan Spor Bilimleri Fakiiltesi dgrencilerine odaklanan
caligmalarin siirli oldugu dikkat gekmektedir. Ozellikle spor gegmisi ve afet egitimi gibi degiskenlerin
birlikte ele alindig1 aragtirmalarin yetersiz olmasi, bu alanda 6nemli bir bosluga isaret etmektedir.

Bu dogrultuda, bu arastirmada 6 Subat depremlerinden etkilenen Adiyaman ve Kahramanmaras
illerindeki Spor Bilimleri Fakiiltesi 6grencilerinin travma diizeylerinin; cinsiyet, smif diizeyi, spor
yapma yil1 ve afet egitimi alma durumu degiskenleri agisindan incelenmesi amaglanmaktadir. Elde
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edilen bulgularin, afet sonrasi psikososyal destek siireglerinin planlanmasma katki saglamasi
beklenmektedir.

MATERYAL VE METOD

Etik Kurul Onay1

Aragtirma siireci, bilimsel etik ilkelere uygun olarak yiiriitiilmustiir. Calismada veri toplama
asamasinda tiim katilimcilardan s6zlii ve goniillii onam alinmis; katilimcilarin gizliligini korumak adina
higbir kisisel veri kayit altina alinmamustir. S6z konusu calisma, Adiyaman Universitesi Sosyal ve
Beseri Bilimler Etik Kurulu’nun 22.07.2025 tarihli ve 184 sayili etik onayr alindiktan sonra
gergeklestirilmistir.

Arastirmanin Modeli

Bu arastirma, 6 Subat 2023 Kahramanmaras merkezli depremlerden etkilenen Spor Bilimleri
Fakiiltesi 6grencilerinin travma diizeylerini ¢esitli degiskenler a¢isindan incelemeyi amaclayan nicel bir
calismadir. Arastirma, degiskenler arasindaki iliskiyi belirlemeye yonelik olarak iligkisel tarama
modeline dayanmaktadir. Iliskisel tarama modeli, iki veya daha fazla degisken arasindaki iliskinin
incelenmesine olanak taniyan arastirma yaklagimlarindan biridir (Karasar, 2012).

Arastirmanin Orneklemi

Arastirmanin evrenini, 6 Subat 2023 depremlerinden etkilenen bdlgelerde 6grenim gdren Spor
Bilimleri Fakiiltesi 6grencileri olusturmaktadir. Aragtirmanin 6rneklemi ise 2025-2026 egitim-6gretim
yilinda Adiyaman Universitesi ve Kahramanmaras Siitgi imam Universitesi Spor Bilimleri
Fakiiltelerinde 6grenim goren toplam 214 (n=214) 6grenciden olusmaktadir.

Arastirma, ulagilabilir ve goniillii katilimcilardan veri toplanmasi nedeniyle kolayda oérnekleme
yontemi ile yiirGitiilmiistiir. Bu durum, elde edilen bulgularin genellenebilirligini sinirlayabilecek bir
unsur olarak degerlendirilmelidir. Orneklemi olusturan katilimeilarin cinsiyet dagilimi, spor gecmisi,
afet egitimi alip almadiklart ve deprem anindaki konumlari gibi ayrintili demografik verileri Tablo 1’de
verilmistir.

Veri Toplama Araclar

Calismada veriler, iki temel boliimden olusan bir anket araciligiyla derlenmistir. Bu bolimler
ogrencilerin demografik profillerini ¢ikaran "Kisisel Bilgi Formu" ile psikolojik durumlarmi dlgen
"Deprem Sonrasi Travma Diizeyi Belirleme Olgegi"ni icermektedir.

Kisisel Bilgi Formu: Katilimcilarm cinsiyet, sinif diizeyi, spor yapma y1l1, afet egitimi alma durumu
ve deprem anindaki bulunduklar1 yer gibi demografik ozelliklerini belirlemeye yonelik sorular
icermektedir.

Deprem Sonrasi Travma Diizeyi Belirleme Olcegi: Tanhan ve Kayri (2013) tarafindan gelistirilen
bu dlgek, bireylerin travma diizeylerini 6lgmek amaciyla kullanilmaktadir. Olgek 5°li Likert tipinde olup
20 maddeden olusmaktadir. Olgek; Davranis Problemleri (DP), Heyecansal Sinirhilik (HS), Duyussal
(D), Bilissel Yapilandirma (BilY') ve Uyku Problemleri (UP) olmak iizere bes alt boyuttan olusmaktadir.
Arastirma kapsaminda elde edilen veriler iizerinden yapilan giivenirlik analizinde, 6lgegin Cronbach
Alpha katsayis1 0=0,808 olarak hesaplanmistir. Alt boyutlara iligskin katsayilar ise sirasiyla DP i¢in
0=0,719, HS i¢in 0=0,847, D i¢in a=0,716, BilY i¢in 0=0,745 ve UP i¢in a=0,834 olarak bulunmustur.
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Verilerin Analizi

Arastirma kapsaminda toplanan ham veriler, dijital ortama aktarilarak istatistiksel analiz paket
programlarindan IBM SPSS v25.0 (IBM Corp., 2017) kullanilarak analiz edilmistir. Analiz siirecinin
ilk adiminda, elde edilen veri setinin parametrik testlerin varsayimlarim karsilayip karsilamadigi kontrol
edilmistir. Bu amagla verilerin normal dagilim sergileme durumu; carpiklik (skewness) ve basiklik
(kurtosis) katsayilar1 hesaplanarak incelenmistir. Yapilan hesaplamalar sonucunda, s6z konusu
degerlerin normal dagilim varsayimi agisindan kabul edilebilir aralikta oldugu degerlendirilmistir
(Tabachnick ve Fidell, 2013). Normal dagilim varsayiminin saglanmasinin ardindan parametrik testler
uygulanmustir. Iki grup arasindaki karsilastirmalarda bagimsiz érneklem t-testi kullamlmistir. ikiden
fazla grup iceren degiskenlerin analizinde tek yonlii varyans analizi (ANOVA) uygulanmigtir. ANOVA
sonucunda anlamli farklilik tespit edilen durumlarda, farkin hangi gruplardan kaynaklandigim
belirlemek amactyla Scheffé post-hoc testi kullanilmustir. Istatistiksel anlamlilik diizeyi p<.05 olarak
kabul edilmistir.

BULGULAR

Bu béliimde, Adiyaman Universitesi ve Kahramanmaras Siit¢ii Imam Universitesi biinyesindeki
Spor Bilimleri Fakiiltelerinde 6grenim goren 6grencilerden elde edilen veriler, aragtirmanin amaglari
dogrultusunda istatistiksel analizlere tabi tutulmus ve ortaya ¢ikan bulgular tablolar halinde

sunulmustur.
Tablo 1. Katilimcilarin Demografik ve Spora Ozgii Ozelliklerine Iliskin Dagilimlart
Degiskenler Kategori f %
Cinsiyet Erkek 123 57,5
Kadin 91 42,5
1 47 22,0
2 56 26,2
Stnif 3 59 27,6
4 52 24,3
0-2 yil 48 22,4
Spor yapma yili =il i £y
5-6 yil 52 24,3
7 yil ve iizeri 41 19,2
e Evet 45 21,0
Afet Egitimi Alma TRl 169 790
Ailemle Ev 78 36,4
Depremi Nerede Yurt 109 50,9
Diger 27 12,6
Toplam 214 100

Tablo 1 incelendiginde arastirmaya dahil olan 214 6grencinin yaridan fazlasinin (%57,5) erkek
katilimecilardan olustugu, kadin 6grencilerin ise %42,5’lik bir orana sahip oldugu goriilmektedir.
Orneklemin sinif diizeyleri arasindaki dagilimi %22 ile %27,6 bandinda olup, bu durum tiim sinif
seviyelerinin ¢aligmada dengeli bir bicimde temsil edildigini gostermektedir.

Ogrencilerin brang deneyimleri ve spor gegmisleri dikkate alindiginda ise katilimcilarm en biiyiik
kiimesini 3-4 yildir aktif spor yapanlar (%34,1) olustururken, 7 y1l ve iizeri profesyonel ge¢mise sahip
olanlarin oranm1 %19,2 olarak belirlenmistir. Arastirmada dikkat ¢eken bulgulardan biri; katilimcilarm
%79’unun deprem oncesinde afet egitimi almadig1 belirlenmistir.

Sarsint1 anindaki konum verileri incelendiginde ise, 6grencilerin yarisindan fazlasinin (%50,9) yurt
binalarinda oldugu, yaklasik {igte birinin (%36,4) ise aile konutlarinda depremi karsiladigi saptanmaistir.
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Tablo 2. Katilimcilarin Cinsiyetlerine Gore Travma Diizeyi Puanlarimin Karsilagtirilmasi

Anatolia Sport Research 7(1), 2026,97-105 Investigation of Trauma Levels of Sports Science Faculty Students Following the Earthquakes

(Alt) Boyutlar Grup n X Ss t 0
oP Eﬁﬁ 19213 2;23}1 ggggg -4311  ,000*
- Kain o adme st o9 000
i cain o smes s 928 0ov
BirY Kadn o ss eoms  OS9  oov
d K s smeer sesp A8 00"
e o ssa  aws  0%% o0
p<.05*

Tablo 2’de katilimcilarin cinsiyet degiskenine gore travma diizeyleri incelendiginde, bagimsiz
orneklem t-testi sonuglarina gore dlgegin toplam puani (DSTD) ve tiim alt boyutlarinda istatistiksel
olarak anlamli farklilik oldugu belirlenmistir (p<.05). Toplam travma puani incelendiginde, kadin
ogrencilerin ortalama puaninin (X=3,54) erkek ogrencilere (X=3,19) gore daha yiiksek oldugu
goriilmektedir. Benzer sekilde, Davranis Problemleri (DP), Heyecansal Sinirlilik (HS), Duyussal (D),
Biligsel Yapilandirma (BilY) ve Uyku Problemleri (UP) alt boyutlarinda da kadin 6grencilerin puan
ortalamalarmin erkek 6grencilerden daha yiiksek oldugu saptanmaistir.

Tablo 3. Katilimcilarin Sinif Diizeyine Gore Travma Diizeyi Puanlarimin Karsilastirilmast

(Alt) Boyutlar Grup n X Ss F p Fark
1.Simf @ 47 3.7287 51823
2.Siif ® 56 3,5759 ,46690 *
i 3.Smf© 59 31007 53607  203% 000 ab>cd
4.Smf @ 52 29471 71458
1.Siif @ 47 3,7064 ,59833
2.Smif ® 56 3.4607 69797 . ab>cd
A5 3.Smif © 59 3.1119 72708 18931 000 c>d
4 Smif @ 52 27731 61616
1 Smif @ 47 3.6064 49383
2. Smif ® 56 3.6205 52221 .
o 3.Smif © 59 3.3220 T
4 Smif @ 52 3.1010 86781
1.Simf @ 47 3.5904 53777
. 2.Smif ® 56 35313 50014 .
EILY 3.Smmf © 59 3,3517 Sgoos 20 000 na0=d
4.Smf© 52 3.1202 59304
1.Simf @ 47 3.8083 63576
2.Smf® 56 3.4880 68198 . acd
U 3.Smif © 59 3.1692 73060 13209 000 b>d
4.Smf© 52 2.9613 82394
1.Simf @ 47 3.6830 23735
2.Smf® 56 35339 30468 . abscd
LEIb 3.Smif © 59 32263 30220 2478 000 c>d
4.Smf© 52 2.9712 37708
p<.05 *

Tablo 3 incelendiginde smif diizeyi degiskenine gore yapilan ANOVA sonuglari, tiim boyutlarda
istatistiksel olarak anlamli farklar oldugunu ortaya koymustur (F=53,478; p<.001). Post-Hoc analizleri
sonucunda Deprem Sonrasi Travma Diizey Belirleme Olgegi (DSTD) ve Heyecansal Sinirlilik (HS) alt
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boyutunda 1. ve 2. simif 6grencilerinin travma puan ortalamalarinin 3. ve 4. siif 6grencilerinin travma
puan ortalamalarindan, D ve BilY alt boyutlarinda ise 1. ve 2. simif Ogrencilerinin travma puan
ortalamalarmin 4. Siif 6grencilerinin travma puan ortalamasindan, DP alt boyutunda 1. ve 2. siif
ogrencilerinin travma puan ortalamalarinin 3. ve 4. sinif grencilerinin travma puan ortalamalarindan
ve UP alt boyutunda ise 1. sinif 6grencilerinin travma puan ortalamasinin 3. ve 4. sinif 6grencilerinin
travma puan ortalamalarindan ayrica 2. Sinif 6grencilerinin travma puan ortalamasinin 4. sinif
Ogrencilerinin travma puan ortalamasindan istatistiksel olarak anlaml fark gosterdigi belirlenmistir
(p<.05). Genel olarak siif diizeyi yiikseldikge travma puanlarinda sistematik bir diislis gozlemlenmistir.
Ozellikle 4. simf 6grencilerinin tiim boyutlarda en diisiik travma puanina sahip oldugu gériilmektedir.

Tablo 4. Katilimcilarin Spor Yapma Yillarina Gore Travma Diizeyi Puanlarimin Karsilastirilmast

(Alt) Boyutlar Grup n X Ss F p Fark
02yil® 48 3,6667 65097
34y1l® 73 3,5308 48042 .

DP 56yIl©® 52 3,404 43713 A T aie
STyl @ 41 2,7988 70759
02yil® 48 3,5333 67330
34y1l® 73 3,3753 59995 .

HS 56yil© 52 3,1885 71775 g389 00 BinEe
STyil@ 41 2,7805 87727
02yil® 48 3,7656 41708
34yIl® 73 3,5377 39456 .

D 56yl© 52 3,1683 73218 A
STyl @ 41 3,0671 92030
02y1l® 48 3,6979 52328

. 34yil® 73 3,4384 50308 .

BilY 56yl® 52 3,2308 59583 RS LA
STyl @ 41 3,1707 59540
02y1l® 48 3,4652 82400
34yIl® 73 3,3923 77062

uP 5-6 yil © 52 3,2431 ,79037 1025 383
STyl @ 41 3,2361 74254
02y1l® 48 3,6292 32385
34yIl® 73 3,4541 28330 .

DSTD D & 32115 26389 30,761  ,000* a>b>c>d
STyl @ 41 2,0878 42863

p<.05 *

Tablo 4 incelendiginde Uyku Problemleri (UP) alt boyutu hari¢ (p=0,383), tum alt boyutlarda ve
toplam travma puaninda (DSTD) spor yapma yilina gore istatistiksel olarak anlamli bir farklilik
saptanmustir (F=30,761; p<.001). Gruplar aras1 farkin kaynagini belirlemek amaciyla yapilan Post-Hoc
analizleri sonucunda Deprem Sonrasi Travma Diizey Belirleme Olgeginin genelinde spor yapma yil
degiskeninin tiim kategorilerinin ortalama travma diizeyleri arasinda, DP alt boyutunda 0-2 y1l ve 3-4
yil tecriibesi olanlarin travma ortalama puanlarinin 5-6 yil ve 7 yil ve iizeri tecriibesi olanlarin travma
ortalama puanlarinindan ayrica 5-6 yil tecriibesi olanlarin travma puan ortalamasinin 7 yil ve tizeri
tecrlibesi olanlaron travma ortalama puanlarindan, HS alt boyutunda 0-2 y1l, 3-4 y1l ve 5-6 y1l tecriibesi
olanlarin travma ortalama puanlarinin 7 yil ve {izeri tecriibesi olanlarin puan ortalamasindan, D alt
boyutunda 0-2 y1l ve 3-4 y1l tecriibesi olanlarin travma ortalama puanlarinin 5-6 yil ve 7 yil ve tizeri
tecrlibesi olanlarin travma ortalama puanlaridan, Bil'Y alt boyutunda ise 0-2 y1l tecriibesi olanlarin puan
ortalamasinin 5-6 yil ve 7 yil ve iizeri tecriibesi olanlarin travma ortalama puanlarindan istatistiksel
olarak anlamli fark oldugu belirlenmistir.
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Tablo 5. Katilimcilarin Afet Egitimi Alma Durumlarina Goére Travma Diizeyi Puanlarinmin

Karsilastiriimasi

(Alt) Boyutlar Grup n X Ss t 0
> 5 0 amizr e 28 005
- 5 60 aaws ras S8 007
° 5 160 asor saso D18 00"
o 5 60 adeis s O 00T
o 5 160 aders sesor 449 000"
ST oy 6 adisy aess A0 000"
p<.05*

Tablo 5 incelendiginde Deprem Sonrasi Travma Diizey Belirleme Olgeginin tiim alt boyutlarinda
ve toplam travma puaninda (DSTD), ge¢miste afet egitimi alanlar ile almayanlar arasinda istatistiksel
olarak anlamli bir farklilik tespit edilmistir (p<.05). Toplam travma puani bazinda, daha once afet
egitimi alan dgrencilerin ortalamasinin (X=3,06), afet egitimi almayan &grencilerin ortalamasindan
(X=3,41) anlaml derecede diisiik oldugu saptanmistir (t=-5,470; p<.001).

Tablo 6. Katilimcilarin Deprem Amindaki Konumlarina Gore Travma Diizeyi Puanlarimn

Karsilastirilmasi

(Alt) Boyutlar Grup n X Ss F p Fark
Evde 78 3,3109 ,63218

DP Yurtta 109 3,3234 ,61266 1,925 ,148 -
Diger 27 3,5741 , 72661
Evde 78 3,1769 ,65424

HS Yurtta 109 3,1853 , 76435 6,803 ,001* d>a,b
Diger 27 3,7333 , 76661
Evde 78 3,3526 ,64395

D Yurtta 109 3,4427 ,64964 432 ,650 -
Diger 27 3,4352 ,82797
Evde 78 3,4327 ,58758

BilY Yurtta 109 3,3303 ,59888 1,782 171 -
Diger 27 3,5463 ,43322
Evde 78 3,2392 , 77485

UP Yurtta 109 3,3667 ,80247 1,626 ,199 --
Diger 27 3,5430 ,69909
Evde 78 3,2994 ,38092

DSTD Yurtta 109 3,3206 ,40036 5,166 ,006* d>a,b
Diger 27 3,5759 ,46251

p<.05 *

Tablo 6 incelendiginde, deprem anindaki konum degiskenine gore yapilan ANOVA sonuglarina
gore, Heyecansal Sinirlilik (HS) alt boyutunda ve toplam travma puaninda (DSTD) istatistiksel olarak
anlamli farklilik oldugu belirlenmistir (p<.05). Post-hoc analiz sonuglarina gore, deprem aninda “diger”
kategorisinde bulunan 6grencilerin travma puanlarinin, evde veya yurtta bulunan 6grencilere gére daha
yuksek oldugu belirlenmistir.
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TARTISMA VE SONUC

Bu arastirmada, 6 Subat 2023 Kahramanmaras merkezli depremlerden etkilenen Spor Bilimleri
Fakiiltesi 6grencilerinin travma diizeyleri c¢esitli degiskenler agisindan incelenmistir. Elde edilen
bulgular, travma dizeylerinin cinsiyet, sinif diizeyi, spor deneyimi ve afet egitimi gibi degiskenlerle
anlamli bigimde iliskili oldugunu gdstermektedir.

Aragtirma bulgularina gore, kadin 6grencilerin travma diizeylerinin erkek 6grencilere kiyasla daha
yiiksek oldugu belirlenmistir. Bu bulgu, travmatik olaylar sonrasinda kadinlarin daha yiiksek psikolojik
etkilenme diizeyine sahip olabildigini ortaya koyan ¢alismalarla paralellik gostermektedir (Norris vd.,
2002; Tanhan ve Kayri, 2013). Bu durum, kadin bireylerin duygusal tepkiselliginin daha yiiksek olmasi
ve stres faktorlerine kars1 daha duyarli olmalar ile agiklanabilir. Bununla birlikte, bu farkliligin sosyo-
kiiltiirel ve gevresel faktorlerden de etkilenebilecegi goz oniinde bulundurulmalidir.

Smif diizeyi degiskenine iliskin bulgular, sinif diizeyi arttikga travma diizeylerinin azaldigini
gostermektedir. Bu durum, iist sinif 6grencilerinin daha gelismis bag etme becerilerine sahip olmalari
ile iliskili olabilir. Literatiirde, bireylerin yas ve deneyim arttikga stresle basa ¢ikma stratejilerinin
giiclendigi belirtilmektedir (Arnett, 2000). Bu yoniiyle bulgularin gelisimsel siireclerle uyumlu oldugu
degerlendirilmektedir.

Spor yapma yilina iliskin bulgular, spor deneyimi arttikca travma diizeylerinin azaldigini ortaya
koymaktadir. Bu sonug, sporun psikolojik saglamlik tiizerindeki olumlu etkilerini vurgulayan
caligmalarla ortiismektedir (Ratey ve Loehr, 2011). Diizenli fiziksel aktivitenin stres diizenleme
siireglerine katki saglamasi ve duygusal dengeyi desteklemesi, bireylerin travmatik yagantilar karsisinda
daha etkili bas etme stratejileri gelistirmesine olanak taniyabilir.

Afet egitimi degiskenine iliskin bulgular, afet egitimi alan 6grencilerin travma diizeylerinin daha
diisiik oldugunu gostermektedir. Bu durum, afetlere yonelik 6nceden bilgi sahibi olmanin bireylerin
biligsel hazirlik diizeylerini artirabilecegini diislindiirmektedir. Meichenbaum (2017) tarafindan
gelistirilen stres asis1 kurami, bireylerin kontrollii stres deneyimleri yoluyla daha sonraki stresli
durumlara kars1 daha direngli hale gelebilecegini ileri siirmektedir. Bu baglamda elde edilen bulgular,
afet egitiminin travma diizeyleri ile iligkili olabilecegini gostermektedir.

Deprem anindaki konum degigkenine iligskin bulgular, “Diger” kategorisinde bulunan 6grencilerin
travma dizeylerinin daha yiiksek oldugunu ortaya koymustur. Bu durum, bireylerin kendilerini daha
giivende hissettikleri ortamlarda bulunmalarmin psikolojik etkilenme diizeyini sinirlayabilecegini
diisiindiirmektedir. Tanidik ve giivenli olarak algilanan mekanlarin travmatik etkileri azaltict rol
oynayabilecegi literatiirde de vurgulanmaktadir (Giddens, 1991).

Genel olarak degerlendirildiginde, arastirma bulgular travma diizeylerinin ¢ok boyutlu bir yapiya
sahip oldugunu ve bireysel farkliliklarla iligkili oldugunu ortaya koymaktadir. Cinsiyet, deneyim, spor
gecmisi ve afet egitimi gibi degiskenlerin birlikte ele alinmasi, afet sonrasi psikososyal siireglerin daha
kapsamli bigimde anlagilmasina katki saglamaktadir.

Bu ¢alisma, spor bilimleri 6grencileri 6zelinde travma diizeylerini incelemesi bakimindan literatiire
katki sunmaktadir. Bununla birlikte, arastirmanin kolayda 6rnekleme yontemi ile yiiriitiilmiis olmasi
bulgularin genellenebilirligini sinirlayabilir. Gelecek arastirmalarda farkli 6rneklem gruplar ile
yapilacak ¢alismalarin alana katki saglayacagi degerlendirilmektedir.
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Bu aragtirmada, 6 Subat 2023 Kahramanmaras merkezli depremlerden etkilenen Spor Bilimleri
Fakiiltesi 6grencilerinin travma diizeyleri c¢esitli degiskenler agisindan incelenmistir. Elde edilen
bulgular, travma dizeylerinin cinsiyet, sinif diizeyi, spor deneyimi ve afet egitimi gibi degiskenlerle
anlamli bigimde iliskili oldugunu gdstermektedir.

Aragtirma sonugclari, kadin 6grencilerin daha yiiksek travma diizeyine sahip oldugunu, sinif diizeyi
ve spor deneyimi arttikca travma diizeylerinin azaldigini ve afet egitimi alan bireylerin daha diisiik
travma diizeyi ile iliskili oldugunu ortaya koymaktadir.

Sonug olarak, bu calisma spor bilimleri 6grencilerinde travma diizeylerini etkileyen faktorlere
iliskin 6nemli bulgular sunmakta olup, afet sonras1 psikososyal destek siireglerinin gelistirilmesine katki
saglayabilecek niteliktedir.

Bu bulgular dogrultusunda:

Universitelerde afet egitimi programlarmin yayginlastiriimast,

Spor temelli psikososyal destek uygulamalarinin gelistirilmesi,

Risk gruplarina yonelik hedefli miidahale programlarinin planlanmasi,
Uygulamali afet egitimlerinin artirtlmast 6nerilmektedir.
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farkl degiskenler agisindan incelenmesi amaglanmustir.

Materyal ve Metod: Arastirma, Tiirkiye Boks Federasyonu’na kayith 157 erkek, 76 kadin olmak Uzere 2024
Tirkiye Sampiyonasinda miicadele eden toplam 233 boksoriin goniillii katilimiyla gergeklestirilmistir.
Calismada nicel arastirma yontemlerinden iliskisel tarama modeli kullanilarak, veri toplamak i¢in Spor Kayg1
Olgegi-2, Warwick-Edinburgh Mental Iyi Olus Olgegi ve Bilissel Esneklik Olgegi kullanilmistir. Normal
dagilim gosteren verilerin analizinde parametrik testlerden; Bagimsiz Orneklem t-Testi ve Tek Yonlii Varyans
Analizi (ANOVA) yapilmis, anlamlilik diizeyi p < 0,05 olarak degerlendirilmistir. Olgekler arasindaki iliskiyi
belirlemek amaciyla Pearson korelasyon analizi yapilmistir. Ayrica mental iyi olusun diger kavramlar
tizerindeki etkisini belirlemeye yonelik regresyon analizi yapilmistir.

Bulgular: Katilimcilarin cinsiyet, yas, 6grenim diizeyleri, milli sporcu olma durumu, uluslararas: basari ve
spor yas1 diizeylerinde anlamli farkliliklar oldugu sonucuna ulasilmigtir. Mental iyi olus diizeyinin sporda
kaygi diizeyi ile negatif, bilissel esneklik diizeyi ile de pozitif iliskiye sahip oldugu saptanmistir.

Sonug: Boksorlerin mental iyi olus diizeylerinin artmas ile kaygi diizeylerinin diisecegi, bilissel esneklik
diizeyleri artmast ile mental iyi olus diizeylerinin de artacagi tespit edilmistir.

Anahtar Kelimeler: Biligsel Esneklik, Boks, Mental fyi Olus, Sporda Kayg1.

ABSTRACT

Aim: The aim of this study was to examine the relationship between sport anxiety, cognitive flexibility, and
mental well-being levels of boxers in terms of different variables.

Material and Method: The study was conducted with the voluntary participation of a total of 233 boxers,
including 157 males and 76 females, who competed in the 2024 Turkish Championship and were registered
with the Turkish Boxing Federation. A correlational survey model, one of the quantitative research methods,
was used. Data were collected using the Sport Anxiety Scale-2, the Warwick-Edinburgh Mental Well-Being
Scale, and the Cognitive Flexibility Scale. Parametric tests were applied to normally distributed data, including
Independent Samples t-test and One-Way Analysis of Variance (ANOVA), with the significance level set at p
< .05. Pearson correlation analysis was conducted to determine the relationships between the scales. Pearson
correlation analysis was conducted to determine the relationships between the scales. In addition, regression
analysis was performed to determine the effect of mental well-being on the other variables.

Results: The results showed that there were significant differences according to participants’ gender, age,
education level, national athlete status, international achievement, and years of sports experience. It was
determined that mental well-being was negatively associated with sport anxiety and positively associated with
cognitive flexibility.

Conclusion: It was determined that as boxers’ mental well-being levels increase, their sport anxiety levels
decrease, and as cognitive flexibility levels increase, mental well-being levels also increase.

Keywords: Boxing, Cognitive Flexibility, Mental Well-Being, Sport Anxiety
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GIRIS

Boks, insanlik tarihi boyunca fiziksel giiclin ve dayanikliligin en iist seviyede kullanildigi spor
dallarindan biri olmustur. Ancak, boksun sadece fiziksel ve fizyolojik degil, ayni zamanda zihinsel
dayaniklilik ve psikolojik saglamlik gerektirdigi bilinmektedir (Batmaz & Kilingoglu, 2017). Doviis
sporlartyla ugrasan sporcularin, yalnizca bedensel yetkinliklerini degil, ayn1 zamanda psikolojik
dayanikliliklarini da gelistirmeleri gerekmektedir. Bu baglamda, kaygi, biligsel esneklik ve mental iyi
olus gibi psikolojik faktorler, boksorlerin performanslarini dogrudan etkileyen unsurlar arasinda yer
almaktadir.

Spor psikolojisi alaninda yapilan ¢alismalar, kayginin sporcularin performansi iizerindeki olumsuz
etkilerini gostermektedir. Kaygi, yiiksek seviyeye ulastiginda bireyin dikkatini dagitabilir, karar verme
stireclerini zorlastirabilir ve fiziksel performansi diisiirebilir (Speilberg, 1989). Sporcularin kaygi
durumu ve seviyesi siirekli kaygi ve durumluk kaygisi olarak kategorize edilmektedir. Sporda
istenmeyen bir durum olarak ifade edilen, yiiksek diizeyde siirekli kaygi, sporcularda; siirekli endise,
sinirlilik ve gerginlik durumlarina yol acarak, performans diizeyleri negatif yonde etkileyebilir (Hussain
vd., 2021). Nitekim arastirmalar, stirekli kaygmin, sporcularin rekabetgi durumlart nasil
yorumladiklarint  ve bunlara nasil tepki verdiklerini inceleyerek, genel performanslarini
etkileyebilecegini ortaya koymustur (Hagerty & Felizzi, 2023). Ote yandan, durumluk kaygi ise, spesifik
durumlara veya olaylara tepki olarak gerceklesebilen; endise, gerginlik ve sinirlilik duygulariyla
karakterize edilen gecici bir duygusal durumdur (Ren vd., 2022).

Kaygimin sporda performans iizerindeki etkileri bircok farkli degiskene baglidir. Kaygi seviyesi
diisiik olan sporcular genellikle daha kontrollii ve odaklanmis bir performans sergileyebilirken, yliksek
kaygi seviyesine sahip bireyler genellikle karar verme siirecinde gecikmeler yasayabilir ve fiziksel
becerilerini tam kapasiteyle kullanmakta zorlanabilirler. Kaygmin optimum seviyede tutulmasi,
sporcularin basarili bir sekilde miisabakalara hazirlanmasini saglamak ag¢isindan kritik bir faktordiir
(Ford vd., 2017).

Biligsel esneklik, bireyin degisen c¢evresel kosullara uyum saglama kapasitesi olarak
tanimlanmaktadir. Spiro ve Jeng (2012) biligsel esnekligi, bilginin farkli bakis acilarindan
degerlendirilmesi ve gerektiginde yeniden yapilandirilmasi olarak tanimlamigtir. Spor ortaminda
giderek zorlasan kosullar altinda, stirekli degisen durumlara uyum saglayabilme, anlik ve dogru kararlar
alabilme ve oyun stratejilerini dinamik bi¢imde gelistirebilme kritik bir gerekliliktir. Bu baglamda,
miisabaka sirasinda sporcularin biligsel esneklik diizeyleri, kriz yonetimi becerileri ve yenilik¢i ¢oziim
yollar iiretebilme kapasitelerinin degerlendirilmesi biiyiilk 6nem tasimaktadir. Sporcularin biligsel
esnekliklerinin arttirilmasiyla ile stres ve baski altindaki siireglerde daha etkili kararlar alabilecekleri,
oyunun gidisatina gore hizhi bir sekilde adapte olabilecekleri, takim i¢in dinamikleri daha iyi
anlamlandirabilecekleri ve en iyi performanslarmi sergilemelerine katkida bulunabilecegi ifade
edilmektedir (Akyol & Tagkiran, 2023; Yarayan vd., 2023).

Boks gibi yiiksek riskli ve rekabetin yogun oldugu spor dallarinda, biligsel esnekligi yliksek olan
sporcularm stratejik kararlar1 daha etkili aldig1 ve beklenmedik durumlara daha hizli adapte oldugu
bilinmektedir. Ozellikle miisabaka sirasinda gelisen anlik degisimlere uyum saglamak, rakip taktiklerine
kars1 esnek stratejiler gelistirmek ve baski altinda dogru karar verebilmek, biligsel esnekligin énemini
ortaya koymaktadir. Ayrica, sporcularda bilissel esnekligin gelisimi, uzun vadede performanslarin
siirdiiriilebilir hale getirmelerine yardimci olabilir. Ozellikle farkli miisabaka ortamlarinda yarigan
boksorlerin hem psikolojik hem de fiziksel degiskenlere uyum saglama yetenekleri gelismis olmalidir.
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Antrenmanlarda yapilan degiskenlik iceren senaryolar, biligsel esneklik diizeyini artirmada etkili
olabilmektedir.

Biligsel esneklik, sporcularin stresle basa ¢ikmalarmma ve zorlayici durumlarda daha sakin
kalmalarina yardime1 olur ve bu durum {ist diizey miisabakalarda basarili olmak isteyen boksoérler i¢in
kritik bir faktordiir. Ozellikle baski altinda dogru karar verebilmek, yiiksek bilissel esneklikle
mimkiindiir. Bu nedenle sporcularin sadece fiziksel degil, zihinsel antrenmanlara da yer vermeleri
onemlidir. Ornegin, mag simiilasyonlar1 ve stres yonetimi teknikleri hem karar verme hizim artirabilir
hem de kaygiy1 kontrol altinda tutarak performansi olumlu etkileyebilir.

Mental iyi olus, bireyin psikolojik sagligin1 ve genel yasam tatminini iceren genis bir kavramdir.
Diinya Saglik Orgiiti'ne (DSO) gore, mental iyi olus; kendini gerceklestirme, pozitif duygular
deneyimleme ve stresle basa ¢ikma becerilerini icermektedir (Tennant vd., 2007). Sporcularda mental
iyl olusun yiiksek olmasi hem fiziksel hem de psikolojik olarak daha dengeli bir performans
sergilemelerini saglayabilir. Demirtas ve Baydemir'e (2019) gore mental iyi olus, sporcularin zorluklarla
basa cikabilme ve kendilerini daha giiclii hissetme yetenekleriyle dogrudan iliskilidir. Yapilan
arastirmalarda, mental iyi olusun yiiksek oldugu sporcularin kayg diizeylerinin daha diisiik oldugu ve
bu bireylerin bilissel esneklik seviyelerinin yiiksek oldugu belirlenmistir (Vainganker vd., 2012).

Mental iyi olus diizeyi yiiksek sporcular, psikolojik stres faktorleriyle daha saglikli bas edebilir ve
spor ortaminda daha iyi bir performans sergileyebilirler. Ozellikle, antrenman ve miisabaka siirecinde
karsilagilan stresli durumlar karsisinda psikolojik dayanmikliligin  artirilmasi,  sporcularin
performanslarmin siirekliligi agisindan biiyiik 6nem tagimaktadir. Antrendrlerin ve spor psikologlarinin,
sporcularin mental iyi olus seviyelerini artirmaya yonelik psikolojik destek programlar1 gelistirmesi,
boksorlerin misabaka siirecinde daha etkili bir performans sergilemesine katkida bulunabilir.

Bu ¢alismada, boksdrlerin sporda kaygi, biligsel esneklik ve mental iyi olus diizeyleri arasindaki
iliskiler incelenerek, psikolojik degiskenlerin sportif performans tizerindeki etkilerini ortaya koymak
amaglanmistir. Bu amag dogrultusunda;

H1: Boksoérlerin sporda kaygi diizeyleri arttikga mental iyi olus diizeyleri azalir.
H2: Boksorlerin biligsel esneklik diizeyleri arttikga mental iyi olus diizeyleri artar.
H3: Boksorlerin sporda kaygi diizeyleri arttik¢a bilissel esneklik diizeyleri azalir.

H4a: Cinsiyet, yas, egitim diizeyi, sporculuk y1l1 ve milli sporcu olma durumu degiskenlerine gore
boksorlerin sporda kaygi diizeylerinde anlamli farkliliklar vardir.

H4b: Ayn1 degiskenlere gore boksorlerin bilissel esneklik diizeylerinde anlamli farkliliklar vardir.

H4c: Ayni degiskenlere gore boksdrlerin mental iyi olus diizeylerinde anlamli farkliliklar vardir.

MATERYAL VE METOD

Arastirma Yontemi

Bu calismada nicel arastirma yaklasimlarindan iliskisel tarama modeli kullamilmistir. Iliskisel
tarama modeli, gercek bir neden-sonug iliskisi sunmasa da bir degiskenin durumu biliniyorsa diger
degiskeni yordamaktadir. Tarama modeline uygun bir ¢alismanin yiiriitilmesi amaciyla arastirma
toplulugunu temsil eden bir 6rneklem grubu se¢ilmistir. Veriler, bir veri toplama araci kullanilarak
sistematik olarak toplanmis ve toplanan veriler iizerinde istatistiksel analizler yapilmistir (Karasar,
2015). Arastirmanin evrenini Tirkiye'nin farkli bolge ve illerinde aktif olarak biiyiikler ve gengler
kategorisinde miicadele eden sporcular, 6rneklemini ise 2024 yilinda gengler ve biiyiikler erkek ve kadin
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Tiirkiye Sampiyonasina katilan Tiirkiye Boks Federasyonu'na kayitl lisansli sporcular olusturmaktadir.
Aragtirmada veri toplama araci olarak Tiirkgeye uyarlanmis Spor Kaygi Olgegi-2, Bilissel Esneklik
Olgegi ve Warwick-Edinburgh Mental Iyi Olus Olgegi ile sporcularin demografik &zelliklerini
belirlemek amaciyla kisisel bilgi formu kullamlmistir. Bu ¢alisma, Atatiirk Universitesi Spor Bilimleri
Fakiiltesi Etik Kurulu’nun E-704000699-050.02.04-2300191246 sayili ve 23/6 tarihli karariyla etik

onay almistir
Evren ve Orneklem

Sunulan aragtirmanin evrenini iilkemizdeki boksorler, 6rneklemini ise Tiirkiye’nin cesitli
bolgelerinde yasayan 2024 yilinda Tiirkiye Sampiyonasina katilan 17 yas ve tizeri 157 erkek, 76 kadin
olmak {izere toplam 233 sporcu olusturmaktadir. Katilimcilardan 137 sporcu biiyiikler kategorisinde, 96
sporcu ise gencler kategorisinde miicadele eden sporculardir.

Veri Toplama Teknikleri/Araclari

Bu aragtirmada verilerin toplanmasi i¢in anket yontemi kullanilmistir. Kullanilan anketin birinci
boliimiinde demografik bilgilerden olusan 8 soru, ikinci béliimiinde ise Spor Kaygi Olgegi-2, Bilissel
Esneklik Olgegi ve Warwick-Edinburgh Mental lyi Olus Olgegi yer almaktadir.

Kisisel Bilgi Formu: Katilimcilarin demografik bilgilerini elde etmek amaci ile arastirmacilar
tarafindan hazirlanmistir. Kisisel Bilgi Formunda, calismaya katilacak olan Boksoérlerin yas/kategori,
cinsiyet, spor yasi, egitim diizeyi, siklet, milli sporcu olup/olmama, uluslararasi dereceye sahip
olup/olmama durumu ve haftalik spor yapma siireleri sorulmustur.

Spor Kaygi Olgegi-2: Smith vd. (2006) tarafindan olusturulan, Karadag ve Asc1 (2015) tarafindan
Turk kiltartine uyarlanan toplam 15 soru ve 4 derecelendirme, somatik kaygi (2-6-10-12-14. maddeler),
endise (3-5-8-9-11. maddeler) ve konsantrasyon bozuklugu (1-4-7-13-15. maddeler) 3 alt boyuttan
olusan Spor Kaygi Olgegi-2 katilimcilara uygulanmugtir. Uygulanan gegerlilik ve giivenirlilik
caligmasinda, Glgegin gegerli ve giivenilir oldugu sonucuna varmiglardir. Elde ettikleri sonuglarda
somatik kaygi alt boyutunda i¢ tutarlilik (Cronbach*s alpha coefficient) 0.65, endise 0.78, konsantrasyon
alt boyutunda 0.67 degerlerini bulmuslardir. Olgek alt boyutlar bakimindan incelendigi gibi toplam puan
iizerinden de degerlendirilebilmektedir. Bu ¢alismada sporda kaygi 6lcegi toplam puan iizerinden
degerlendirilmistir.

Bilissel Esneklik Olcegi: Bilissel esneklik dlcegi Martin ve Rubin (1995) tarafindan gelistirilmis
olup Tirk Kiiltiiriine uyarlamas1 Altunkol (2011) tarafindan yapilmustir. Olgek 12 maddeli olup 6’11 (1:
Kesinlikle katilmiyorum’dan: Kesinlikle katiliyorum’a yonelen) Likert tipi bir lgme aracidir. Olgekten
almabilecek en diisiik puan 12; en yiiksek puan 72°dir. Olgegin orijinal metninde 40 Martin ve Rubin
biligsel esnekligi ii¢ bileseni ile eslestirmis ancak alt faktdr olarak hesaplanmamistir. Bu durum o6lgek
maddelerinin baslik olarak bir araya toplanmamasindan kaynaklanmaktadir. Bu nedenle alt boyut
bulunmamakta toplam puan olarak biligsel esneklik diizeyi hesaplanmaktadir. Tez kapsaminda
uyarlamasi yapilan dlgegin i¢ tutarlilik cronbach alfa katsayisinin 0,81; test- tekrar test korelasyon
katsayisinin 0,73’tiir. Olgekten alian yiiksek puan bilissel esnekligin yiiksek oldugunu gostermektedir.

Warwick-Edinburgh Mental Iyi Olus Olgegi: Tennant vd. (2007) tarafindan gerceklestirilen ve
orijinal ad1 “Warwick-Edinburgh Mental Well-being Scale” (WEMWBS) olan ve Keldal (2015)
tarafindan Tiirk kiiltiiriine uyarlanmis, “Mental Iyi Olus Olgegi” kullanilmistir. Olgek 14 olumlu
maddeden olusmaktadir ve 5°li Likert tipinde bir cevaplama anahtarina sahiptir. Olgekten en diisiik 14
puan, en yiiksek ise 70 puan alnabilmektedir. Olcekten alinan yiiksek puanlar yiiksek mental
(psikolojik) iyi olusa isaret etmektedir. Olgegin giivenirligini 6lgmek icin ise Cronbach Alfa i¢ tutarlilik
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katsayisina ve bilesik giivenirlige bakilmistir. Olgegin orijinal formu ile dlgegin Tiirkiye, Srneklemlerine
uyarlanmasiyla karsilastirildiginda gecerlik ve giivenirlik katsayisi (Cronbach Alfa= 0.92) olarak
belirtilmistir.

Verilerin Analizi
Verileri analiz etme prosediirii asamalar halinde gergeklestirildi. ilk adim, katilimci verilerinin
parametrik test i¢in uygun olup olmadigini belirlemekti. Bu durumda verilerin normallik ve homojenlik

varsayimlarini karsilayip karsilamadigini tespit etmek igin ¢esitli analizler yapildi. Veri setine ait
betimsel istatistikler Tablo 1 de sunulmustur.

Tablo 1. Betimsel Istatistikler, Normallik ve Guvenrlik Analizleri

Olcek n X Ss Carpiklik Basiklik a
Sporda Kaygi 233 1.85 .034 .854 .653 .907
Biligsel Esneklik 233 4.07 .027 -.346 1.22 .700
Mental Iyi Olus 233 3.81 .044 -.463 .253 918

Veri setinin normal dagilim varsayimini karsilayip karsilamadigini tespit etmek amaciyla
basiklik ve carpiklik degerleri arastirilmistir. George ve Mallery’e (2010) gore basiklik ve carpiklik
degerlerinin -2 ile +2 araliginda olmasi veri setinin normal dagilima sahip oldugunu géstmektedir. Bu
calismada garpiklik ve basiklik degerlerinin -0.463 ile +1.22 arasinda oldugu belirlenmistir. Bu sonuglar
dogrultusunda verilerin normal dagilim gosterdigi kabul edilmistir.

Katilime1 puanlarinin anlamliliginin belirlenmesi amaciyla Bagimsiz Orneklemler t Testi, Tek
Faktorlii Varyans Analizi (ANOVA) ve Pearson Korelasyon testi kullanilmistir. Analizlerin
olusturulmasinda SPSS 25.0 paket programi kullanilmistir. Analizler SPSS 25.0 paket programi ile
yapilmustir.

BULGULAR

Bu boliimde sporcularin sporda kaygi, mental iyi olus ve bilissel esneklik puan ortalamalarinin
cinsiyet, yas, egitim diizeyi, milli sporcu olup/olmama, uluslararasi basari, spor yast ve siklet
degiskenleri agisindan anlaml bir diizeyde farklilasip farklilasmadigi incelenmistir.

Tablo 2. Sporda Kaygi, Mental Lyi Olus ve Bilissel Esneklik Puan Ortalamalar: ile Cinsiyete Iliskin

Bulgular
Olcek Cinsiyet n b sd t p
Kadin 76 1,98 -

Sporda Kaygi Erkek 157 1,79 2,697 ,008

a . Kadin 76 3,58 "
Mental Iyi Olus Erkek 157 3.93 231 -3,752 ,000

. . Kadin 76 4,03

Bilissel Esneklik Erkek 157 4.09 -1,034 ,302
*p<.05

Tablo 2 incelendiginde, katilimcilarin sporda kaygi ve mental iyi olus diizeylerinde cinsiyetler
arasinda anlaml farklilasma oldugu goriilmektedir (p < .05). Kadinlarin sporda kaygi puan ortalamasi
(X =1,98), erkeklerin ortalamasindan (X = 1,79) daha yiiksektir. Mental iyi olus acisindan ise kadinlarin
ortalamas1 (X = 3,58), erkeklerin ortalamasindan (X = 3,93) daha diisiiktiir.

Ancak biligsel esneklik diizeyinde cinsiyetler arasinda istatistiksel olarak anlamli bir farklilik
bulunmamustir (p =.302). Kadinlarin ortalamasi (X = 4,03) ile erkeklerin ortalamasi (X = 4,09) birbirine
yakin diizeydedir.
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Tablo 3. Sporda Kaygi, Mental Iyi Olus ve Bilissel Esneklik Puan Ortalamalart ile Yasa Iliskin Bulgular

Olcek Yas n £ sd t p
Sporda Kayg: i;vlf Uzeri 19367 i:gg 1298 195
Mental lyi Olus i;_js izeri 19367 g:gg 231 -3,742 ,000*
Bilissel Esneklik i;_js izeri 19367 3:2]2' -2,020 ,045*
*p<.05

Tablo 3 incelendiginde katilimcilarin mental iyi olus ve biligsel esneklik puanlarinda gruplar
arasi anlamli farklilik oldugu (p<.05) buna karsin sporda kaygi ortalamalarinda 19 yas ve iizeri
sporcularin puan ortalamalarinin 17-18 yasindaki sporculardan daha diisiikk olmasina ragmen gruplar
arast anlamh farklilik olmadigi gozlenmistir (p>.05). Farkin bulundugu mental iyi olus ve biligsel
esneklik diizeyinde farkin kaynagini belirlemek i¢in katilimcilarin ortalamalari incelendiginde sirasiyla
17-18 yas sporcularinin puan ortalamalarnin (X= 3.62, X= 4.01), 19 yas ve iizeri sporcularin puan
ortalamalarindan (X= 3.95, X= 4.12) diisiik oldugu ve 19 yas ve iizeri sporcular lehine anlaml farklilik

olusturdugu goézlenmistir.

Tablo 4. Sporda Kaygi, Mental Iyi Olus ve Bilissel Esneklik Puan Ortalamalart ile Kategori Diizeylerine

[iskin Bulgular
Olcek Kategori n b sd t p
Gengcler 96 1,90
Sporda Kaygi Biyiikler 137 181 1,298 ,195
L Gengler 96 3,62 231 «

Mental lyi Olus Biyiikler 137 3.95 3,742 ,000
. . Gengcler 96 4,01 -

Bilissel Esneklik Biyiikler 137 412 2,020 ,045

*p<.05

Tablo 4 incelendiginde katilimcilarin mental iyi olus ve bilissel esneklik puanlarinda puan
ortalamalarinda kategoriler aras1 anlamli farklilik gézlenmistir (p<.05). Sporda kaygi puan ortalamalari

biiyiikler kategorisindeki sporcular lehine olsa da anlaml farkin olusmadig tespit edilmistir (p >.05).
Mental iyi olus ve biligsel esneklik diizeyinde farkin kaynagini belirlemek i¢in katilimeilarin

ortalamalar1 incelendiginde gengler kategorisindeki sporcularinin puan ortalamalarinin (X= 3.62, X=
4.01), biiyiikler kategorisindeki sporcularin puan ortalamalarindan (X= 3.95, X= 4.12) diisiik oldugu ve
blyukler kategorisindeki sporcular lehine anlamli farklilik olusturdugu gézlenmistir.

Tablo 5. Sporda Kaygi, Mental Lyi Olus ve Biligsel Esneklik Puan Ortalamalar: ile Egitim Diizeyine

[liskin Bulgular

Olgek Egitim Diizeyi n x Ss f p Fark
Lise 1107 1,90 ,550 *

Sporda Kayg Lisans 988 1,87 511 4,545 '822* g‘:g
Lisansust(i 25¢ 1,56 ,341 '
Lise 1104 3,69 ,696 -

sl fi @l Lisans 988 381 659 10,466 88(1)* gjg
Lisansust(i 25¢ 4,36 ,449 ' '
Lise 1107 4,02 428

Biligsel Esneklik Lisans 08B 413 ,407 1,747
Lisansust(i 25¢ 4,07 ,464

*p<.05

Tablo 5 incelendiginde, sporda kaygi ve mental iyi olus puan ortalamalarinda gruplar arasinda
anlamli farklar tespit edilmistir (p<.05). Tukey testi sonuglarina gore, sporda kaygi diizeyi agisindan
lisansiistii egitim diizeyine sahip sporcularin ortalamasi (X = 1.56), lise (X = 1.90) ve lisans (X = 1.87)
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diizeyindeki sporculardan anlamli diizeyde diisiiktiir. Mental iyi olus diizeyinde ise lisansiistii
sporcularim ortalamasi (X = 4.36), lise (X = 3.69) ve lisans (X = 3.81) diizeyindekilere kiyasla anlamli
olarak daha yiiksektir. Ote yandan, bilissel esneklik puan ortalamalar1 agisindan gruplar arasinda anlamli
bir fark saptanmamustir.

Tablo 6. Sporda Kaygi, Mental Iyi Olus ve Bilissel Esneklik Puan Ortalamalart ile Milli Sporcu
Durumuna lliskin Bulgular

Olcek Milli Sporcu Durumu n X sd t p
Stomin e IE{jgt“ 19385 1:%‘ 3079 ,002*
Mental iyi Olus o0 19385 2:;2 2l 2500 013
Bilissel Bsneklik Sey 19385 jﬁg 1,730 085
*p<.05

Tablo 6 incelendiginde katilimcilarin sporda kaygi ve mental iyi olus puanlarinda gruplar arasi
anlamli farklilik oldugu (p<.05) buna karsin biligsel esneklik ortalamalarinda milli sporcularin puan
ortalamalarimin milli olmayan sporculardan daha yiiksek oldugu belirlenmesine ragmen gruplar arasi
anlamli farklilik olmadig1 gozlenmistir (p>.05). Farkin bulundugu sporda kaygi ve mental iyi olus
diizeyinde farkin kaynagim belirlemek i¢in katilimcilarin ortalamalari incelendiginde sirasiyla milli
sporcularmin puan ortalamalarmin (X= 1.73, X= 3.94), milli olmayan sporcularin puan ortalamalarindan
(X=1.94, X=3.72) ayristign ve milli sporcular lehine anlamli farklilik olusturdugu gdzlenmistir.

Tablo 7. Sporda Kaygi, Mental Iyi Olus ve Biligsel Esneklik Puan Ortalamalar ile Uluslararas: Basar
Diizeylerine Iliskin Bulgular

Olcek Uluslararasi Basar1  n % sd t p
Sporda Kayg! gjgt” 16676 12; 3,116 ,002*
Mental fyi Olus gjgt” 16676 2(7)(13 e -3,612 ,000*
Bilissel Esneklik gjgt” 16676 j:(z)i -3,089 ,002*
*p<.05

Tablo 7 incelendiginde katilimcilarin sporda kaygi, mental iyi olus ve biligsel esneklik puan
ortalamalar1 ile uluslararasi basar1 diizeylerinde gruplar arasi anlamli farklilik gozlenmistir (p<.05).
Farkin kaynagini belirlemek igin katilimcilarin ortalamalar1 incelendiginde sirasiyla uluslararasi
basariya sahip sporcularin ortalamalarinm (X=1.68, X=4,06 X=4.21), uluslararas1 basaritya sahip
olmayan sporcularin ortalamalarindan (X=1.92, X=3,71 X=4.02), ayrist1g1 ve uluslararasi basariya sahip
sporcular lehine anlamli farklilik olusturdugu gézlenmistir.

Tablo 8. Sporda Kaygi, Mental Iyi Olus ve Bilissel Esneklik Puan Ortalamalari ile Spor Yasina Iliskin

Bulgular
Olgek Spor Yagi N X SS F p Fark
1-3 yil? 75 2,00 512
4-7 y11B 60 1,87 ,559 .
Sporda Kaygi 8-11 yilC 36 185 564 3.906 .010 A>D
12 y1l ve Ustii® 62 1,68 434
1-3 yil? 75 3,68 ,700
o . 4-7 y11B 60 3,64 ,564 *
Mental Iyi Olus 8-11 yilC 36 3.87 619 6.686 .001 D>A, B
12 y1l ve Ustii® 62 411 720
1-3 yil? 75 4,03 ,376
- . 4-7 y11B 60 4,04 ,379
Bilissel Esneklik 8-11 yil° 36 4.08 458 .268 - -
12 y1l ve Ustii® 62 4,16 ,493
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*p<.05

Tablo 8’e gore, sporda kaygi ve mental iyi olug puanlarinda gruplar arasinda anlamli farklar
gozlenmistir (p<.05). Tukey testi sonucunda, sporda kaygi diizeyinde 1-3 yil spor gecmisine sahip
bireylerin ortalamasinin (X = 2.00), 12 yil ve lizeri spor gegmisine sahip bireylerden (X = 1.68) anlamli
diizeyde yiiksek oldugu belirlenmistir. Mental iyi olus agisindan ise, 12 yil ve iizeri sporcularin
ortalamasi (X = 4.11), 1-3 y1l (X = 3.68) ve 4-7 yil (X = 3.64), aralifindaki gruplardan anlaml sekilde
yuksektir. Biligsel esneklik puanlarinda anlamli fark saptanmamakla birlikte, spor yas1 arttik¢a puanlarin
yiikseldigi gozlemlenmistir.

Tablo 9. Sporda Kaygi, Mental lyi Olus ve Bilissel Esneklik Puan Ortalamalari ile Sporcularin
Sikletlerine iligkin Bulgular

Olcek Siklet n x Ss f P
Hafif Siklet 1154 1,88 ,509
Sporda Kaygi Orta Siklet 778 1,82 516 522 .594
Agir Siklet 41¢ 1,80 ,582
Hafif Siklet 1154 3,72 ,700
Mental iyi Olus Orta Siklet 778 3,87 ,658 2,156 .118
Agir Siklet 41¢ 3,95 ,685
. . Hafif Siklet 1154 4,06 ,394
el B 3 Orta Siklet 778 4,08 488 121 886
Agir Siklet 41¢ 4,10 ,385

Tablo 9 incelendiginde, sporcularin siklet gruplarina gore sporda kaygi, mental iyi olus ve
biligsel esneklik puan ortalamalar1 arasinda anlamli bir fark bulunmamistir (p>.05). Ancak, agir siklet
sporcularin sporda kaygi puan ortalamasi en diisiik, mental iyi olus ve biligsel esneklik ortalamalari ise
en yiksek duzeydedir.

Tablo 10. Degiskenler Arasi Korelasyon Analizi

Olgek Mental iyi Olus L B A

Sporda Kaygi -.362* .040

Mental Iyi Olus - 371*

Bilissel Esneklik 371* -
*p<.05

Aragtirmada kullanilan veri toplama araglar1 arasindaki iligkiler korelasyon analizi ile
incelenmistir. Sporda kaygi ile mental iyi olus arasinda negatif yonlii ve orta diizeyde anlamli bir iligki
bulunmustur (r = —.362, p < .05). Mental iyi olus ile bilissel esneklik arasinda ise pozitif yonlii ve orta
diizeyde anlamli bir iligki tespit edilmistir (r = .371, p<.05).

Buna karsin, sporda kaygi ile biligsel esneklik arasinda ¢ok diisiik diizeyde ve istatistiksel olarak
anlaml1 olmayan bir iliski oldugu belirlenmistir (r = .040, p>.05).

Tablo 11. Mental lyi Olus Degiskeninin Sporda Kaygi Tarafindan Yordanmasina Iliskin Basit
Regresyon Analiz Sonuglar

Model B Standart Hata Beta t p
Sabit 4,75 ,16 29,73 ,00%*
Sporda Kaygi1 -,50 ,08 -,37 -6,02 ,00%*
R=,37 R?>=,13 F=36,31 Durbin-Watson=2.01 p=,00

*p<.05

Tablo 11’de Mental iyi olusun yordanmasina iligkin basit regresyon analiz sonuglari
incelendiginde, sporda kaygi degiskeni tarafindan anlamli diizeyde yordandig tespit edilmistir. Sporda
kaygi toplam varyansin %13 linii agiklamaktadir (R=,37, R2=,13, p<.05). Sporda kayginin standardize
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edilmis regresyon katsayisimin negatif yonlii ve istatistiksel olarak anlamli oldugu belirlenmistir (f =
—.37, p<.05).

Tablo 12. Mental Iyi Olus Degiskeninin Bilissel Esneklik Tarafindan Yordanmasina Iliskin Basit
Regresyon Analiz Sonuglart

Model B Standart Hata Beta t p
Sabit 1,05 ,44 2,38 ,01%*
Biligsel Esneklik ,67 ,10 ,38 6,26 ,00*
R=,38 R?=,14 F=39,26 Durbin-Watson=1,91 p=,00

*p<.05

Tablo 12’de Mental iyi olusun yordanmasina iliskin basit regresyon analiz sonuglari
incelendiginde, biligsel esneklik tarafindan anlamli diizeyde yordandigi tespit edilmistir. Bilissel
esneklik toplam varyansin %14 linii agiklamaktadir (R=,38, R2=,14, p<.05). Ayrica biligsel esnekligin
standardize edilmis regresyon katsayisi (B) ,38 olarak tespit edilmistir.

TARTISMA VE SONUC

Bu calisma, Tiirkiye’de aktif olarak boks yapan amator kadin ve erkek sporcularin sporda kaygi,
mental iyi olus ve biligsel esneklik diizeylerini gesitli demografik degiskenler agisindan inceleyerek
sportif bagarida psikolojik bilesenlerin 6nemini ortaya koymaktadir. Giincel spor bilimi literatiiri,
sportif performansin yalmzca fiziksel ve fizyolojik oOzelliklerle degil, ayni1 zamanda psikolojik
becerilerle de yakindan iliskili oldugunu gostermektedir. Ozellikle miisabaka 6ncesi ve miisabaka
sirasinda yasanan psikolojik siire¢lerin performansi dogrudan etkiledigi bilinmektedir. Bu dogrultuda
elde edilen bulgular, sporcu performansinin degerlendirilmesi ve bireysellestirilmis psikolojik destek
uygulamalarinin planlanmasi agisindan 6nemli katkilar sunmaktadir.

Kaygmin fizyolojik tepkiler, davranissal etkiler ve kisilikle iliskili degisimler yoluyla sportif
performansi olumsuz etkiledigi; kontrolsiiz ve siirekli yiiksek diizeyde seyreden kayginin performans
tizerinde baski1 olusturdugu bildirilmektedir (Khan vd., 2017; Patel vd., 2010; Weinberg & Gould, 2023).
Arastirmanin temel bulgularindan biri, kadin boksorlerin sporda kaygi diizeylerinin erkek boksorlere
kiyasla anlamli derecede daha yiiksek olmasidir. Bu bulgu, kadin sporcularin daha yiiksek kaygi
diizeylerine sahip oldugunu bildiren dnceki ¢caligmalarla paralellik gostermektedir (Nicholls vd., 2010;
Unver vd., 2020; Walton vd., 2021; Kahya & Kiigiikibis, 2022; Mascaro vd., 2023; Sanfilippo vd., 2024;
Ustiindag vd., 2025). S6z konusu farklilik, toplumsal cinsiyet rolleri ve kadin sporculara ydnelik
algilarin spor psikolojisi tizerindeki etkileriyle iliskili olabilir. Bu dogrultuda, kadin sporcularin
miisabaka Oncesi psikolojik hazirlik siireglerinin daha yapilandirilmis ve destekleyici programlarla
giiclendirilmesi gerektigi diisiiniilmektedir.

Bununla birlikte, literatiirde cinsiyetin sporda kaygi iizerinde anlaml bir etkisi olmadigini bildiren
caligsmalar da bulunmaktadir (Modrofio & Guillén, 2011; Azimkhani, 2014; Eren & Atli, 2024). Bu
durum, cinsiyete bagl kaygi farkliliklarinin sosyal destek, antrenman siiresi ve antrendr—sporcu iliskisi
gibi ara degiskenlerle birlikte degerlendirilmesi gerektigini diisiindiirmektedir. Yas ve kategori
degiskenlerine gore sporda kaygi diizeylerinde istatistiksel olarak anlamli bir fark bulunmamakla
birlikte, tanimlayici istatistikler yas ilerledikce ve biiyiikler kategorisinde kaygi puanlarinin azaldigini
gostermektedir. Bu bulgu, yas ve deneyim arttikga kaygi diizeyinin azalabilecegini ortaya koyan
caligmalarla uyumludur (Tiirk¢apar, 2012; Rice vd., 2019; Remiszewska vd., 2020; Guntoro & Putra,
2022; Bedir vd., 2023). Geng¢ sporcularin sinirli deneyime sahip olmalari, miisabakalara ve basari
beklentilerine karst duyarliliklarini artirarak kaygi diizeylerine yansiyabilmektedir (Toy & Korkmaz,
2023; Chen vd., 2024). Spor yas1 arttikca kaygi diizeylerinin azalmasi ve buna paralel olarak biligsel
esneklik ile mental iyi olus puanlarmin yiikselmesi, deneyimli sporcularin stresle basa ¢ikma
becerilerinin daha gelismis olabilecegini gostermektedir. Bu baglamda, 6zellikle alt yas gruplarina

114



:g AHATILA 1 REZEARCE §£ Anatolia Sport Research 7(1), 2026, 106-121 The Relationship Between Sport Anxiety, Cogniive Flexibility, and Mental Well-Being in Boxers

4y

yonelik stres yonetimi egitimlerinin antrenman programlarina entegre edilmesi Onerilmektedir
(Olmedilla vd., 2019).

Egitim diizeyi agisindan degerlendirildiginde, lise ve lisans diizeyindeki sporcularm kaygi
diizeylerinin lisansiistii diizeydeki sporculara kiyasla daha yiiksek oldugu belirlenmistir. Bu durum,
egitim seviyesi arttikca bireylerin kendini tanima, stresle bag etme ve problem ¢ézme becerilerinin
gelistigini ve bunun kaygi diizeylerini azaltic1 bir etki olusturabilecegini diisiindiirmektedir (Lachman
& Agrigoroaei, 2010; Kolayis & Sar1, 2011; Ontiirk vd., 2019; Weber vd., 2023). Egitimle birlikte artan
sosyal biling, duygusal farkindalik ve karar verme becerilerinin, kaygi diizeylerinin azalmasinda etkili
oldugu; ozellikle akademik ortamlarda Ogrenilen stresle basa ¢ikma stratejilerinin sportif yasama da
yansiyabildigi goriilmektedir.

Benzer sekilde, milli takimda yer alan ve uluslararasi bagariya sahip boksorlerin kaygi diizeylerinin
anlamli bicimde daha diisiik olmasi, iist diizey miisabaka deneyiminin psikolojik saglamlik tizerindeki
olumlu etkisini ortaya koymaktadir (Alejo vd., 2020; Miti¢ vd., 2021; Reardon vd., 2024; Moody, 2024).
Bununla birlikte, miisabakanin 6nemi, kariyer hedefleri ve benzeri risk faktorleri, hem elit hem de
amator sporcular agisindan stres ve kaygi diizeylerini artirabilmektedir. Yogun psikolojik baski altinda
kalan sporcularda koordinasyon bozukluklari, kas gerginligi ve denge—kontrol mekanizmalarinda
bozulmalar goriilebilmekte; bu durum performansi olumsuz yonde etkileyebilmektedir.

Siklet degiskenine gore sporda kaygi diizeylerinde istatistiksel olarak anlamli bir fark
bulunmamakla birlikte, hafif siklet boksorlerin kaygi diizeylerinin daha yiiksek oldugu gézlemlenmistir.
Bu durum, siklet kontrolii siirecinin yarattig1 fizyolojik ve psikolojik baskilarla ac¢iklanabilir (Arnold &
Fletcher, 2012; Martinez-Rodriguez vd., 2019; Mojtahedi vd., 2023; Caglar vd., 2025). Hafif siklette
miicadele eden sporcularin siklikla kilo diisme siireglerine maruz kalmalari, mental baskiy1 artirarak
miisabaka Oncesi stres diizeylerini yiikseltebilmektedir. Ayrica spor yasi arttikca kaygi diizeylerinde
anlamli bir diislis gozlenmesi, sporculuk deneyiminin kaygi iizerinde dengeleyici bir rol oynadigim
desteklemektedir (Rocha & Osorio, 2018; Grasdalsmoen vd., 2023; Gabrys & Wontorczyk, 2023).

Sporcularin performansi, sahip olduklar1 sorumluluklar yerine getirirken tim yetenek ve
becerilerini en iist diizeyde sergileyebilme kapasitelerine dayanmaktadir. Bu baglamda, yiiksek diizeyde
sportif basarinin yalnizca biyolojik ve fizyolojik faktorlerle degil, ayn1 zamanda biligsel ve duyussal
bilesenlerle de yakindan iliskili oldugu vurgulanmaktadir (Kaya & Tabuk, 2022).

Mental iyi olus acisindan degerlendirildiginde, cinsiyete gore anlaml bir fark oldugu ve erkek
sporcularin  kadin sporculara kiyasla daha yiiksek mental iyi olus diizeylerine sahip oldugu
belirlenmistir. Bu bulgu, literatiirde bildirilen benzer sonuglarla uyumludur (Tekkursun Demir vd.,
2018; Walton vd., 2021; Pascoe vd., 2022; Ronkainen vd., 2024). Sosyal destek aglari, ekonomik
kosullar ve brans i¢i temsil oranlar gibi faktorlerin bu farklilikta etkili olabilecegi diisiiniilmektedir. Yas
ve spor yasi arttikca mental iyi olus diizeylerinde pozitif yonde artis gézlenmesi, yasam deneyimi,
problem ¢6zme becerileri ve psikolojik olgunlugun mental sagligi destekledigini gostermektedir (De-
Juanas vd., 2020; Karakas & Acar, 2023; Lundqvist vd., 2023; Eather vd., 2023).

Arastirma bulgulari, egitim diizeyinin mental iyi olus iizerinde olumlu bir etkiye sahip oldugunu ve
ozellikle lisansiistli egitim géren sporcularin mental iyi olus diizeylerinin diger gruplara kiyasla daha
yiiksek oldugunu ortaya koymustur (Oner, 2019; Tapsin vd., 2023; Wang vd., 2024). Egitim seviyesi
arttikca stresle basa c¢ikma becerileri, oOzgiiven ve 0z farkindaligin gelismesi bu durumu
desteklemektedir. Benzer sekilde, milli takimda yer alan ve uluslararasi basartya sahip sporcularm
mental iyi olus diizeylerinin daha yiiksek olmasi, elit sporculuk diizeyinin psikolojik saglig1 ve duygusal
dayanikliligi destekledigini géstermektedir (Kuok vd., 2022; Grasdalsmoen vd., 2023). Bununla birlikte,
elit sporcular performans baskisi, sakatlik riski, rekabet stresi ve ¢evresel beklentiler nedeniyle donemsel

115



% Anatolia Sport Research 7(1), 2026, 106-121 The Relationship Between Sport Anxiety, Cogniive Flexibility, and Mental Well-Being in Boxers

4y

olarak mental iyi oluslarinda kirilganlik yasayabilmektedir. Nitekim elit sporcular iizerinde yapilan
caligmalar, uzun siireli igsel elestiri siirecleri ve kaygi diizeylerinin siirdiiriilebilir psikolojik miidahaleler
gerektirdigini ortaya koymaktadir (Purcell vd., 2019; Kittel, Storm & Stambulova, 2024). Bu durum,
elit sporcularin genel olarak olumlu mental iyi olus gostergelerine sahip olmalarina ragmen, degisen
kosullara bagli olarak farkli donemlerde olumsuz etkilenebildiklerini gostermektedir.

Arastirmada bilissel esneklik diizeylerinin demografik degiskenlere gore dagilimi incelendiginde,
erkek sporcularin kadin sporculara kiyasla daha yiiksek ortalama puanlara sahip oldugu, ancak bu farkin
istatistiksel olarak anlamli olmadigi goriilmiistiir. Bilissel esneklik ile cinsiyet arasindaki iligkiye
yonelik literatiirde farkli sonuglar rapor edilmistir. Bazi ¢alismalarda kadin ve erkek sporcular arasinda
bilissel esneklik diizeyi agisindan anlamli bir fark bulunmadigi ve bilissel esnekligin biyolojik
faktorlerden bagimsiz oldugu belirtilirken (Aslan, 2018; Legault vd., 2022; Wu vd., 2024), baz
aragtirmalarda kadin sporcularin (Celik & Oktem, 2025; Kovacevi¢ vd., 2024) ya da erkek sporcularin
(Kuloglu & Orhan, 2021; Van den Berg vd., 2024) daha yiiksek biligsel esneklik puanlarina sahip oldugu
bildirilmistir. Bu bulgular, biligsel esnekligin cinsiyet agisindan sabit bir driintii géstermedigini ve spor
tird, performans diizeyi, egzersiz yapisi ve kiiltiirel baglam gibi faktorlere bagl olarak farklilik
gosterebilecegini diisiindiirmektedir.

Bununla birlikte, yag ve spor yasi degiskenlerine gore bilissel esneklik diizeylerinde anlamli
farkliliklar gozlenmistir. Ozellikle 19 yas ve iizerindeki biiyiikler kategorisindeki sporcularin, geng
sporculara kiyasla daha yiksek biligsel esneklige sahip oldugu belirlenmistir. Yas ilerledik¢e artan
deneyimin, ¢evresel uyaranlara daha uyumlu ve stratejik tepkiler gelistirilmesine katki sagladigi ifade
edilmektedir (Vestberg vd., 2012; Heisler vd., 2023; Briganti vd., 2024; Reeschke vd., 2024). Bu
dogrultuda, yas ve sporculuk deneyiminin bilissel esnekligi destekleyici bir rol oynadig1 soylenebilir.
Egitim diizeyine gore bilissel esneklik puanlarinda istatistiksel olarak anlaml bir fark bulunmamakla
birlikte, ortalama puanlarin egitim seviyesi arttikca yilikselmesi, iist diizey egitimin karar verme ve
problem ¢dzme becerilerini gelistirmesiyle aciklanabilir (Ozbey & Unal, 2020).

Milli sporculuk ve uluslararas1 basari degiskenleri agisindan degerlendirildiginde, ozellikle
uluslararasi bagariya sahip sporcularin biligsel esneklik diizeylerinin daha yiiksek oldugu saptanmistir.
Bu durum, yiiksek rekabet ortamlarinda yer alan sporcularin ani karar alma, kriz yonetimi ve strateji
gelistirme siireglerinde daha esnek bir biligsel yapiya sahip olabildiklerini gostermektedir. Nitekim
sistematik derlemeler ve ampirik ¢aligsmalar, elit sporcularin amator sporculara kiyasla biligsel esneklik
acisindan daha yiiksek diizeylere sahip oldugunu ortaya koymaktadir (Ren vd., 2025; Vestberg vd.,
2017; Yilmaz vd., 2024). Sonug olarak, biligsel esnekligin demografik ve sportif degiskenlere baglh
olarak anlamli bigimde farklilasabildigi ve sporcularda zihinsel dayanikliligi destekleyen dnemli bir
psikolojik bilesen oldugu degerlendirilmektedir.

Mental iyi olusa iliskin korelasyon analizleri, sporda kaygi ile mental iyi olus arasinda anlamli ve
negatif yonli bir iliski oldugunu gostermektedir (r = —0.362). Bu bulgu, mental iyi olus dlzeyinin
artmasiyla birlikte kayg diizeylerinin azalabilecegine isaret etmektedir. Elde edilen sonuglar, mental iyi
olus ile kayg1 arasindaki bu iligkinin daha dnceki ¢alismalarla da tutarli oldugunu gostermektedir (Eather
vd., 2023; Yiiceant, 2023; Murphy vd., 2020; Rice vd., 2019; Esigiil & Onder, 2017). Bu baglamda
mental iyi olusun, sporcularda yalnizca bir sonug degiskeni degil, ayn1 zamanda kaygi yonetiminde etkili
bir psikolojik kaynak olarak degerlendirilebilecegi sdylenebilir.

Mental iyi olus ile bilissel esneklik arasinda ise pozitif yonlii ve anlamli bir iliski bulunmustur (r =
0.371). Bu iliski, mental agidan iyi durumda olan bireylerin ¢evresel degisimlere daha kolay uyum
saglayabildigini ve zorluklarla daha esnek bir diisiince yapisiyla basa ¢ikabildigini gdostermektedir.
Literatiirde de biligsel esnekligin olumlu duygularla iliskili oldugu, mental iyi olusu destekledigi ve
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bireylerin stresle bas etme kapasitesini artirdigi bildirilmektedir (Mooney vd., 2024; Bedir, 2023;
Imiroglu vd., 2021; Gabrys vd., 2018; Wilson vd., 2018).

Bu arastirmada sporda kaygi ile bilissel esneklik arasinda anlamli bir iligki bulunmamistir (r =
0.040). Bu bulgu, baz1 ¢alismalarla paralellik gostermektedir (Aslan vd., 2021; Altunkol, 2011; Akyol
& Tagkiran, 2023; Yarayan vd., 2023); ancak literatiirde biligsel esnekligi yiiksek bireylerin stresli
durumlara kars1 daha direngli oldugunu bildiren arastirmalar da yer almaktadir. Bu ¢eliskili sonuglarin,
orneklem oOzellikleri, kullanilan o6l¢iim araglari ve spor branglar1 arasindaki farkliliklardan
kaynaklanabilecegi diisiiniilmektedir.

Bu calisma, boksorlerde sporda kaygi, mental iyi olus ve biligsel esneklik arasindaki iliskilerin
demografik ve sportif degiskenlere bagli olarak anlamli bicimde farklilastigini ortaya koymustur.
Bulgular, mental iyi olusun sporda kaygi ile negatif, biligsel esneklik ile pozitif yonde iliskili oldugunu;
sporculuk deneyimi, egitim diizeyi ve iist diizey miisabaka tecriibesinin ise psikolojik gostergeleri
destekleyici bir rol oynadigimi gostermektedir. Buna karsin, sporda kaygi ile biligsel esneklik arasinda
dogrudan anlamli bir iligki bulunmamasi, bu iki degisken arasindaki iligkinin spor bransi ve baglamsal
faktorlere duyarli olabilecegine isaret etmektedir. Elde edilen sonuclar, 6zellikle geng ve deneyim
dizeyi dlsiik sporcular igin psikolojik becerilerin gelistirilmesine yonelik yapilandirilmis destek
programlarinin 6nemini vurgulamakta ve sporcu performansinin siirdiiriilebilirligi agisindan mental iyi
olusun temel bir bilesen oldugunu ortaya koymaktadir.

Smirhhiklar

Bu ¢aligmanin sinirliliklar1 arasinda érneklemin yalnizca boks brangindaki sporculardan olugmast
ve cinsiyet dagilimimin tam dengeli olmamasi yer almaktadir. Ayrica 6z bildirim temelli 6l¢giim
araglarinin kullanilmasi ve caligmanin kesitsel tasarimi, elde edilen bulgularin genellenebilirligini ve
nedensel olarak yorumlanmasini sinirlamaktadir. Gelecek arastirmalarda farklt spor branslarin
kapsayan boylamsal ¢alismalarin yiiriitiilmesi ve 6zellikle geng¢ sporculara yonelik stres yonetimi ile
biligsel esnekligi gelistirmeye odaklanan uygulamalarin incelenmesi onerilmektedir.
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OZET

Amag: Bu arastirmanin amaci, Agri ili 6rneginde ortadgretim dgrencilerinin spora yonelik tutumlari ile internet bagimlilik
diizeyleri arasindaki iliskiyi ¢esitli degiskenler agisindan incelemektir.

Materyal ve Metod: Nicel desende ve iligkisel tarama modelinde yiiriitiilen aragtirmada, tabakali 6rnekleme yontemi ile
belirlenen 2121 ortadgretim 6grencisinden elde edilen veriler analiz edilmistir. Arastirmanin verileri demografik bilgi formu,
spora yonelik tutum dlgegi ve internet bagimlilik diizeyi ile elde edilmistir. Ortadgretim 6grencilerinin spora yonelik tutumlari
ile internet bagimlilik diizeyleri arasindaki iliskinin yonii ve diizeyi Pearson korelasyon analizi ile test edilmistir.

Bulgular: Ogrencilerin spora yénelik tutumlari ile internet bagimliligi arasinda negatif yonlii zayif bir iliski saptanmistir.
Internet bagimlilig1 agisindan cinsiyetler arasinda anlamh bir fark bulunmamustir. Siif diizeyi arttikga internet bagimlilig
artmakta, ancak spora yonelik tutumlarda farklilik goriilmemektedir. Spor Lisesi 6grencilerinin spora yonelik tutumlar1 daha
olumlu iken, Meslek ve Anadolu liselerinde internet bagimliligi daha yiiksektir. Anne egitim diizeyi her iki degiskenle iliskili
degilken, baba egitim diizeyinin ortadgretim ve tizeri olmasi daha olumlu spor tutumu ve daha diisiik internet bagimlilig: ile
iliskilidir. Sehir merkezinde yasayan &grencilerin hem spor tutumlari hem de internet bagimlilig1 diizeyleri daha yiiksektir.
Internete erigim araci ve kullanim amaci internet bagimlihig1 iizerinde belirleyici bulunmustur. Spor lisansi olan ve aktif spor
yapan 6grenciler daha olumlu spor tutumuna sahipken, spor yapmayanlarda internet bagimlilig1 daha yiiksektir. Aylik internet
kullanim siiresi arttikga bagimlilik diizeyi artmakta; not ortalamasi yiikseldikge spor yapma sikligi azalmakta, ancak internet
bagimlilig: ile akademik basar1 arasinda anlaml iliski gériilmemektedir. Bulgular, dijital teknoloji kullanimi ile fiziksel
aktiviteye yonelik tutumlar arasinda ¢ok boyutlu iligkiler bulundugunu géstermektedir.

Sonug: Sonug olarak, 6grencilerin spora yonelik tutumlari ile internet bagimlilig1 arasinda zayif ancak negatif yonlii bir iligki
bulunmaktadir. Internet kullanim aligkanliklar1 ve spor yapma durumu bu iliskide belirleyici faktrler olarak 6ne gikmakta;
dijital teknoloji kullanimu ile fiziksel aktiviteye yonelik tutumlar arasinda ¢ok boyutlu bir etkilesim oldugu goriilmektedir.

Anahtar Kelimeler: Beden Egitimi ve Spor, Internet Bagimlihig1, Spora Yénelik Tutum.
ABSTRACT

Aim: The aim of this study is to examine the relationship between secondary school students’ attitudes toward sports and their
levels of internet addiction in the province of Agri, considering various variables.

Material and Method: In this quantitative study conducted using a correlational survey model, data obtained from 2,121
secondary school students selected through a stratified sampling method were analyzed. The data were collected using a
demographic information form, an attitude toward sports scale, and an internet addiction scale. The direction and strength of
the relationship between students’ attitudes toward sports and their levels of internet addiction were examined using Pearson
correlation analysis.

Results: A weak negative relationship was found between students’ attitudes toward sports and internet addiction. No
significant gender differences were identified in terms of internet addiction. As grade level increased, internet addiction levels
increased, whereas no significant differences were observed in attitudes toward sports. Students attending Sports High Schools
demonstrated more positive attitudes toward sports, while internet addiction levels were higher among students in VVocational
and Anatolian High Schools. Maternal education level was not associated with either variable; however, a paternal education
level of secondary education or higher was associated with more positive attitudes toward sports and lower internet addiction.
Students living in the city center exhibited higher levels of both sports attitudes and internet addiction. The means of internet
access and purpose of use were significant determinants of internet addiction. Students holding a sports license and actively
participating in sports had more positive attitudes toward sports, whereas those not engaging in sports showed higher levels of
internet addiction. As monthly internet usage increased, internet addiction levels also increased. Although higher grade point
averages were associated with lower frequency of sports participation, no significant relationship was found between internet
addiction and academic achievement. Overall, the findings indicate multidimensional relationships between digital technology
use and attitudes toward physical activity.

Conclusion: In conclusion, there is a weak but negative relationship between students’ attitudes toward sports and internet
addiction. Internet usage habits and participation in sports emerge as determining factors in this relationship, indicating a
multidimensional interaction between digital technology use and attitudes toward physical activity.

Keywords: Attitude Towards Sports, Internet Addiction, Physical Education and Sports.
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Beden egitimi ve spor etkinlikleri, 6grencilerin fiziksel ve ruhsal gelisimlerini destekleyen temel
araclardan biridir (Gliven, 2019). Spor; bedensel sagligin giiglenmesinin yani sira 6zgiiven, disiplin,
sorumluluk alma, is birligi ve 0z denetim gibi bireysel ve sosyal becerilerin gelisimine katki
saglamaktadir (Koca ve Demir, 2021). Ayn1 zamanda bireyin sosyal kimligini inga etmesine, aidiyet
duygusu gelistirmesine ve toplumsal degerlerle uyumlu davranmig kaliplari kazanmasina destek
olmaktadir (Sunay, 2017; Giilli ve Giiglii, 2018). Diizenli fiziksel aktivitenin 6z saygi, 0z yeterlik ve
Ozgliven diizeylerini artirdigi; grup ici uyum, ekip ruhu ve sosyal kurallara uyum gibi yasam
becerilerinin gelisimini destekledigi belirtilmektedir (Dishman vd., 2006; Bailey, 2015; Gulli ve Giglu,
2018). Bununla birlikte fiziksel etkinlikler; aerobik kapasite, kas gilicli, denge, koordinasyon ve
metabolik iglevler iizerinde olumlu etkiler yaratmakta; kan yaglari, insiilin diizeyi ve bagisiklik sistemi
tizerinde de destekleyici rol oynamaktadir (Malm vd., 2019). Buna karsin giintimiizde ¢ocuklar arasinda
yayginlasan hareketsiz yasam tarzi; obezite, tip 2 diyabet ve dikkat eksikligi gibi saglik sorunlarinin
artmasina zemin hazirlamaktadir (Ekris vd., 2016). Ozellikle uzun siireli ekran maruziyeti, cocuklarin
fiziksel aktivitelerden uzaklagsmasina neden olmakta ve kronik hastalik riskini artirmaktadir (Tremblay
vd., 2016). Bu nedenle ¢ocukluk ve genglik doneminde aktif yasam aliskanliklarinin kazandirilmast,
hem mevcut saglik durumunun korunmasi hem de ilerleyen yaslarda ortaya g¢ikabilecek sorunlarin
onlenmesi agisindan 6nem tasimaktadir (Tekin vd., 2004). Genglik doénemi, bireyin gelisim siirecinin
kritik bir evresi olarak kabul edilmekte ve spor, bu donemde akran etkilesimi, sosyal deneyim ve beceri
gelisimi agisindan Oonemli bir ortam sunmaktadir (Sari, 2001). Ancak genglerin spor faaliyetlerine
katilimin1 etkileyen cesitli faktorler bulunmaktadir. Bu faktdrlerin basinda teknolojik araclar ve internet
kullanimi yer almaktadir. Internetin amacina uygun kullanilmamasi internet bagimlilig1 gibi sorunlara
yol agabilmekte; interneti stirekli diisiinme, kullanim siiresini kontrol edememe, zaman yodnetimi
sorunlari, sosyal iliskilerde bozulma ve ruh halini diizenlemek amaciyla internet kullanimina yonelme
gibi dlgiitlerle tanimlanmaktadir (Cémert, 2010; Oztiirk vd., 2007). Tiirkiye’de internet bagimlilig
psikiyatrik bir sorun olarak ele alinmakta (Celik ve Odaci, 2013) ve bu konuda kurumsal diizeyde
caligmalar yiriitilmektedir (TBMM, 2012). Literatiirde internet bagimliliginin giderek karmasiklasan
ve ¢ok boyutlu bir problem oldugu vurgulanmaktadir (Kuss ve Griffiths, 2017; Young, 2015).
Aragtirmalar, internetin asir1 kullaniminin fiziksel aktivite diizeylerini azalttigini ve buna bagl olarak
obezite, dikkat eksikligi, diisiik akademik basar1 gibi sorunlarin ortaya cikabildigini gostermektedir
(Babayigit ve Koca, 2021; Sanders vd., 2019). internet bagimlilig1 sportif faaliyetlere katilimi azaltarak
ogrencilerin fiziksel ve psikososyal gelisimlerini olumsuz etkileyebilmekte; zaman yonetimi becerilerini
zayiflatmakta ve akademik performans ile sosyal iliskiler iizerinde simirlayici sonuglar
dogurabilmektedir (Toker ve Batur, 2020; Durkee vd., 2016). Bu nedenle ortadgretim dgrencilerinin
spor faaliyetleri ile internet bagimliligi arasindaki iliskinin incelenmesi, koruyucu ve Onleyici
stratejilerin gelistirilmesi agisindan 6nem tagimaktadir (Ayas ve Horzum, 2013; Kuss ve Griffiths,
2017).

Bu baglamda arastirmanin amaci, Agn ili 6reginde ortadgretimde 6grenim goren Ogrencilerin
spora yonelik tutumlarn ile internet bagimlhilik diizeyleri arasindaki iliskiyi cesitli demografik
degiskenler agisindan incelemektir. Arastirma kapsaminda ortadgretim Sgrencilerinin cinsiyet, simif
diizeyi, okul tiirii, spor yapma durumu, anne egitim diizeyi, baba egitim diizeyi, ikametgah yeri, internete
ulagma araglarinin tiirdi, interneti kullanma amaglari, spor lisansina sahip olma durumu, kendilerini
internet bagimlis1 olarak gérme durumu, agirliklari, aylik kullanilan internet miktari, spor yapma
durumu ve donem sonu agirlikli not ortalamasinin spora yonelik tutum ile internet bagimlilig: ile olan
iliskileri incelenmistir.
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MATERYAL VE METOD
Etik Onay

Verilerin toplanmasina baslanmadan énce Agri Ibrahim Cecen Universitesi Bilimsel Arastirmalar
Etik Kurul Komisyonundan 25.01.2024 tarih ve E.92548 numaral: etik kurul izni alinmistir. Ardindan
Agn Valiligi 11 Milli Egitim Miidiirliigiinden uygulama izni temin edilmistir.

Arastirma Modeli

Bu arastirmada nicel arastirma yontemlerinden iligkisel tarama modeli benimsenmistir. Evren ya
da evrenden segilmis bir 6rneklem grubu iizerinden veri toplanmasini ifade eden tarama modelleri tekil
olabilecegi gibi iliskisel nitelikte de olabilmektedir. iliskisel tarama modeli, iki ya da daha fazla degisken
arasindaki birlikte degisimin varligini ve derecesini belirlemeyi amacglamaktadir (Creswell, 2017;
Bekman, 2022).

Evren ve Orneklem

Arastirmanin evrenini, Agn ilinde 6grenim gormekte olan tiim lise 6grencileri; 6rneklemini ise
tabakali 6rnekleme yontemi kullanilarak belirlenmis, arastirmaya goniillii olarak katilan 2121 lise
Ogrencisi olusturmaktadir. Tabakali ornekleme yontemi, evren igerisinde yer alan alt gruplarin
orneklemde aym oranlarda temsil edilmesini saglamaktadir (Ozen ve Giil, 2007).

Veri Toplama Araclari

Arastirmanin verileri Demografik Bilgi Formu, Spora Yonelik Tutum Olgegi (Sentiirk, 2012) ve
Internet Bagimhlik Diizeyi Olgegi (Tas, 2019) kullamlarak elde edilmistir. Katilimeilara iliskin
bilgilerin toplanmasi amaciyla arastirmacilar tarafindan hazirlanan Demografik Bilgi Formunda
ogrencilerin sinif diizeyi, cinsiyeti, okul tiirii, anne ve babanin d6grenim diizeyi, ikamet yeri, internete
baglanmak icin kullandiklar1 teknolojik arag, spor lisansina sahip olma durumu, boy, kilo, harcanan
internet siiresi ve spor yapma durumlarina iligkin sorular yer almaktadir.

Spora Yénelik Tutum Olgegi, Sentiirk (2012) tarafindan bireylerin sporu nasil algiladiklari, spora
iligkin biling diizeyleri, spora katilim sikliklart vb. durumlara yonelik tutumlarini 6lgmek amaciyla
gelistirilmigtir. Dokuzuncu ve onuncu sinifta 6grenim goren Ggrenciler lizerinde gelistirilen olgek,
toplam 25 madde ve ii¢ alt boyuttan olugmaktadir: Spora Ilgi Duyma, Sporla Yasama ve Aktif Spor
Yapma. Olcegin giivenirlik katsayis1 o= 0.972 olarak belirlenmistir.

Tas (2019) tarafindan DSM-5 tani kriterleri dogrultusunda ergenler icin gelistirilen Internet
Bagimlihigi Olgeginin gegerlik ve giivenirlik ¢aligmalari, yaglari 1018 arasinda degisen 656 ergen
iizerinde gerceklestirilmistir. Dokuz maddeden olusan 6lcek tek boyutludur. Olgek maddelerinin faktor
ortak varyanslarinin .300—.500, madde faktor yuklerinin .548—.707 araliginda oldugu ve Cronbach Alfa
i¢ tutarlilik katsayisinin .81 oldugu belirlenmistir.

Tiim izinler alindiktan sonra veri toplama araglarinin ¢iktilari alinarak il merkezinde ve ilgelerde
bulunan okullar ziyaret edilmistir. Okul miidiirlerine arastirmanin amaci agiklanmis, destek veren
okullarda siniflar ziyaret edilerek dgrencilere arastirma hakkinda bilgilendirme yapilmistir. Calismaya
katilimin goniilliiliik esasina dayandigi vurgulanmis ve elde edilen bilgilerin yalnizca bilimsel amacla
kullanilacag ifade edilmistir. Caligmaya katilmay1 kabul eden 6grencilerden veriler toplanmustir.

Verilerin Analizi

Arastirma verilerinin normallik varsaymmini karsilayip karsilamadigini belirlemek amaciyla
Skewness (carpiklik) ve Kurtosis (basiklik) katsayilar1 incelenmistir. Elde edilen bulgulara gore

carpiklik degerlerinin —.206 ile .465 arasinda, basiklik degerlerinin ise —.443 ile —.234 arasinda degistigi
belirlenmistir. Tabachnick ve arkadaslarina (2007) gore ¢arpiklik ve basiklik katsayilarimin £1,5 ile £2
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ogrencilerinin spora yonelik tutumlar ile internet bagimlilik diizeyleri arasindaki iliskinin yonii ve

diizeyi Pearson korelasyon analizi kullanilarak test edilmistir.

BULGULAR

Tablo 1. Arastirma Grubunun Demografik Ozellikleri

Degisken Grup n
Cinsiyet Erkek 1056
Kadin 1065
49 kg ve alt1 487
50-54 kg arasi 450
Agirlik (Kilo) 55-59 kg arasi 412
60-64 kg arasi 350
65 kg ve (st 422
Koy 592
Ikametgah Yeri flge 632
Sehir 897
Anadolu Lisesi 648
Anadolu Imam Hatip Lisesi 357
Mesleki ve Teknik Anadolu Lisesi 667
Okul Fen Lisesi 189
Glzel Sanatlar Lisesi 52
Spor Lisesi 147
Spor Bilimleri Lisesi 61
1 901
2 580
Sif 3 382
4 258
54 puan ve alt1 351
55-69 puan ve arasi 631
. 70-84 puan ve arasi 685
Ddénem Sonu Not Ortalamast 85 puan ve listi 454
Spor Lisesi 147
Spor Bilimleri Lisesi 61
[Ikogretim 1726
Anne Ogrenim Diizey Orta Ogretim 312
Yiiksek Ogretim 83
ilkogretim 1354
Baba Ogrenim Diizeyi Orta Ogretim 506
Yiiksek Ogretim 261
Egitim 505
Oyun 243
Internet Kullanma Amaci Sosyal Medya 567
Haber 87
En az ikisi 719
Telefon 1619
Internete Ulasmada Kullanilan Arag Tablet 89
Bilgisayar 65
Kullanmiyor veya 0-5 GB kullananlar 404
: . 6-10 GB kullananlar 421
Aylik Kullanilan Internet Miktari 11-20 GB kullananlar 657
21 GB ve istu kullananlar 639
s . R Evet 525
Kendisini Internet Bagimlist Gorme Durumu Hayir 1596
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Evet 1303

Spor Yapma Durumu Hayir 818
. Yok 1498

Spor Lisans1 Var 623
Toplam 2121

Tablo 1’de 6grencilere iliskin demografik 6zellikler gosterilmektedir. Bu baglamda arastirmaya
toplam 2121 6grenci katilmigtir

Tablo 2. Normallik Analizi

Boyutlar X Ss. Carpikhik Basikhik
Spora ilgi Duyma 41.08 9.22 -.148 -.443
Sporla Yasama 23.64 5.49 -.129 -.421
Aktif Spor Yapma 19.49 5.02 -.206 -.234
Spora Yonelik Tutum (Toplam) 84.21 17.99 -111 -.312
Internet Bagimlilig1 (Toplam) 20.24 7.25 465 -411

Tablo 2’de sunulan 6l¢ek verilerine iliskin analizler 6ncesinde, normallik varsayiminin karsilanip
karsilanmadigin1 belirlemek amaciyla Skewness (¢arpiklik) ve Kurtosis (basiklik) katsayilari
incelenmigstir. Bulgular dogrultusunda carpiklik degerlerinin —206 ile .465 arasinda, basiklik
degerlerinin ise —.443 ile —.234 arasinda degistigi belirlenmistir. Tabachnick ve arkadaglarina (2007)
gore carpiklik ve basiklik katsayilarinin +1,5 ile £2 sinirlart igerisinde yer almasi, verilerin normal
dagilim gosterdigine isaret etmektedir.

Tablo 3. Ogrenciler igin Spora Yonelik Tutumlar: Ile Internet Bagimhligi Arasindaki Korelasyona
Iliskin Pearson Korelasyon Sonuglar

Internet Bagimhhig
Spora Yonelik Tutumlar: -.067"
*p<0.05. n=2121

Tablo 3 incelendiginde, 6grencilerin spora yonelik tutumlari ile internet bagimlilig1 arasinda negatif
yonlii ve zayif diizeyde bir iliskinin bulundugu goriilmektedir. Diger bir ifadeyle, 6grencilerin spora
yonelik tutum diizeyleri arttik¢a internet bagimlilik diizeylerinin azaldig1 anlasilmaktadir.

Tablo 4. Ogrenciler icin Cinsiyetlerine Gore Spora Yonelik Tutumlar: Ile Internet Bagimlilig

Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuclar

Cinsiyet internet Bagimhhg (r)

Erkek . -.135"
Kadm Spora Ydénelik Tutum 104"

*p<0.05. n=2121

Tablo 4 incelendiginde, cinsiyet degiskenine gore dgrencilerin spora yonelik tutumlar ile internet
bagimlilig1 arasinda negatif yonlii ve zayif diizeyde bir iliskinin bulundugu goriillmektedir. Diger bir
ifadeyle, kadin ve erkek Ogrencilerin spora yonelik tutum diizeyleri arttikga internet bagimlilik
diizeylerinin azaldigi anlasilmaktadir.
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Tablo 5. Ogrenciler igin Viicut Agirliklarina Gore Spora Yonelik Tutumlart Ile Internet Bagimlilig
Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuglar

Vucut Agirhg internet Bagimhhig (r)
49 kg ve alt1 -.062"
50-54 kg aras1 -.161"
55-59 kg aras1 Spora Yonelik Tutum -.043
60-64 kg arasi -.036
65 kg ve Usti -.022

*p<0.05. n=2121

Tablo 5 incelendiginde, agirlik degiskenine gore 6grencilerin spora yonelik tutumlar ile internet

bagimlilig1 arasinda negatif yonlii ve zayif diizeyde bir iliskinin bulundugu goriilmektedir. Kilosu 50—
54 kg araliginda olan 6grencilerde spora yonelik tutum ile internet bagimlilig1 arasindaki iliskinin, diger
agirlik gruplarindaki 6grencilere kiyasla daha yiiksek oldugu belirlenmistir. Ayrica 6grencilerin kilosu
arttikca spora yonelik tutum ile internet bagimliligi arasindaki iligkinin diizeyinin azaldig:
gorilmektedir.

Tablo 6. Ogrenciler icin Ikametgdh Yerlerine Gore Spora Yonelik Tutumlart Ile Internet Bagimlilhig
Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuclart

Ikametgih Durumu

Internet Bagimhlig (r)

Koy -.162°

flge Spora Yonelik Tutum .025

Sehir -.093"
*p<0.05. n=2121

Tablo 6 incelendiginde, ikametgah yeri degiskenine gore 6grencilerin spora yonelik tutumlari ile
internet bagimlilig1 arasindaki iligki degerlendirilmistir. Buna gore, kdy ve sehirde ikamet eden
ogrencilerin spora yonelik tutumlari ile internet bagimlilig1 arasinda negatif yonlii ve zayif diizeyde bir
iligkinin bulundugu; ikametgah adresi ilge olan Ogrencilerde ise spora yonelik tutum ile internet
bagimlihig arasinda pozitif yonlii ve zayif diizeyde bir iliskinin oldugu belirlenmistir. [kametgah adresi
kdy olan 6grencilerde spora yonelik tutum ile internet bagimliligi arasindaki iliskinin, ikametgah adresi
ilge ve sehir olan 6grencilere kiyasla daha yiiksek oldugu tespit edilmistir.

Tablo 7. Ogrenciler icin Okullarin Gére Spora Yonelik Tutumlar: Ile Internet Bagimlihig Arasindaki
Korelasyona Iliskin Pearson Korelasyon Sonuglari
Lise Tari

Internet Bagimlihig (r)

Anadolu Lisesi -.066"
Anadolu fmam Hatip Lisesi -.062"
Meslek ve Teknik Anadolu Lisesi -.126"
Fen Lisesi Spora Yonelik Tutum -.010
Glizel Sanatlar Lisesi .097"
Spor Lisesi -.101"
Sosyal Bilimler Lisesi -.017
*p<0.05. n=2121

Tablo 7 incelendiginde, okul degiskenine gore Ogrencilerin spora yonelik tutumlarn ile internet

bagimlilig1 arasinda yalnizca Giizel Sanatlar Lisesinde pozitif yonli ve zayif diizeyde bir iliskinin
bulundugu; diger okul tiirlerinde ise negatif yonlii ve zayif diizeyde bir iliskinin oldugu goriilmektedir.
Meslek ve Teknik Anadolu Lisesi ile Spor Lisesinde iligki diizeyinin diger okul tiirlerine kiyasla daha
yliksek oldugu soylenebilir.
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Tablo 8. Ogrenciler icin Sumflarina Géore Spora Yonelik Tutumlar: Ile Internet Bagimlihgr Arasindaki
Korelasyona Iliskin Pearson Korelasyon Sonuclari

Simf Internet Bagimlihg (r)
9. Smmif -.034
10. Simf . -.086"
11 Sif Spora Ydénelik Tutum - 091"
12. Simf -.076"

*p<0.05. n=2121

Tablo 8 incelendiginde, smnif degiskenine gore dgrencilerin spora yonelik tutumlar ile internet
bagimlilig1 arasinda negatif yonlii ve zayif diizeyde bir iliskinin bulundugu goriilmektedir. Diger bir
ifadeyle, 9., 10., 11. ve 12. sinif 6grencilerinin spora yonelik tutum diizeyleri arttik¢a internet bagimlilik
diizeylerinin azaldig1 anlasilmaktadir. Simif degiskenine gore korelasyon degerlerinde anlamli bir
farklilasma olmadig goriilmektedir.

Tablo 9. Ogrenciler icin Dénem Sonu Not Ortalamasina Gére Spora Yonelik Tutumlar: Ile Internet
Bagimhiig1 Arasindaki Korelasyona Iligkin Pearson Korelasyon Sonuglart

Doénem Sonu Not Ortalamasi Internet Bagimhihg (r)
54 puan ve alt1 -.068"
55-69 puan ve aras1 -.079"

70-84 puan ve arasi Slpeua Ve mell.< vy -.046

85 puan ve (st -.081"
*p<0.05. n=2121

Tablo 9 incelendiginde, donem sonu not ortalamasi degiskenine gore dgrencilerin spora yonelik
tutumlan ile internet bagimliligi arasinda negatif yonlii ve zayif diizeyde bir iligkinin bulundugu
gorulmektedir.

Tablo 10. Ogrenciler icin Anne Egitimlerine Gore Spora Yonelik Tutumlar: Ile Internet Bagimlilig
Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuglari

Anne Egitim Diizeyi Internet Bagimhilig (r)
[Ikogretim -.087"
Orta Ogretim Spora Yonelik Tutum .061"
Yiiksek Ogretim -179"

*p<0.05. n=2121

Tablo 10 incelendiginde, anne egitim diizeyine gore 6grencilerin spora yonelik tutumlart ile internet
bagimmlilig1 arasindaki iliski degerlendirildiginde; annesi ortadgretim mezunu olan dgrencilerde spora
yonelik tutum ile internet bagimlilig1 arasinda pozitif yonlii ve zayif diizeyde bir iligkinin bulundugu
gorilmektedir. Buna karsilik, annesinin egitim diizeyi ilkdgretim ve yiiksekdgretim mezunu olarak
belirtilen 6grencilerde ise spora yonelik tutum ile internet bagimlilig1 arasinda negatif yonlii ve zayif
diizeyde bir iliskinin oldugu anlasilmaktadir.

Tablo 11. Ogrenciler icin Baba Egitimlerine Gére Spora Yonelik Tutumlart Ile Internet Bagimlilig
Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuclart

Baba Egitim Diizeyi internet Bagimhlig (r)
Tkdgretim -.089"

Orta Ogretim Spora Yonelik Tutum -.079"

Yiiksek Ogretim .016

*p<0.05. n=2121

Tablo 11 incelendiginde, baba egitim diizeyi degiskenine gore 6grencilerin spora yonelik tutumlar
ile internet bagimlilig1 arasindaki iliski degerlendirildiginde; babasi ilkdgretim ve ortadgretim mezunu
olan 6grencilerde spora yonelik tutum ile internet bagimlilig arasinda negatif yonlii ve zayif diizeyde
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bir iligkinin bulundugu goriilmektedir. Buna karsilik, babasimnin egitim diizeyi yiiksekogretim olan
Ogrencilerde spora yonelik tutum ile internet bagimliligi arasinda anlamli bir iliskinin olmadigi
anlagilmaktadir.

Tablo 12. Ogrenciler igin Internet Kullanma Amaclarina Gore Spora Yonelik Tutumlar: Ile Internet
Bagimliligi Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuglar

Internet Kullanim Amaci

Internet Bagimhihg (r)

Egitim

Oyun

Sosyal Medya
Haber

En az ikisi

-.083"
-.067"

Spora Yonelik Tutum -.098"

-.185"
-.053"

*p<0.05. n=2121

Tablo 12 incelendiginde, internet kullanim amaci degiskenine gore Ogrencilerin egitim, oyun,

sosyal medya, haber ve en az iki amagla internet kullanimi1 kategorilerinde spora yonelik tutumlar ile
internet bagimlilig1 arasinda negatif yonlii ve zayif diizeyde bir iligkinin bulundugu goriilmektedir.
Veriler degerlendirildiginde, interneti haber amaciyla kullanan 6grencilerde spora yonelik tutum ile
internet bagimliligi arasindaki iligkinin diger kullanim amaglarina kiyasla daha yiiksek oldugu
soylenebilir.

Tablo 13. Ogrenciler icin Internete Baglanmada Kullanilan Araca Gére Spora Yonelik Tutumlar: Ile
Internet Bagimlilig1 Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuclart

Kullanilan Arac Tiirii

Internet Bagimhlig (r)

Telefon -.076"
Tablet . .035

Bilgisayar Spora Yonelik Tutum 065"
En az ikisi -.087"

*p<0.05. n=2121

Tablo 13 incelendiginde, kullanilan ara¢ degiskenine gore 6grencilerin spora yonelik tutumlart ile
internet bagimliligi arasindaki iliski degerlendirilmistir. Buna gore, yalmzca telefon kullanan dgrenciler
ile en az iki ara¢ kullanan 6grencilerde spora yonelik tutum ile internet bagimlilig1 arasinda negatif yonlii
ve zayif diizeyde bir iliskinin bulundugu goriilmektedir. Tablet ve telefon kullanim1 degiskenlerine gore
ise spora yoOnelik tutum ile internet bagimlilig1 arasinda pozitif yonlii ve zayif diizeyde bir iligkinin
oldugu belirlenmistir.

Tablo 14. Ogrenciler icin Kullanilan Internet Miktarina Gore Spora Yonelik Tutumlar: Ile Internet
Bagimhilig1 Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuglari

internet Kullamm Miktar1 (GB)

Internet Bagimhhg (r)

Kullanmiyor veya 0-5 GB -005
6-10 GB . e -.067"
11-20 GB Spora Yonelik Tutum 5
21 GB ve ustl -.152"

*p<0.05. n=2121

Tablo 14 incelendiginde, kullanilan internet miktar1 degiskenine gore dgrencilerin spora yonelik
tutumlar ile internet bagimlilig1 arasindaki iliski degerlendirilmistir. Buna gore, internet kullanmayan
veya aylik 0—5 GB internet kullanan 6grencilerde spora yonelik tutum ile internet bagimlilig1 arasinda
bir iligkinin bulunmadigi; diger internet kullanim diizeylerinde ise spora yonelik tutum ile internet
bagimlilig1 arasinda negatif yonlii ve zayif diizeyde bir iliskinin oldugu goriilmektedir. Ayrica, aylik 21
GB ve tlizeri internet kullanan dgrencilerde spora yonelik tutum ile internet bagimliligi arasindaki
iliskinin diger gruplara kiyasla daha yiiksek oldugu belirlenmistir.
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Tablo 15. Ogrenciler icin Kendilerini Internet Bagimlisi Gorme Durumuna Gore Spora Yonelik
Tutumlar: Ile Internet Bagimhiligi Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuglar:

Ogrencinin Kendini Bagimh
Olarak Gérme Durumu

Evet R -.112"
Hayir Spora Yonelik Tutum 006

*p<0.05. n=2121

Internet Bagimlihg (r)

Tablo 15 incelendiginde, 6grencilerin kendilerini internet bagimlisi olarak gérme degiskenine gore
spora yonelik tutumlart ile internet bagimlilig1 arasindaki iliski degerlendirilmistir. Buna gore, kendisini
internet bagimlisi olarak goren Ogrencilerin spora yonelik tutumlar ile internet bagimlilig1 arasinda
negatif yonlii ve zayif diizeyde bir iligkinin bulundugu goriilmektedir. Buna karsilik, kendisini internet
bagimlis1 olarak gérmeyen 6grencilerin spora yonelik tutumlari ile internet bagimlilig1 arasinda anlaml
bir iligkinin olmadig belirlenmistir.

Tablo 16. Ogrenciler i¢in Donem Sonu Not Ortalamasina Gére Spora Yonelik Tutumlar: Ile Internet
Bagimhiligi Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuglar

Spor Yapma Durumu Internet Bagimlihg (r)

Spor Yapiyor - -.073"
Soor Yz Spora Yonelik Tutumlar: - 001

*p<0.05. n=2121

Tablo 16 incelendiginde, spor yapma degiskenine gore Ogrencilerin spora yonelik tutumlar ile
internet bagimlilig1 arasindaki iligki incelendiginde, spor yapanlar i¢in negatif yonlii zayif bir iliski
varken, spor yapmayanlar i¢in iligkinin olmadigi goériilmektedir. Ayrica spor yapan 6grencilerin spora
yonelik tutumlar ile internet bagimliligi arasindaki iliskinin spor yapmayan 6grencilere gore daha
kuvvetli oldugu belirtilebilir.

Tablo 17. Ogrenciler igin Spor Lisansimn Olmasina Gore Spora Yénelik Tutumlart Ile Internet
Bagimlilig1 Arasindaki Korelasyona Iliskin Pearson Korelasyon Sonuclar

Sporcu Lisansi Internet Bagimlihg (r)
Var T -.031
Yok Spora Yonelik Tutum -091"

*p<0.05. n=2121

Tablo 17 incelendiginde, spor lisansina sahip olma degiskenine gore 6grencilerin spora yonelik
tutumlar ile internet bagimlilig1 arasindaki iliski degerlendirilmistir. Buna gore, spor lisansina sahip
olma ya da olmama durumunda spora yonelik tutum ile internet bagimlilig1 arasinda negatif yonlii ve
zay1f diizeyde bir iligkinin bulundugu goriilmektedir. Ancak veriler incelendiginde, spor lisans1 olmayan
ogrencilerde spora yonelik tutum ile internet bagimlilig1 arasindaki iliskinin, spor lisansina sahip olan
ogrencilere kiyasla daha yiliksek oldugu anlagilmaktadar.

TARTISMA VE SONUC

Arastirmanin temel bulgusu, 6grencilerin spora yonelik tutumlar ile internet bagimlilig arasinda
negatif yonlii zayif bir iligkinin bulundugunu gostermektedir (Tablo 3). Bu durum, spora yonelik olumlu
tutum arttikga internet bagimliligi egiliminin azaldigini1 ortaya koymaktadir. Literatiirde fiziksel
aktivitenin ekran siiresi ve dijital bagimlilig1 azaltici etkisini ortaya koyan ¢alismalar (Chen ve Li, 2023;
Lopez-Fernandez vd., 2021) bu sonucu desteklemektedir. Sporun 6z dizenleme, dikkat kontrolu ve
sosyal etkilesim becerilerini giiglendirmesi (Bagatarhan ve Ozdemir, 2022), bireyin dijital ortamdan
uzaklasip gercek yasam etkilesimlerine yonelmesini agiklayan temel mekanizmalar arasinda
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degerlendirilebilir. Ancak iliskinin zayif diizeyde olmasi, internet bagimliliginin psikolojik, sosyal ve
cevresel bircok degiskenden etkilenen ¢ok boyutlu bir yap1 olmasindan kaynaklaniyor olabilir.

Cinsiyet degiskenine gore de iliskinin negatif yonlii ve zayif diizeyde oldugu goriilmiistiir (Tablo
4). Kadin ve erkek ogrencilerde spor tutumu arttik¢a internet bagimliliginin azalmasi, bireyin sanal
diinyadan gercek diinya etkinliklerine yonelmesiyle agiklanabilir (Unal ve Kiigiik, 2022).

Smif diizeyine gore yapilan analizlerde de benzer bicimde negatif yonlii zayif iliski bulunmus ve
korelasyon degerlerinin siniflar arasinda anlamli bigimde farklilasmadigi tespit edilmistir (Tablo 5). Bu
bulgu, spor tutumu ile internet bagimlilig1 arasindaki iliskinin lise kademeleri boyunca benzer diizeyde
seyrettigini  gostermekte; miidahale programlarnin tiim simf diizeylerini kapsayacak bigimde
planlanmasinin gerekliligine isaret etmektedir.

Okul tiiriine gore sonuglar farklilik gostermistir (Tablo 6). Giizel Sanatlar Lisesi’nde pozitif yonlii
zayif iligki goriilirken diger okul tiirlerinde negatif yonlii zay1f iliskiler belirlenmistir. Giizel Sanatlar
Lisesi 6grencilerinin hem sanatsal hem dijital alanlara yonelimli olabilecegi; buna karsilik 6zellikle Spor
Lisesi 6grencilerinde iligkinin daha gii¢lii olmasi, aktif spor yasaminin internet kullanimim siirlayict
bir faktor olabilecegini diisiindiirmektedir. Bu farkliliklar, okul tiiriine 6zgii sosyal ¢evre, ilgi alanlar1 ve
bos zaman degerlendirme bi¢imlerinin 6nemini ortaya koymaktadir (Aslan ve Cansever, 2012).

Anne egitim diizeyine gore (Tablo 7) elde edilen farkli yonlii iligkiler, aile i¢i deger aktarimi ve
ebeveynlik yaklasimlarinin ¢esitlenebilecegini gostermektedir (Okumus ve Parlar, 2018). Baba egitim
diizeyinde (Tablo 8) ise bazi gruplarda negatif yonlii zayif iliskinin siirmesi, sporun dijital bagimlilig
dengeleyici roliinii desteklemektedir (Gokgearslan ve Giinbatar, 2012). Bu bulgular, ebeveyn egitiminin
cocuklarin dijital teknoloji kullanimi1 ve fiziksel aktiviteye yonelik tutumlar iizerinde dolayli etkileri
olabilecegini diisiindiirmektedir.

Ikametgah degiskeninde kdy ve sehirde negatif yonlii zayif iliski bulunurken ilgede pozitif yonlii
zayif iligki saptanmigtir (Tablo 9). Koéyde sporun daha dogal bir etkinlik, internetin ise daha sinirli bir
kaynak olmasi; ilgelerde ise hem spor hem dijital olanaklara erisimin artmasi bu farklilig1 aciklayabilir
(Dere ve Ugar, 2020). Benzer bigimde kullanilan teknolojik arag tiiriine gore iliskinin yon ve siddetinin
degismesi (Tablo 10), teknolojik araglarin niteligi ve kullanim baglamlarinin 6grencilerin yasam tarzi
Uzerinde etkili oldugunu gostermektedir (Ektiricioglu vd., 2020).

Internet kullamim amaci degiskeninde genel olarak negatif yonlii zayif iliski bulunmasi, kullanim
amacinin bagimlilik diizeyiyle iligkili olabilecegini gostermektedir (Tablo 11). Spor lisansi degiskeninde
ise her iki grupta da negatif yonlii zayif iliski goriilmekle birlikte, lisans1 olmayan 6grencilerde iliskinin
daha giiclii olmas1 dikkat ¢ekicidir (Tablo 12). Bu durum, spor yapmaya yonelik i¢sel egilimin dijital
bagimliligi azaltmada 6nemli bir motivasyon kaynagi olabilecegine isaret etmektedir (Tekkursun,
2022).

Kendisini internet bagimlisi olarak tammlayan Ogrencilerde negatif iligkinin siirmesi, 6z
farkindaligin belirleyici roliinii ortaya koymaktadir (Tablo 13). Agirlik (Tablo 14)., internet kullanim
miktar1 (Tablo 15) ve akademik basar1 (Tablo 16) degiskenlerinde de genel egilim negatif yonli zayif
iliski seklinde ortaya ¢ikmus; Ozellikle yiiksek internet kullanim diizeylerinde iliskinin daha belirgin
oldugu goriilmiistiir. Bununla birlikte iligki diizeylerinin diisiik olmasi, giiclii bir nedensellikten s6z
etmeyi smirlandirmaktadir.

Sonug olarak, spor tutumu ile internet bagimlilig1 arasinda genel olarak ters yonlii ancak zay1f bir
iliski bulunmaktadir. Bu bulgu sporun dijital bagimliliga kars1 koruyucu bir potansiyele sahip oldugunu
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gostermekte; ancak internet bagimliliginin ¢ok boyutlu yapisi nedeniyle tek basina belirleyici bir faktor
olmadigin ortaya koymaktadir.

Aragtirma sonuglar1 dogrultusunda, kadin 6grencilerin spora katilimini artirmaya yonelik okul
temelli uygulamalarin gelistirilmesi ve ozellikle iist siniflarda artis gosteren internet bagimliligina karsi
dijital okuryazarlik, zaman yonetimi ve dijital denge igeriklerinin miifredata entegre edilmesi
onerilmektedir. Mesleki ve Anadolu liselerinde sportif faaliyetlerin artirilmasi ve internet kullanimina
yonelik danmigmanlik siireglerinin yiiriitiilmesi; baba katilimimi giiclendiren aile egitimlerinin
yayginlastirilmasi; sehir yasaminda spor olanaklarinin artirilmasi ve dijital bagimlilikla miicadeleye
yoOnelik yerel girisimlerin desteklenmesi onem tagimaktadir. Ayrica ¢oklu cihaz kullanimina sinir
koyma, internet kullanim amacina yonelik farkindalik gelistirme, lisansli spor katilimini tesvik etme ve
ekran siiresine dayali zaman yoOnetimi egitimlerinin uygulanmasi Onerilmektedir. Diizenli sporun
internet bagimlilig lizerindeki etkisinin izlenmesi amaciyla rehberlik servisleri tarafindan sistematik
takip siiregleri yiiriitiilmesi yararli olacaktir.
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Amag: Bu ¢alismanin amac; ilkdgretim ikinci kademede 6grenim gormekte olan 6grencilerin beden egitimi
ve spor dersi memnuniyet diizeyleri ile sosyal beceri diizeyleri arasindaki iliskinin incelenmesidir.

Materyal ve Metod: Erzurum ilinde 2024-2025 egitim-6gretim yilinda arastirmaya goniillii katilan 239 kadin
ve 234 erkek olmak tizere toplam 473 6grenci ile iliskisel tarama modeli kullanilarak gergeklestirilmistir. Veri
toplama araglari olarak, Ugras ve Tutal (2021) tarafindan gelistirilen Beden Egitimi ve Spor Dersi Memnuniyet
Olgegi ve Erol ve Akpinar (2022) tarafindan gelistirilen Ortaokul Ogrencilerinin Sosyal Katilim Becerisi
Olgegi kullanilmustir. Elde edilen verilerin analizlerinde SPSS 22.00 programu kullanilarak, normallik
varsaymmini saglayan alt boyutlarda iki bagimsiz grup arasindaki farklilagsmay1 belirlemek i¢in parametrik
testlerden Independent Samples t Testi uygulanmustir. Normallik varsayimiin saglanmadig alt boyutlar igin
ise non-parametrik testlerden Mann-Whitney U Testi tercih edilmistir. Ogrencilerin Beden Egitimi ve Spor
Dersi Memnuniyet Olgegi alt boyutlar: ile Sosyal Katilim Becerisi Olgegi alt boyutlar1 arasindaki iligkiyi
belirlemek igin Spearman korelasyon analizleri yapilarak p<.05 anlamlilik diizeyine gore degerlendirilmistir.
Bulgular: Yapilan analizler sonucunda, kadin ve erkek 6grencilerin beden egitimi ve spor dersi memnuniyet
Olgeginin tesis ve spor malzemesi memnuniyeti ile ders memnuniyeti alt boyutlarinda anlamli farklilik oldugu
belirlenmistir. Kadin ve erkek ogrencilerin sosyal beceri tutum olgegi alt boyutlarindan arasinda anlaml
farklilik olmadig1 sonucu ortaya ¢ikmustir. Ogrencilerin beden egitimi ve spor dersi memnuniyet 6lgegi alt
boyutlar ile sosyal katilim becerisi 6lgegi alt boyutlari arasinda pozitif yonde anlamli iliski oldugu tespit
edilmistir.

Sonug: Beden egitimi ve spor dersi memnuniyet diizeyleri arttikga 6grencilerin sosyal beceri diizeylerinde
artis oldugu sonucu bulunmustur.

Anahtar Kelimeler: Beden Egitimi ve Spor Dersi Memnuniyeti, [lkogretim Ogrencileri, Sosyal Beceri, Spor
ABSTRACT

Aim: The purpose of this study is to examine the relationship between the satisfaction levels of physical
education and sports lessons and the social skill levels of students studying at the second stage of primary
school.

Material and Method: It was conducted with a total of 473 students, 239 girls and 234 boys, who volunteered
to participate in the research in the 2024-2025 academic year in Erzurum province. The Physical Education
and Sports Course Satisfaction Scale developed by Ugras and Tutal (2021) and the Middle School Students'
Social Participation Skills Scale developed by Erol and Akpinar (2022) were used as data collection tools. In
the analysis of the obtained data, using the SPSS 22.00 program, the Independent-Samples t Test was used for
sub-dimensions that met normality assumptions, and the Mann—-Whitney U Test was preferred for sub-
dimensions that did not meet the assumptions. Spearman correlation analyses were conducted to determine the
relationship between the sub-dimensions of the scales, and the significance level was evaluated at p<.05.
Results: The results of the analyses revealed significant differences between female and male students in the
sub-dimensions of facility and sports equipment satisfaction and course satisfaction on the physical education
and sports course satisfaction scale. No significant difference was found between male and female students in
the sub-dimensions of the social skills and attitude scale. A significant positive correlation was found between
the subscales of the students’ physical education and sports class satisfaction scale and the subscales of the
social participation skills scale.

Conclussion: It was found that as the satisfaction levels of physical education and sports classes increased,
the social skill levels of the students increased.

Keywords: Physical Education and Sports Course Satisfaction, Primary School Students, Social Skills, Sport
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GIRIS

Beden egitimi, bireyin kisisel ve fiziksel gelisimini destekleyen; gilinlilk yasam ve is hayatina
hazirlanmasina katki saglayan, ayni1 zamanda vatandaslik bilincini gii¢clendirmeyi amaglayan diizenli
etkinlikler biitiiniidiir (Erhan & Tamer, 2009). Toplumlarin modernlesme ve gelisim siireglerinde,
sanatsal ve sportif faaliyetlerin dnemli bir rol iistlendigi goriilmektedir. Bu iki alan, bireyselligi gelistiren
pek ¢ok 6zelligi biinyesinde barindirmaktadir. Beden egitimi dersleri, genel egitimin temel bir bileseni
olarak, dgrencilerin gelisim ozellikleri dikkate alinarak planlanmakta; saglikli, mutlu, iyi karakterli ve
dengeli bireyler olarak topluma kazandirilmalarin1 hedeflemektedir. Bu dogrultuda 6grencilere
kazandirilmas1 amacglanan bilgi, beceri, tutum ve aligkanliklarin biitiiniiyle degerlendirilmesi
gerekmektedir (Basoglu, 1995).

Beden egitimi ve spor dersi, bireylerin sosyal becerilerini gelistirmelerine ve genetik olarak sahip
olduklar1 potansiyeli ortaya c¢ikarmalarima imkén taniyan bir disiplin olarak degerlendirilmektedir
(Ceylan, 2008). Sosyal ¢evresiyle uyumlu bir yasam siirebilmek adina bireylerin, erken yaslarda sportif
faaliyetler yoluyla sosyal beceriler kazanmalar1 biiyiik 6nem tasimaktadir. Nitekim beden egitimi ve
spor araciligtyla bireylerin fiziksel, zihinsel ve davranigsal gelisimleri desteklenirken; ayni zamanda
sosyallesmeleri saglanarak sosyal becerilerinin gelisimi de tesvik edilmektedir (Ozsar1 & Celik, 2021).

Her bireyin karsilamak zorunda oldugu duygusal, sosyal ve fizyolojik gereksinimleri
bulunmaktadir. Bu gereksinimler giderilirken ¢evreyle kurulan etkilesim, bireyin yasamini olumlu ya
da olumsuz yonde etkileyebilecek gii¢lii bir faktor olarak degerlendirilmektedir. Kisilerarasi etkilesimi
olumlu yonde sekillendiren en temel degiskenlerden biri ise sosyal becerilerdir (Yiiksel, 1999). Sosyal
beceriler, bireyin hem kendi duygu, diisiince ve davranislarin1 hem de ¢evresindekilerin duygularini ve
diisiincelerini anlayarak bu dogrultuda uygun sosyal davranislar sergileyebilmesini ifade eder (Cubukgu
& Gliltekin, 2006).

Sosyal becerileri yasina uygun diizeyde gelismis cocuklar, kendilerini daha dogru ifade
edebilmekte ve iginde bulunduklart sosyal ortamlara daha kolay uyum saglayabilmektedir. Bu durum,
cocuklarm akademik basarilarini da olumlu yonde etkileyebilmektedir. Sosyal beceri egitiminin
cocuklarin gelisim ozellikleri dikkate alinarak planlanmasi; ayrica toplumun bireyden beklentileri ile
kiiltiirel yapisinin goz oniinde bulundurulmasi énemlidir. Bu noktada aile, okul, 6gretmen ve ¢ocugun
yakin cevresi dnemli gérev ve sorumluluklar iistlenmektedir. Ozellikle ailelerin gocuklarinin sosyal
gelisimlerine duyarli olmasi ve onlar sosyal etkinliklere tesvik etmesi 6nem arz etmektedir. Okullar
yalmzca akademik gelisime odaklanmakla kalmamali, ayn1 zamanda sosyal gelisimi destekleyen
ogretim programlart da uygulamalhdir. Ogretmenler de hem simf ici hem smif disi etkinliklerle
cocuklarin sosyal becerilerini gelistirmelidir (Samanct & Ugan, 2017).

Cocukluk déneminde temelleri atilan sosyal beceri gelisimi, 6grencilerin okul ortamina, kurallara,
yonetim yapisina, Ogretmenlerine, simif diizenine ve arkadas c¢evresine uyum saglamalarin
kolaylastirmaktadir. Okul ortaminda gelisen arkadaslik ve dostluk iliskileri, 6grencilerin birbirlerine
giivenmelerini ve yakin iligkiler kurmalarim1 desteklemektedir (Jensen-Campbell & Malcolm, 2007).
Ote yandan, sosyal beceri eksikligi yasayan dgrenciler, arkadaslik kurma, siirdiirme ve bag kurma
konusunda giigliikk ¢ekebilmektedir (Braddock vd., 2015). Bu durum, 6grencilerin smif i¢inde, okulda
ve sosyal etkinliklerde yalniz kalmalarina neden olabilecegi gibi egitim basarilarini da olumsuz yonde
etkileyebilmektedir.

Beden egitimi, bireyin sosyal bir varlik haline gelmesinde énemli bir rol oynamakta; kisinin kendini
kesfetmesine ve olumlu yonde gelismesine katki saglamaktadir (Yetim, 2005). Bu baglamda beden
egitimi ve spor dersi yalnizca fiziksel aktivitelerle sinirli kalmayip; bireyin duygusal, zihinsel ve sosyal

135



&:‘"“"'““"g Anatolia Sport Research 7(1), 2026, 134-143 Relationship Between the Satisfaction Levels of Physical Education and Sports Courses and Their Social Skills Levels of

Students
r:—’f’ =
U

gelisimini destekleyen, sosyal etkilesimleri tesvik eden ve yagamdan zevk alma becerilerini gelistiren
etkinlikleri de igeren kapsamli bir alan olarak degerlendirilmektedir (Giillii, 2007).

Beden egitimi ve spor dersinin bu potansiyeli, 6grencilerin derse iliskin 6znel deneyimleri ve
memnuniyet diizeyleriyle yakindan iliskilidir. “Ders memnuniyeti”, 6grencinin dersin igerigine, dgretim
yontemlerine, 6l¢me-degerlendirme siireglerine, fiziki kosullara, 6gretmen yaklasimina ve kendi
yeterlik/basar1 algisina yonelik biitiinciil degerlendirmesini yansitan ¢ok boyutlu bir yapidir.
Alanyazinda memnuniyet; 6grenme ortamina yonelik olumlu duyussal egilimleri, derse kars ilgi ve
deger atfini, algilanan yeterlik ve basartyi, adalet ve guven duygusunu igeren bir cercevede ele
almmaktadir. Bu kapsamda Ugrag ve Tutal (2021) tarafindan gelistirilen ve gegerlik-giivenirligi sinanan
“Beden Egitimi ve Spor Dersi Memnuniyet Olgegi” sdz konusu yapinin dlgiilmesine ve ders
memnuniyetinin 6grencinin farkli ¢iktilartyla olan iliskilerinin incelenmesine olanak saglamaktadir.
Olgegin varliginin, memnuniyet kavramini soyut bir egilim olmaktan ¢ikarip dlciilebilir bir degiskene
doniistiirmekte ve 6gretim siireglerinin iyilestirilmesine yonelik kanita dayali kararlart miimkiin kilacagi
diistintilmektedir.

Ogrencilerin yasam siirecinde gerek egitim ortaminda gerekse okul dis1 yasam siirecinde dijital
oyun ve ekran kullanimi, sosyal becerilerin kazanim ve gelistirilmesi agisindan yeni dinamikler ortaya
cikarmaktadir. Cocuklarin 6zellikle okul 6ncesi, ilkogretim ve ortadgretim donemlerinde gozlenen oyun
bagimlilig1 egilimlerinin, sorumluluk davraniglari ve sosyal hareketlilik gostergeleriyle biitiinsel iligkiler
sergileyebildigi, bu biitliinsel iligkinin yeterli diizeyde kullanilmamasinin 6grencilerin akranlar1 ve
egitmenlerle olan etkilesim kalitesini zayiflatabildigini ortaya koyan bulgular, okul temelli sosyal
ogrenme firsatlariin dnemini vurgulamaktadir (Arslan & Tas, 2022).

Mevcut alanyazin, beden egitiminin ve sporun sosyal ve duygusal 6grenme agisindan Gnemini
kuvvetle vurgulamakla birlikte, ilkdgretim ikinci kademede derse yonelik memnuniyeti ile sosyal beceri
arasindaki iligkiyi dogrudan ve sistematik bigimde inceleyen galismalarin smirli olduguna isaret
etmektedir. Mutluluk ve olumlu duygulanim ile akademik ¢iktilar arasindaki baglara iliskin bulgular,
Ogretmen tutumu ve program algisinin 6grenci deneyimine etkisini goriiniir kilan ¢alismalar ve beden
egitimi ve spor dersine katilimin sosyal becerilerle iligkisini ortaya koyan bulgular, memnuniyetin bu
iligkisellik i¢indeki konumunu bu aragtirmay1 degerli kilmaktadir. Ayrica, aile iligkileri ve dijital oyun
kullanim1 gibi okul dis1 etmenlerin sosyal beceriye etkisi, okul temelli etkilesimlerin niteliginin ve
6grencinin ders memnuniyetinin olasi “araci/diizenleyici” roliinii glindeme getirmektedir (Arslan & Tas,
2022; Baydogan, 2024; Giilsen vd., 2023; Kantarcioglu & Bedel, 2023; Ozsaydl, 2024).

Bu ¢ergevede, ilkogretim ikinci kademede 6grenim gormekte olan 6grencilerin beden egitimi ve
spor dersine yonelik memnuniyet diizeyleri ile sosyal beceri diizeyleri arasindaki iliskinin
belirlenmesine odaklanan bu arastirma, alan yazindaki bosluga katki saglamasi diisliniilmektedir.
Caligmamizda ¢ikan sonuglar dogrultusunda, O0grencilerin egitim siirecinde beden egitimi ve spor
dersine yonelik tutumlarma olumlu katki saglayacagi ve dgrencilerin sosyal becerilerinin gelisimine
destek verebilecegi diigiiniilen oneriler sunulmasi amaglanmaktadir.

MATERYAL VE METOD

Etik Onay

19.11.2024 tarihli oturumunda alinan E-70400699-050.02.04-2400383196 sayili, 2024/11 Fakiilte
Etik Kurulu Kararlar1 konulu belgede yer alan karari; "Ortaokul Ogrencilerinde Beden Egitimi ve Spor
Dersi Memnuniyeti ile Sosyal Beceri Arasindaki Iliskinin Incelenmesi" baslikli calisma istegi ile ilgili
yazist ve ekleri incelendi. Yapilan goriismelerden sonra; adi gegen aragtirma g¢alismasinin

yiiriitiilmesinin, etik kurallarina uygun olduguna, oy birligi ile karar verildi.
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Arastirmanin Modeli

Bu calismada ilkogretim ikinci kademede (5., 6., 7. ve 8. sinif) 6grenim gérmekte olan dgrencilerin
beden egitimi ve spor dersi memnuniyet diizeyleri ile sosyal beceri diizeyleri arasindaki iligkinin
belirlenmesi esas alinmistir. Bu arastirmada iliskisel tarama modeli kullanilmistir. Iliskisel tarama
modeli, iki veya daha fazla degisken arasindaki degisimin varligini veya diizeyini belirlemeyi amaglayan
bir aragtirma modelidir. Bu yontem, mevcutta var olan bir durumu, oldugu sekliyle tasvir etmeyi
hedefleyen bir yaklasimdir (Karasar, 2007).

Evren ve Orneklem

Aragtirmanin evreni Erzurum ilinde 2024-2025 egitim yilinda ilkogretim ikinci kademede 6grenim
goren dgrencilerdir. Orneklem ise arastirmaya goniillii katilan 239 kadin ve 234 erkek olmak (izere
toplam 473 6grencidir. Arastirmanin 6rneklem biiyiikliigiiniin yeterliligini belirlemek amaciyla yapilan
giic analizi sonucunda, mevcut orneklem sayisinin arastirmayi temsil etmek igin yeterli oldugu
belirlenmistir.

Ornek bireylerin belirlenmesinde kolayda 6rnekleme yontemi kullamilmistir. Bu ydntem, ana
kitleden segilecek 6rnek bireylerin arastirmacinin kolayca ulasabilmesine gore belirlendigi tesadiifi
olmayan o6rnekleme yontemidir. Kolayda érneklemede veriler; ana kiitleden en kolay, hizli ve ekonomik
sekilde toplanir (Malhotra, 2004; Hasiloglu vd., 2015).

Veri Toplama Arag ve Teknikleri

Veri toplamada arastirmacilar tarafindan hazirlanan kisisel bilgi formu ve Ugras ve Tutal tarafindan
gelistirilen Beden Egitimi ve Spor Dersi Memnuniyet Olgegi ve Erol ve Akpinar tarafindan gelistirilen
Ortaokul Ogrencilerinin Sosyal Katilim Becerisi Olgegi kullanilmustir.

Beden Egitimi ve Spor Dersi Memnuniyet Olgegi : Olgek 22 maddeden olusan 5°li likert tipi bir
olgme aracidir. Olgekte; Ogrenci Memnuniyeti (8 madde), Tesis ve Malzeme Memnuniyeti (7 madde)
ve Ders Memnuniyeti (7 madde) olmak iizere 3 alt boyut bulunmaktadir. Beden egitimi dersi
memnuniyet dlgeginin “Ogretmen memnuniyeti” boyutunda Cronbach’s alpha katsayis1 0,921, “Tesis
ve spor malzemesi” boyutunda 0,892 ve son olarak “Ders memnuniyeti” boyutunda 0,919 oldugu tespit
edilmistir. “Beden Egitimi ve Spor Dersi Memnuniyet Olgeginin” gegerli ve giivenilir bir 6lgme aract
oldugu sonucuna varilmigtir (Ugras & Tutal, 2021).

Ortaokul Ogrencilerinin Sosyal Katilim Becerisi Olgegi: Olcek 20 madde olusan 5°li likert tipi
olgektir. Olgekte; Sosyal Degisime Agiklik (12 madde) ve Aktif Katilim ve Liderlik (8 madde) olmak
iizere 2 alt boyut bulunmaktadir. Olgegin tamamimin Cronbach a katsayisi 0.926, alt boyutlarina ait
Cronbach o degerleri ise sirasiyla 0.891 ve 0.853’tiir. Buna gore tarafimizdan gelistirilen yeni sosyal
katilim becerisi 6l¢eginin gecerlik ve giivenirlik diizeyinin yiiksek oldugu sdylenebilir (Erol & Akpinar,
2022).

Calisgmamizda kullanilan olgeklere ait giivenirlik diizeylerini belirlemek amaci ile i¢ tutarlilik
katsayilar1 (Cronbach Alfa) hesaplanmis ve elde edilen degerler Tablo 1’de sunulmustur.

Tablo 1. Olgeklere Ait Giivenirlik Analizi sonuclar:

-. Cronbach's Madde Sayis1
Olcek Boyutlar Alpha
Beden Egitimi ve Sppr Ogretmen Memnuniyeti ,901 8
Dersi Memnuniyet Olgegi  Tesis ve Malzeme
A ,847 7
Memnuniyeti
Ders Memnuniyeti ,901 7
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Genel ,938 22
Sosyal Katilim Becerisi Sosyal Degisime Agiklik ,902 12
Olgegi Aktif Katilim ve Liderlik ,892 8
Genel ,938 20

Cronbach Alfa katsayisina gore giivenirlik diizeyinin 0,50’den kiigiik olmas1 6lgegin giivenirliginin
diisiik oldugunu, 0,50 ile 0,80 arasinda olmasi1 orta diizeyde giivenilir oldugunu ve 0,80’den biiyiik
olmasi ise yiiksek diizeyde giivenilir oldugunu gostermektedir. Salvucci vd. (1997)’e gore 0,80°den
biiyiik degerler oldukga giivenilir olarak kabul edilmektedir.

Verilerin Analizi

Verilerin analizine ge¢meden once normallik varsayimi test edilmistir. Belirlenen normallik
dagilimina gore tercih edilen analiz teknikleri dogrulanmistir (Tozoglu & Dursun, 2020).

Caligmada kullanilan her iki 6lgegin alt boyutlarina ait verilerinin normal dagilima uygunlugunun
test edilmesi maksadiyla c¢arpiklik (skewness) ve basiklik (kurtosis) degerleri analiz edilmistir.
Arastirma verilerinden beden egitimi ve spor dersi memnuniyet 6lgeginin alt boyutlarinin normal
dagilimma iligkin analizi yapilan normallik testinde degerlerin George ve Mallery (2010) ve Tabachnick
ve Fidell (2007), (-1.50 ve +1.50; -2,0 ile +2,0) normallik sinir degerleri i¢inde yer aldig1 ve ortaokul
Ogrencilerinin sosyal katilim becerisi 6lgegi alt boyutlarindan sosyal degisime agiklik alt boyutunun
normallik smir degerleri icinde yer almadigi tespit edilmistir. Aragtirma  verilerinin
degerlendirilmesinde SPSS 22.00 paket programi kullanilmistir. Calisma verilerine ait normallik
dagilimlari Tablo 2 ve 3’te sunulmustur.

Beden egitimi ve spor dersi memnuniyet 6lgegi alt boyutlari normal dagilim gdsterdiginden, iki
bagimsiz degisken arasindaki farklilasmay1 belirlemek icin parametrik testlerden “Independent-
Samples t Testi” uygulanmistir. Ortaokul 6grencilerinin sosyal katilim becerisi 6l¢egi alt boyutu normal
dagilim gostermediginden, iki bagimsiz degisken arasindaki farklilagsmayi belirlemek igin non-
parametrik testlerden “Mann Whitney U Testi” uygulanmistir. Ogrencilerin beden egitimi ve spor dersi
memnuniyet Glgegi alt boyutlari ile sosyal katilim becerisi 6l¢egi alt boyutlar1 arasindaki iligkiyi
belirlemek icin “Spearman korelasyon” analizleri yapilarak p<.05 anlamlilik diizeyine gore
degerlendirilmistir.

Tablo 2. Beden Egitimi ve Spor Dersi Memnuniyet Olgeginin Tanimlayict Istatistikleri ve Normallik

Analizleri
Alt Boyutlar X Ss Ortanca  Mod Carpikhk  Basikhk
Ogrenci Memnuniyeti 31,94 7,40 33,00 40,00 -,893 ,308
Tesis ve Malzeme Memnuniyeti 26,05 6,45 26,00 35,00 -, 467 -,395
Ders Memnuniyeti 29,22 6,42 31,00 35,00 -1,363 1,654
Toplam 87,22 17,58 89,00 110,00 -,878 715

Tablo 3. Sosyal Katilim Becerisi Olgeginin Tammlayici Istatistikleri ve Normallik Analizleri

Alt Boyutlar X Ss Ortanca Mod Carpikhik  Basikhik
Sosyal Degisime Agiklik 51,08 8,52 52,00 60,00 -1,651 3,677
Aktif Katilim ve Liderlik 32,41 6,61 33,00 40,00 -,972 1,071
Toplam 83,49 14,28 85,00 100,00 -1,261 2,168
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BULGULAR
Tablo 4. Ogrencilerin Cinsiyet Dagilimi
Cinsiyet n %
Kadin 239 50,5
Erkek 234 49,5
Toplam 473 100,0

Caligsmaya 239 (%50,5) kadin ve 234 (%49,5) erkek 6grenci olmak lizere toplam 473 &grenci

katilmastir.

Tablo 5. Arastirmaya Katilan Ogrencilerin Beden Egitimi ve Spor Dersi Memnuniyet Olcegi Alt

Boyutlarinin Cinsiyet Degiskenine Gore T Testi Sonuglart

Boyutlar Cinsiyet N X Sd t p
A . Kadin 239 31,61 7,36
Ogretmen Memnuniyeti Erkek 234 32.30 7.46 -1,004 ,316
Tesis ve Spor Malzemesi Kadin 239 24,95 6,41 -3.804 000*
Memnuniyeti Erkek 234 27,18 6,31 ' '

I Kadm 239 28,42 6,56 -
Ders Memnuniyeti Erkek 234 30,03 6.19 -2,746 ,006

*p<.05

Kadin ve erkek 6grencilerin beden egitimi ve spor dersi memnuniyet 6lgegi alt boyutlarindan
aldiklar1 puan ortalamalarini karsilastirmak i¢in yapilan t testi analizi sonucunda, p < ,050 anlamlilik
diizeyine gore tesis ve spor malzemesi memnuniyeti ve ders memnuniyeti alt boyutlarinda anlamli
farklilik oldugu sonucu ortaya ¢ikmistir (p <,001; p =,006). Anlaml farklilik ¢ikan her iki alt boyutta
da erkek Ogrencilerin beden egitimi ve spor dersine yonelik tutum diizeylerinin kadin 6grencilerin
memnuniyet diizeylerinden yiiksek oldugu sonucu bulunmustur. Ogretmen memnuniyeti alt boyutunda

ise kadin ve erkek 6grenciler arasinda anlaml farklilik olmadigi ortaya ¢ikmustir (p = ,316>,050).

Tablo 6. Arastirmaya Katilan Sosyal Beceri Tutum Olgegi Alt Boyutlarinin Cinsiyet DeSiskenine Gore

Mann-Whitney U Testi Sonuglari

Boyutlar Cinsiyet N Mean Rank Sum of Ranks
Kadin 239 238,62 57031,00
Sosyal Degisime Agiklik Erkek 234 235,34 55070,00
Toplam 473
Kadin 239 236,98 56637,50
Aktif Katilim ve Liderlik Erkek 234 237,02 55463,50
Toplam 473
Mann-Whitney U 27575,000 27957,500
Wilcoxon W 55070,000 56637,500
Z -,262 -,004
Asymp. Sig. (2-tailed) ,793 ,997

Kadin ve erkek Ogrencilerin sosyal beceri tutum Olgegi alt boyutlarindan aldiklar1 puan
ortalamalarini karsilastirmak i¢in yapilan Mann-Whitney U testi analizi sonucunda, p <,050 anlamlilik

diizeyine gore kadin ve erkek 6grenciler arasinda anlamli farklilik olmadig1 sonucu ortaya ¢ikmistir (p

=,793, ,997>,050).
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Tablo 7. Ogrencilerin Beden Egitimi ve Spor Dersi Memnuniyet Olgegi Alt Boyutlari ile Sosyal Katilim
Becerisi Olgegi Alt Boyutlar: Arasindaki Iliski “Spearman Korelasyon” Analiz Sonuglar:

Sosyal Degisime Ac¢ikhk Aktif Katilim ve Liderlik
Ogretmen Memnuniyeti r E 2
p ,000 ,000
Tesis ve Spor Malzemesi r ,408™ ,288"
Memnuniyeti p ,000 ,000
R r ,440™ ,352"
Ders Memnuniyeti 0 000 000

*p<.05

Ogrencilerin beden egitimi ve spor dersi memnuniyet dlgegi alt boyutlari ile sosyal katilim becerisi
Olcegi alt boyutlar: arasindaki iliski belirlemek i¢in yapilan spearman korelasyon analizi sonucunda p;
<,050 anlamlilik diizeyine gore tiim alt boyutlar arasinda pozitif yonde anlamli farklilik oldugu tespit
edilmistir (p; ,000<,050). Beden egitimi ve spor dersi memnuniyet Slgegi tiim alt boyutlarinda
Ogrencilerin memnuniyet diizeyleri arttikca 6grencilerin sosyal beceri 6lgegi tiim alt boyutlarinda da
artis oldugu sonucu bulunmustur.

TARTISMA VE SONUC

[lkogretim ikinci kademede 6grenim gérmekte olan 6grencilerin beden egitimi ve spor dersi
memnuniyet diizeyleri ile sosyal beceri diizeyleri arasindaki iliskinin incelendigi bu ¢alismaya katilan
239 kadin ve 234 erkek olmak tizere toplam 473 6grenciden elde edilen sonugclar ile literatiirde ulasilan
benzer galismalarda ¢ikan sonuclar agagida tartisilmigtir.

Caligmamizda kadin ve erkek &grencilerin beden egitimi ve spor dersi memnuniyet Olgegi alt
boyutlarindan tesis ve spor malzemesi memnuniyeti ve ders memnuniyeti alt boyutlarinda anlaml
farklilik oldugu tespit edilmigtir. Anlamli farklilik ¢ikan her iki alt boyutta da erkek 6grencilerin beden
egitimi ve spor dersine yonelik tutum diizeylerinin kadin 6grencilerin memnuniyet diizeylerinden
yliksek oldugu sonucu bulunmustur. Sam vd. (2021) ¢aligmalarinda, cinsiyetler arasinda anlaml
farkliligin oldugunu ve kadin 6grencilerin beden egitimi dersine yonelik tutum ortalamalarmin erkek
Ogrencilerin tutum ortalamalarindan yiiksek oldugunu tespit etmislerdir. Aras ve Asma (2020) kadin ve
erkek Ogrencilerin beden egitimi ve spor dersine iligkin tutumlari arasinda istatistiksel agidan anlamli
bir fark oldugunu tespit etmislerdir. Zekioglu vd. (2020) yapmis olduklari ¢aligmada kadin 6grencilerin
beden egitimi ve spor dersine yonelik tutum ve davraniglarinin erkek dgrencilerden daha yiiksek oldugu
tespit edilmistir. Kangalgil vd. (2004) yapmis olduklari ¢alismada, d6grencilerin beden egitimi dersine
yonelik tutumlarinda cinsiyet agisindan grup tutum puanlarma bakildiginda erkek dgrencilerin kadin
Ogrencilere oranla daha olumlu tutum sahibi olduklarini belirtmistir. Hazar vd. (2021) ortadgretim
ogrencileri ile yapmis olduklart ¢alismada, erkek 6grencilerin beden egitimi dersine karsi toplam tutum
puanlarinin kadin 6grencilere gore daha yiiksek oldugu, bu yiiksekligin istatistiksel agidan anlaml
oldugu tespit edilmistir. Kili¢ (2019) yapmis oldugu tez galismasinda, beden egitimi dersine yonelik
davranigsal tutum puanlarinin cinsiyete goére anlamli farklilik gosterdigi tespit edilmistir. Akandere
(2010) ortadgretim Ogrencilerinin beden egitimi dersine yonelik tutumlar ile akademik basarn
motivasyonlarinin incelenmesi isimli ¢alismalarinda erkeklerin beden egitimi dersine iligkin tutum
puanlarinin bayanlarin beden egitimi dersine iliskin tutum puanlarindan istatistiksel olarak anlamli
derecede yiiksek oldugu tespit edilmistir. Giilsen vd. (2023) ortaokul 6grencilerinin beden egitimi ve
spor dersi mutluluk dizeyleri ile akademik basarilart arasindaki iliskinin incelenmesi isimli
caligmalarinda ise, cinsiyet degiskeni acisindan beden egitimi dersi mutluluk diizeylerinde anlamli bir
farklilik bulunamamuistir. Fakat ortalamalar incelendiginde erkek 6grencilerin mutluluk ortalamalar
kadin 6grencilerden daha yiiksek ¢ikmistir. Biiyiikaslan (2021) yapmis oldugu ¢aligmada ise kadin ve
erkek katilimcilarin memnuniyet diizeylerinin karsilastirilmasi sonucunda degiskenler arasinda anlaml
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farkliliklara rastlanmamistir. Literatlirdeki ¢alismalar incelendiginde ¢aligmamizda ¢ikan sonuglarla
benzerlik ve farklilik gosteren ¢aligmalar oldugu tespit edilmistir.

Kadin ve erkek Ogrencilerin sosyal beceri tutum Olgegi alt boyutlarindan aldiklar1 puan
ortalamalarinda kadin ve erkek 6grenciler arasinda anlamli farklilik olmadig1 tespit edilmistir. Sosyal
degisime aciklik alt boyutunda kadin &grencilerin, aktif katilim ve liderlik alt boyutunda ise erkek
ogrencilerin sosyal beceri tutum diizeylerinin puan olarak yiiksek oldugu da ¢ikan sonug¢ olarak
gozlenmistir. Gozler vd. (2020) ¢cocuk oyunlarinin ilkokul 6grencilerinin sosyal beceri diizeylerine etkisi
isimli yapmis olduklart ¢alismada, arastirmaya katilan Ogrencilerin sosyal beceri diizeylerinin
cinsiyetlerine gore anlamli diizeyde farklilagsmadigi tespit edilmistir. Duran vd. (2013) yapmis olduklar
caligmada cinsiyetler arasinda genel sosyal beceri diizeylerinde anlamli 6l¢iide farklilik oldugunu tespit
etmislerdir. Kadin 6grencilerin sosyal beceri puan ortalamalarinin erkek 6grencilerden yiiksek oldugu
sonucunu bulmuslardir. Deniz (2002) {iniversite 6grencileri ile yapmis oldugu calismada sosyal beceri
toplam puaninin cinsiyete gore farklilasmadigini belirlemistir. Kadinlarin sosyal beceri toplam puani
erkeklerden yiiksek oldugu da ¢ikan sonug olarak tespit etmistir. Siit (2014) yapmis oldugu tez
caligmasinda, kadinlar ve erkeklerin toplam sosyal beceri puanlar1 arasinda istatistiksel olarak anlamli
farklilik olmadigini tespit etmistir. Balkis vd. (2005) ilkogretim o6grencileri iizerinde yapilan bazi
caligmalarda kadin ¢ocuklarinin sosyal beceri diizeylerinin erkek ¢ocuklarindan daha yiiksek oldugu
sonucunu bulmuslardir (Siit, 2014). Kelles vd. (2017) Genglik merkezindeki serbest zaman
etkinliklerine katilan bireylerin sosyal beceri diizeylerinin bazi demografik degiskenlere gore
incelenmesi isimli ¢aligmalarinda, sosyal beceri diizeylerinde kadin ve erkek puan ortalamalar arasinda
istatistiksel olarak anlamli farkliligin olmadigin1 tespit etmislerdir. Literatiirdeki c¢alismalar
incelendiginde ¢aligmamizda ¢ikan sonuglarla benzerlik ve farklilik gdsteren calismalar oldugu tespit
edilmistir.

Ogrencilerin beden egitimi ve spor dersi memnuniyet Sl¢egi alt boyutlari ile sosyal katilim becerisi
olgegi alt boyutlar1 arasindaki iliskiyi belirlemek i¢in yapilan Spearman korelasyon analizi sonucunda
tiim alt boyutlar arasinda pozitif yonde anlamli farklilik oldugu tespit edilmistir. Beden egitimi ve spor
dersi memnuniyet 6lgegi tiim alt boyutlarinda dgrencilerin memnuniyet diizeyleri arttikga 6grencilerin
sosyal beceri Ol¢egi tiim alt boyutlarinda da artig oldugu sonucu bulunmustur. Kili¢ (2019) yapmis
oldugu calisma sonucunda, sosyal uyumu yliksek Ogrencilerin beden egitimi dersine yonelik
tutumlariin olumlu oldugunu ve beden egitimi dersine yo6nelik tutumlari olumlu olan 6grencilerin
sosyal uyumunun da yiiksek oldugunu belirtmistir. Tirk¢apar vd. (2020) yapmis olduklar1 ¢aligmada
spor yapmayan dgrencilerin spor yapan 6grencilere gore sosyal kontrol diizeylerinin yiiksek oldugu
tespit edilmistir. Cakmak Yildizhan ve Caglayan (2019) yapmis olduklari calismada sosyal beceri olarak
bilinen sosyal zeka ile beden egitimi dersine yonelik tutum arasinda pozitif yonlii ve istatistiksel olarak
anlaml iliskiler oldugunu tespit etmislerdir. Ozsayd1 (2024) ergenlik donemindeki 6grencilerin beden
egitimi ve spor dersine katilimlarinin sosyal becerileri iizerine etkisi isimli ¢alismasinda, 6grencilerin
beden egitimi derslerine katilimlarinin sosyal beceriler {izerinde olumlu bir etki yarattig
gozlemlenmistir. Balyan vd. (2012) ilkogretim 2. kademe Ogrencileri ile yapmis olduklari ¢calismada
beden egitimi dersine katimlarin sosyal beceriyi gelistirdigini tespit etmislerdir. Aljadeff-Abergel ve
Ayvazo (2020) ve Xu (2022) beden egitimi ve spor dersi ve sosyal beceri iizerine yaptiklari ¢alismada
beden egitimi ve spor derslerindeki katilimin 6grencilerin sosyal becerileri iizerinde olumlu bir etkisi
oldugunu gostermistir (Balyan vd., 2012). Literatiirde yapilan benzer ¢alismalar beden egitimi ve spora
yonelik olumlu tutum ve spor yapmanin sosyal beceriler tizerinde olumlu katki sagladigi sonucunu ifade
etmektedir.

Calismamizda elde edilen sonuglar dogrultusunda, beden egitimi ve spor dersi memnuniyet
diizeyleri ile sosyal beceri diizeyleri arasinda pozitif yonlii anlamli bir iliski bulundugu tespit edilmistir.
Bu dogrultuda, 6grencilerin sosyal becerilerinin gelistirilmesine katki saglamak amaciyla beden egitimi
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ve spor derslerinin niteliginin artirilmasi dnerilmektedir. Ozellikle derslerde kullanilan tesis ve spor
malzemelerinin yeterliliginin artirilmasi, 6grencilerin derse yonelik memnuniyet dizeylerini olumlu
yonde etkileyebilir. Ayrica, beden egitimi derslerinde 6grencilerin aktif katilimini destekleyen, is
birligine dayali ve sosyal etkilesimi artiran etkinliklere daha fazla yer verilmesi Onerilmektedir.
Ogretmenlerin dgrencilerin bireysel farkliliklarim dikkate alarak ders siirecini planlamalari ve
ogrencilerin derse yonelik olumlu tutum gelistirmelerini desteklemeleri de sosyal becerilerin gelisimine
katki saglayabilir. Bununla birlikte, okul yonetimleri tarafindan beden egitimi derslerine yonelik fiziki
ortamlarin iyilestirilmesi ve Ogrencilerin sportif faaliyetlere katilimini tesvik edici uygulamalarin
artirllmasi Onerilmektedir. Gelecekte yapilacak caligmalarda ise farkl illerde ve farkli egitim
kademelerinde benzer aragtirmalarin yapilmasi, elde edilen sonuglarin genellenebilirligi agisindan 6nem
arz etmektedir.
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OZET

Amag: Bu ¢aligmanin temel amaci, spor teknolojileri sektoriinde Mavi Okyanus Stratejisi ¢ercevesinde ortaya ¢ikabilecek
olan yeni pazar alanlariin sistematik bigimde incelemek ve bu bu yaklasimm spor teknolojileri baglamindaki
uygulanabilirligini analiz etmektedir. Caligma kapsaminda ozellikle giyilebilir spor teknolojileri, yapay zeka temelli
performans analizi uygulamalari, dijital antrenman ve izleme sistemleri ile sporcu performans: 6lgme ve degerlendirilmesi,
veri odakli hizmetler, spor hizmetlerinin teknoloji araciligi cesitliliginin artmasi ve yenilenmesi alt alanlar olarak
degerlendirilmistir. Mavi Okyanus Stratejisi’nin temel ilkelerini spor teknolojileri ekosistemine uyarlayarak, spor
endiistrisinde siirdiiriilebilir rekabet avantaji yaratabilecek yeni yatirim ve is modeli alanlarin1 kavramsal diizeyde ortaya
koymaktadir.

Materyal ve Metod: Arastirmada, nitel arastirma desenlerinden durum ¢aligmasi yaklagimi ve betimsel analiz uygulanmustir.
Aragtirmanin yontemi, yazili dokiiman ve arsiv taramasi ile kesfedici nitelikteki ikincil veri kaynaklarinin sistematik analizi
tizerine kurgulanmistir. Bu kapsamda spor teknolojileri alaninda gelistirilen yenilikgi {iriin ve hizmetler ile rekabet ve deger
yaratma stratejilerine iligkin raporlar, akadmeik yayinlar, sektor analizleri ve stratejik dokimanlar bitunctl olarak
incelenmistir.

Bulgular: Aragtirmanin bulgulari, spor sektoriinde yenilik¢i deger 6nerileri sunan, teknoloji temelli yatirimlarin belirgin
olarak arttigini ortaya koymaktadir. Ozellikle mobil uygulamalar, giyilebilir teknolojileri ve dijital performans 6lgme—
degerlendirme sistemlerini igeren {iriimler, deger yaratan hizmetlerin merkezinde konunmlanmaya baglamistir. Strateji tuvali
ve yok et-azalt-yiikselt-yarat basliklarinda yapilan durum tespiti ile spor teknolojilerinde yeni pazar arayisina giren spor
isletmeleri bulunmaktadir. Kadin sporculara 6zgii fizyolojik ve biyomekanik farkliliklari dikkate alan yeni 6l¢iim cihazlari,
6zel yazilim sistemleri, yeni spor merkezlerinde hizmet gesitliligi gelistirerek spor teknolojileri alaninda heniiz rekabetin sinirl
oldugu mavi pazarlan sekillendirmeye bagladiklar tespit edilmistir.

Sonug: Bu ¢alisma, Mavi Okyanus Stratejisi’nin spor teknolojileri sektoriinde yeni pazarlama alanlarmin tanimlanmasi ve
deger temelli rekabetin gelistirilmesi agisindan uygulanabilir ve islevsel bir stratejik gerceve sundugunu ortaya koymaktadir.
Spor teknolojileri alaninda yapay zeka destekli mobil uygulamalar, giyilebilir teknolojiler, dijital 6lgme ve degerlendirme,
spor merkezlerindeki farkli hizmet konseptleri rekabetin yogun oldugu geleneksel pazarlardan ayrisarak yenilik¢i deger
Onerileri olugturdugunu géstermektedir. Strateki tuvali ve yok et-azalt-ylkselt-yarat analizleri, spor iletmeleri ve teknolojiyi
kisisellestirilmis ve kapsayict mavi pazarlar sekillendirmeye basladigini ortaya koymustur. Spor endiistrisinde siirdiiriilebilir
biiylime ve yeni yatirim alanlarinin genisletilmesine yonelik kurumsal ve yonetsel ¢ikarimlar sunmaktadir.

Anahtar Kelimeler: Deger inovasyonu, Mavi Okyanus Stratejisi, Pazarlama, SporTeknolojileri, Yeni Pazar Olusturma.

ABSTRACT

Aim: The primary objective of this study is to systematically examine new market areas that may emerge within the Blue
Ocean Strategy framework in the sports technology sector and to analyse the applicability of this approach in the context of
sports technologies. Within the scope of the study, wearable sports technologies, artificial intelligence-based performance
analysis applications, digital training and monitoring systems, athlete performance measurement and evaluation, data-driven
services, and the increasing diversity and renewal of sports services through technology were evaluated as sub-areas. By
adapting the fundamental principles of the Blue Ocean Strategy to the sports technology ecosystem, it conceptually reveals
new investment and business model areas that could create sustainable competitive advantage in the sports industry.
Material and Method: The study adopted a case study approach from qualitative research designs. The research method was
based on a systematic analysis of written documents and archive searches, as well as exploratory secondary data sources. In
this context, reports, academic publications, sector analyses, and strategic documents related to innovative products and
services developed in the field of sports technologies, as well as competition and value creation strategies, were examined
holistically.

Results: The findings of the research reveal a marked increase in technology-based investments offering innovative value
propositions in the sports sector. Products incorporating mobile applications, wearable technologies and digital performance
measurement and evaluation systems, in particular, have begun to take centre stage in value-creating services.

Sports businesses entering the search for new markets in sports technologies are identified through the situation assessment
conducted under the strategy canvas and eliminate-reduce-enhance-create headings. It has been observed that new
measurement devices, specialised software systems, and new sports centres offering a variety of services, which take into
account the physiological and biomechanical differences specific to female athletes, have begun to shape blue oceans where
competition is still limited in the field of sports technologies.

Conclusion: This study demonstrates that the Blue Ocean Strategy offers a viable and functional strategic framework for
identifying new marketing areas and developing value-based competition in the sports technology sector. Atrtificial
intelligence-powered mobile applications, wearable technologies, digital measurement and evaluation, and different service
concepts at sports centres in the field of sports technologies have been shown to create innovative value propositions that
differentiate themselves from traditional markets where competition is intense. The strategy canvas and eliminate-reduce-
enhance-create analyses reveal that sports businesses and technology are beginning to shape personalised and inclusive blue
markets. It offers corporate and managerial insights for sustainable growth and the expansion of new investment areas in the
sports industry.

Keywords: Blue Ocean Strategy, Creation of New Markets Marketing, Sports Technologies,VValue Innovation.
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GIRIS

Endiistri, yenilenen ve siirdiiriilebilirligi olan, ilerleme gosteren, isletmelerin {iriin ve hizmet
cesitliligindeki artislari, miisterilerden gelen talepler, bilgi teknolojilerinin gelismesi, rekabet olgusunu
sektorler arasinda hizlandirmigtir. Spor endiistrisi, farkli birgok disiplinle birlikte hareket eden biiyiik
bir alandir. Isletmeler ve markalar, sporun yer aldig: tiim platformlarda is birligi kapsaminda yeri
almaktadir.

Spor endiistri de, bu sektordeki dinamik yapimin hareket alaninda teknolojinin getirilerini
kullanarak ilerleme saglamistir. Bu calismalar, toplumun istek ve taleplerini, kiiresel gelismeler
tarafindan takip ederek, refahi saglamak, {iriin — hizmet iiretmede kurumlarla i birligi yapmaktadir
(Yetkin ve Coskun, 2021). Sanayi devrimi ile beraber, insanlar {iretim fikrini iktisadi bir doniigiime
cevirmistir. Imalat faaliyetleri 1.Sanayi devrimi dénemi sanayi devrimi ile baglamis olup, ardindan
elektrigin bulunmasi ve toplu iiretimlerin harekete gecmesi 2.Sanayi donemi, teknolojik gelisimin
bireylerin hayatlarindaki etkinin yiikselmesi ile beraber dijital ilerlemeler 3.Sanayi dénemi, mevcut
teknolojik gelismelerin ve faaliyetlerin 4.Sanayi donemi, yapay zeka ve ileri teknoloji faaliyetlerinin
risk faktdrii haricinde, bireylerin hayatlarinda destekei unsur olarak giivence sagladig: 5.Sanayi donemi
olarak tarih siirecinde gelisimi gerceklesmistir (Giinay, 2002; Celep, 2020; Ozdemir & Hekim, 2018).

Profesyonel spor endiistrisi, her yi1l milyarlarca dolarlik gelir {ireten kiiresel olgekte ticari bir
ekosistem haline gelmistir. Bu gelirin biiyiik bir boliimii sponsorluk anlagmalari, ticari faaliyetler ve
medya haklar araciligiyla elde edilmekte olup, sporun artan ticarilesme siireci, markalar agisindan
stratejik bir pazarlama araci olarak degerlendirilmektedir. Ozellikle kiiresel spor organizasyonlar1 ve
popiiler sporcular, tiiketici algisin1 yonlendirme ve marka bilinirligini artirma agisindan kritik bir rol
ustlenmektedir.

Gilintimiizde spor endiistrisi, hizmet ve liriin agiin genis olmasiyla birgcok sektor icerisinde aktif
gelismelerin yasandig1 bir ekosistem haline gelmistir. Spor, miisabaka, seyir, saglikli yasama destek
saglayan bir alan haricinde, diplomatik olarakta iilkeler i¢in tiretken bir gii¢ halini almistir (Jankovic &
Stojanovi¢, 2019)

Spor endstrisi, spor Urlinleri Ureticileri ve tiiketicileri, bu piyasanin igerisinde farkli pazarlama
anlayiglarinin uygulanmasini beraberinde getirmektedir (Biihler vd., 2006). Pazarlamaya bakildiginda
miisterileri anlamali ve istedikleri bir tirlinii adil olarak gérecekleri bir fiyata teslim etmek igin bir hizmet
dagitim sistemi gelistirmelidir. Tiim bunlar1 yaparken ayn1 zamanda kar elde etmeye calisiimalidir.
Diger yonlerden pazarlama siirekli gelismekte ve ¢ok hizli degismektedir. Ornegin Sosyal medya,
miisteriye giiclii bir ses vermistir; sayfalar miisterilerin sosyal medyada iiriinlimiiz hakkinda yaptigi
yorumlar1 takip etmekte ve hatta bizleri puanlayarak degerlendirmede bulunmaktadir (Kotler vd., 2001).

Modern spor pazarlamasi i¢inde spor, miisabaka, organizasyon ve eglencelere yer veren hizmetleri
uretmek, c¢esitlendirmek ve ulasimi kolaylastirmak i¢in yeni yontemleri olusturan siiregleri
kapsamaktadir (Da Silva & Las Casas, 2020). Spor, kitlelere yayilan ve gittik¢e yayilan bir alan oldugu
i¢in, bu hale yine kitlesel gii¢ ile bugiinkii halini almistir (Altunbas, 2007).

Klasik pazarlamanin temel unsurlari, Uriin (product), fiyat (price), dagitim, yer (place) ve
tutundurma (promotion) olarak literatiirde yer alirken, pazarlamada kurumsal iletisim faaliyetleri ile
{irlin iletigimi, fiyat iletisimi, dagitim iletisimi ve reklam, halkla iligkiler, promosyon ve birebir satistan
olusan iletisim araglar ile pazarlama iletisimi siiregleri ile kapsamli hal almistir. Pazarlama stratejileri
lizerine markalarini, {irlinlerini ve hizmetlerini konumlandirmak i¢in isletmeler pazarlama karmasi,
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tiriin, fiyat, dagitim ve tutundurma dortliisiinden faydalanmaktadir (Argan & Katirci, 2008; Odabast &
Oyman, 2005 ; American Marketing Association, 2025).

Spor pazarinin ekonomik yapisi, seyirci ve hayran deneyiminin pazarlanmasi, yaym haklarinin
Satisa sunulmasi, sponsorluk is birlikleri ve bilet satiglar1 gibi ¢ok boyutlu gelir kaynaklarina
dayanmaktadir.

Bu unsurlarin bu yeni pazarlardaki etkilesimi, profesyonel sporlar1 yalmzca rekabetci bir alan
olmaktan ¢ikararak, yiiksek getirili bir finans kaynagina ve kiiresel bir ekonomi unsuruna
doniistiirmektedir. Dolayisiyla, sporun ekonomik biiyiime potansiyeli, dijitallesme ve medya
entegrasyonu ile birlikte daha da genislemekte ve sektorde yenilikgi is modelleri gelistirilmesine olanak
tanimaktadir.

Bugilin spor pazarlarinin olusumunu, hizmet ve iiretim alanindaki ¢aligmalarinin hizlanmasini,
ulasilabilirliginin saglanmasini destekleyen biiyiik gii¢ teknolojidir. Teknolojinin ivme alarak ilerlemesi,
gelismis iletisim firsati, tiretimin hizla dijital entegrasyonu, 6zellikle saglik sektdriindeki yeniliklere
acilma gibi olumlu etki yaratmigtir. Spor igletmeleri, beden analiz programlari, kuliip yonetim modelleri,
veri analizi ve arsivleme, internet portallarinda hisse senedi, satig — alis faaliyetlerini teknoloji tabanl
olarak gergeklestirmektedir (Sentiirk & Ozer, 2022; Akyiiz, 2017).

Glinlimiiz diinyasinda yeni pazarlar degerlendirildiginde ve sporda teknolojiyi ele aldigimizda
nesnelerin internetle kontrol ve koordinasyonu, siber sistemlerin kullanilmasi, bulut teknolojileri,
artirllmis gerceklikler, otonom robotik sistemler ve 3d yazicilar sayesinde ortaya ¢ikan katmanh
tiretimlerin gergeklestirildigi goriilmektedir (Tekin & Karakus, 2018).

Yeni nesil teknolojiler spor endiistrisi igerisindeki tiim pargalarin dijitallesmesi igin firsatlar
sunmaktadir. Akilli teknolojiler, giyilebilir teknolojiler ve akilli spor ekipmanlari spor pazari igerisinde
yeni spor iriinlerinin ortaya ¢ikmasina neden olmustur. Giiniimiizde, igeriginde barindirdig1 sensorler
vasitasiyla spor ya da egzersiz yaparken biyometrik dl¢limler alabilen akilli kiyafetler bulunmaktadir
(Okmen & Sarikaya, 2023). Bilgi ve teknolojideki erisilebilirligin kolaylasmasi, dijital ve kitle iletisim
alanlarinda bir iirlin halini almas1 ve bireylerin kaliteli yagsam, ihtiyaglarinin artmasi konusunda ilerleme
kaydettigi goriilmektedir.

Spor teknolojilerinde yeni pazarlarin olusumu, gelismesi ve flretmesinde mavi okyanus
stratejilerinin etkisi {izerinde bir degerlendirme yapilmistir. Teknolojik ve toplumsal gelismelerle
birlikte pazarm siirekli yenilendigi ve degistigi sdylenebilmektedir. isletmeler, bu pazarda talep
yaratarak gelismis ve billytimiislerdir.

Mavi okyanus stratejisi, kisa, orta veya uzun vadede planli hareket ile sistematik incelemeyle ortaya
¢ikmis, yenilenme ve az maliyet amaglama lizerine uygulamalar sektdre sunmustur (Ergen, 2011). Bu
vizyonun sahipleri W. Chan Kim ve Renée Mauborgne’dir. Uzun siiredir yapilan arastirmalarda,
orgiitlerin stratejik siire¢ ile performanslar1 arasindaki iyi iligkiler sonucu bu teorinin temelleri
olusturulmustur (Mi, 2015).

Mavi okyanuslar, giiniimiizde heniiz ortaya ¢ikmamis endiistrileri, yani rekabet nedeniyle heniiz
kesfedilmemis pazarlar ifade etmektedir. Rakiplerle savasmak yerine yeni talepler bulunan mavi
okyanuslarda hem karli hem de hizli biiyiime i¢in genis bir firsat mevcuttur (Barutgu, 2014). Mavi
okyanuslar bugiin, mevcut olmayan endiistrileri ifade ettigi sdylenebilir.

Orgitsel politikalar, sistemler ve kurum ikliminden meydana gelmektedir. Ust yénetim, kurumsal
politika ve isleyisleri yenilemeye odakli olsalar bile bu iklimi degistirmek zordur. Bu nedenle sistemdeki
yeniliklerin hayat geg¢irilmesinde, asama asama ihtiyaci anlatmak ve sistemi entegre ederken kurum
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kiltiiriinii yeniden insa etmek gerekmektedir (Kotler vd., 2009). Mavi Okyanus Stratejisi, sert rekabet
ortamindan uzaklagarak farkli pazarlarda siirdiiriilebilir bir liderlik elde etmeyi amaglar. Bu stratejinin
uygulanmasinda temel unsur ise, yeni yapilanma siirecinde mevcut ve potansiyel miisterileri sunulan
uruin ya da hizmete gekebilmektir (Yigit, 2015).

Spor sektorlii pazarlama inovasyonu iginde Onemli bir yer edinmis olup, dijital pazarlama
anlayisiyla birlikte teknoloji pazarinda da son donemlerde yapilan alan taramalari, inovasyon odakli
pazarlama yaklagiminin giderek yayginlastigini gostermektedir (Smith vd., 2024). Arastirma spor
teknolojilerinin kullanimi ve bu alanda olusturulan pazarin, mavi okyanus stratejileri anlayisi ile
degerlendirmektedir.

Spor endiistrisi, farkli sektorlerle bir arada is birliklerini stirdiirmektedir. Bu nedenle bazen kizil
okyanus ile mavi okyanus farkini ortaya koymak zor olabilmektedir.

Sektoriin dinamik yapisi, igletmelerin kendilerini 6nce mavi bir okyanustaymis gibi diisiinmelerine,
ancak beklenmedik bi¢cimde hizla kizil bir okyanusun i¢cinde bulmalarina yol agabilecegi yoniinde
varsayimlar ortaya koymaktadir. Bu nedenle basarili spor kuruluslar, mavi ya da kizil okyanusta
hangisinde olursa olsunlar bir yol haritas: belirlemeleri gerekmektedir (Oztiirk, 2015).

Mavi Okyanus Stratejisi, farkli bakis acilarindan yeni anlayislari ortaya ¢ikararak pazari kazanilir
ve tek haline getirme yontemi olarak onem arz etmektedir (Suhendi, 2020). Bu yeni anlayis, benzer
hizmet ve iriinlerin yer aldigi spor sektorii lizerinden yorumlanacak olursa, esnek olmayan nis
pazarlarinda endiistri i¢indeki sinirlarin1 agmak icin stratejiler belirlemeye yardimei olmaktadir. Mavi
Okyanus Stratejisi’nin éneminin, yeni olmasinin yani sira, mavi okyanuslarin degerini géstermesinden
ve bu okyanusa agilabilmenin stratejik hamlelerini sunabilmesinden geldigi diisiiniilmektedir (Ozden,
2022).

Orgiitler rekabet ettikleri sektdrlerde, geleneksel hizmet veya iiriinlerle 6n plana ¢ikmak yerine,
inovatif nig alanlarda potansiyel miisteri ve tiiketiciye ulasma konusunda yeni stratejiler yaratmaktadir.
Spor alaninda mavi okyanus stratejisi; rekabetsiz bir pazar alan1 meydana getirmeyi ve kurumlarin tim
organizasyonlarini uyumlu hale getirmeyi amagladigi goriilmektedir.

Mavi okyanus pazarlarinin ortaya ¢ikisi kizil okyanuslardan kaynaklanmaktadir. Kizil okyanus,
sektorde ayni tiir iiriinlerin ve hizmetlerin varligi ile birlikte iiriinlerin metalagmasina, ulasilabilir ve
farkli seceneklerin olmasiyla birlikte ortalama fiyat ve kér oranin diismesine sebep olmaktadir (Kim &
Mauborgne, 2005). Mavi Okyanus Stratejisi ise, yogun rekabetin yasanmadigi deger inovasyonunu
hedef almig alanlar yaratarak farkli bir miisteri kitlesi yaratmayir amaclamistir. Mavi Okyanus
Stratejisi’nin kizil okyanus arenasi disinda hayatta kalmak ve genislemek icin Snemli oldugunu
belirtmektedirler (Setiawan & Komara, 2020).

Kirmizi Okyanus Stratejisi

Faktorler (Kafa Kifsya Rekabef) Mavi Okyanus Stratejisi
Sektdr Sektordeki rakiplere odaklanma Alternatif sektdr arayislan
Stratejik Grup :It:;eﬂk grup igerisinde Uygun pozisyon Alternatif stratejik grup arayislan
Miisteri Grubu ML{sterl grubu igin daha iyi hizmete Sektordeki miisteri grubunun yeniden
5 yogunlasma tanimlanmasi
Uriin ve Hizmet S_ektor smfrlalrt |s;,fer|smde en iyi ariin ve Tamamlayici {iriin ve hizmet arayisi
Sunum Alan hizmet dederi saglama
Fonksiyonel ve Sektor iginde fiyat performansini artirmaya Fonksiyonel ve duygusal uyumun tekrar
Duygusal Uyum odaklanma disiniimesi ve yapilandirnimasi

Cevrede meydana gelen dedgigikliklere uyum  Cevre degisimlerine zamanin dtesinde

Zaman saglama uyum saglanmasi

Sekil 1. Kizil Okyanus ve Mavi Okyanus Stratejilerinin Karsilastiriimas: (Kim & Mauborgne, 2005)
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Kizil okyanus ve mavi okyanus stratejileri karsilagtirildiginda, mevcut pazarin daha homojen
oldugu, asir1 rekabet, mevcut taleplerin degerlendirildigi, ayni hizmet veya {irlin benzerlikleri i¢inde
barindiran pazarlarin kizil okyanus icerisinde bulundugu, yeni ve rekabetin az oldugu pazar alanlari,
yeni talepleri degerlendirmek ve farklilagsmayla birlikte diisiik maliyet yiiksek fayda saglayacak
alanlarda mavi okyanus stratejilerinde uygulandigi goriilmektedir.

Dinyada Uretim teknoloji ekosistemi icerisinde evrilmektedir. Bu nedenle, nesnelerin interneti,
biiyiik veri analizi, arttirilmig gergeklik / sanal gerceklik, otonom sistemler ve giyilebilir robotik icatlarin
ortaya ¢ikmasi yeni pazar alanlar yaratilmasin saglamistir (Tekin & Karakus, 2018).

Mavi Okyanus Stratejisinin uygulama prensipleri yedi asamadir;

1. Pazarin cergevesi yeniden c¢izilmistir,

2. Nicel verileri 6ncelik almamak,

3. Pratik olusturacak eylem alanlar1 yaratmak,

4. Kalite standartlar1 belirleyerek deger alani olusturmak,

5. Ihtiyaclardan daha fazlasina ulasmay1 hedeflemek,

6. Riskleri belirlemek ve dnlem almak,

7. Liderlik becerilerini gelistirerek yerinde stratejik kriterleri belirlemektir (Butler, 2008).

Mevcut literatiir incelendiginde, mavi okyanus stratejisinin ¢ogunlukla genel isletme, tiretim ve
hizmet sektorleri baglaminda ele alindigi; spor teknolojileri 6zelinde, dzellikle yeni Pazar yaratimi ve
deger inovasyonu perspektifinden sinirli sayida calisma bulundugu goriilmektedir. Spor teknolojileri
literatiirii ise agirlikli olarak performans gelistirme, dijitallesme ve teknoloji kabulii ekseninde
ilerlemekte, stratejik rekabetten uzaklasma ve pazari yeniden tanimlama siiregleri yeterince biitiinciil
sekilde ele alinmamaktadir. Bu ¢aligsma, spor teknolojileri alanin1 mavi okyanus stratejisi gergevesinde
ele alarak spor endiistrisinde yeni pazar alanlarinin nasil olusabilecegine iligkin kavramsal ve stratejik
bakis agis1 sunmayr amaclamaktadir. Caligmanin alana olan katkisi, spor teknolojileri ve rekabet
stratejileri literatiiriinii biitiinlestirerek, spor isletmeleri ve teknoloji firmalari i¢in stirdiiriilebilir biiylime,
yatinm ve farklilagma temelli stratejik ¢ikarimlar ortaya koymasidir. Bu yoniiyle arastirma, hem
akademik hem de literatiirdeki onemli boslugu doldurmakta hem de spor endiistrisinin stratejik
doniisiimiine yonelik uygulamaya doniik ¢erceve sunmaktadir.

MATERYAL VE METOD
Etik Onay

Bu arastirma i¢in, Istanbul Gelisim Universitesi Etik Kurul Baskanhigindan, 14.03.2024 tarih 2024
-05 sayili Etik Kurul Onay1 alimmustir.

Arastirmanin Modeli

Arastirmada, nitel arastirma desenlerinden durum c¢aligmasi yaklagimi benimsenmistir.
Aragtirmanin yontemi, yazili dokiiman ve arsiv taramasi ile kesfedici nitelikteki ikincil veri
kaynaklarinin sistematik analizi tizerine kurgulanmistir. Bu kapsamda spor teknolojileri alaninda
gelistirilen yenilik¢i {iriin ve hizmetler ile rekabet ve deger yaratma stratejilerine iliskin raporlar,
akademik yayinlar, sektor analizleri ve stratejik dokiimanlar biitiinciil olarak incelenmistir.
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Calismanin amaci dogrultusunda hedeflenen olgular hakkinda bilgi iceren yazili belgelerin,
gbzlem, goriisme ve dokiiman analizi gibi nitel alanda veri toplama yontemlerinin kullamldigi, bir
arastirma tiirtidiir (Yildirim ve Simsek, 2008). Dokiiman analizi, aragtirmanin amacina yonelik basili,
elektronik bilgi alanlarinin incelenmesi, kaynaklar1 bulma, okuma, not alma ve yorumlama yontemlerini
kullanmaktir (Karasar, 2005; Bowen, 2009). Mavi Okyanus Stratejileri kapsaminda, spor
teknolojilerinin yenilik¢i pazar anlayisi uygulamalari arastirilmis ve ilkeleri uyarinca incelenmistir.

Arastirmada kullanilan dokiimanlarin se¢imi belirli oOlgiitlerle gergeklestirilmistir. Dahil etme
kriterleri olarak;

I. Spor teknolojileri, dijital spor hizmetleri veya giyilebilir teknolojilerle dogrudan iligkisi olmasi,
(Kim ve Mauborgne, 2005; Norabuena vd., 2025; Gee, 2025).

Il. Rekabet stratejileri, deger inovasyonu veya pazar yaratma yaklagimlarini igermesi,
www.blueoceanstrategy.com Erisildi: 12.01.2026; https://holistiquetraining.com/ Erisildi: 12.01.2026;
https://bscdesigner.com/tr/ Erisildi: 12.01.2026

I1l. Akademik, sektorel veya kurumsal agidan giivenilir kaynaklar tarafindan yayimlanmis olmasi,
(Arslan ve Karakaya, 2023; Kobitek Raporu, 2025; Argemip, 2024 Raporu; Sultan vd., 2025; Agmala
vd., 2025).

IV.Mavi Okyanus Stratejisi’nin temel ilkeleriyle iliskilendirilebilir nitelikte olmas1 esas alinmistir.

Verilerin Toplanmasi

Arastirmanin konusu ve amaci baglaminda, spor teknolojileri ve stratejik rekabet alaninda
yayimmlanmis akademik makaleler, kitap, lisansiistii tezler, sektdr ve pazar raporlari, kurumsal ve resmi
web siteleri verileri incelenmistir. Segili dokiimanlar, spor teknolojileri alaninda teknoloji temelli iiriin
ve hizmetlerin gelisimini, rekabet stratejilerini ve Pazar yaratma siireglerini dogrudan ele alan
kaynaklardan olusmaktadir. Dokiiman analizi yontemi igerisinde betimden analizden faydalanilmistir.
[k asamada kuramsal cercevede &n inceleme yapilmis ve analiz birimi olarak metinde yer alan stratejik
ifade, kavram ve uygulama ornekleri belirlenmistir. ikinci asamada Mavi Okyanus Stratejileri
kapsaminda yer alan, spor teknolojilerinin yenilik¢i pazar yaratma potansiyeli, strateji tuvali ile yok et
— azalt — ylkselt — yarat gergevesinde ana tema ve alt temalari olusturulmus, veriler toplanmigtir. Bu
temalar esas alinarak yorumlanmis; spor teknolojilerinin yenilik¢i pazar yaratma potansiyeli biitiinciil
bir bakis agisiyla veriler toplanmistir.

Verilerin Analizi

Arastirmada elde edilen nitel verilerin analizinde, dokiiman analizi yontemi kapsaminda betimsel
analiz kullanilmistir. Betimsel analiz, elde edilen verilerin 6nceden belirlenen kavramsal cerceve
dogrultusunda diizenlenmesini, dzetlenmesini ve yorumlanmasini amaglayan bir yaklasimdir (Ultay,
Akyurt ve Ultay, 2021). Bu ¢alismanin analiz siireci, Mavi Okyanus Stratejisinin temel kavramlari,
strateji tuvali, degerler inovasyonu, yok et — azalt- ylikselt- yarat ¢ergevesi esas alinarak ytritiilmiistiir.
Betimsel analiz kapsaminda olusturulmus ana temalar ve alt temalari, Spor Teknolojilerinde Yenilikci
Deger Yaratim (Yapay Zekd Destegi, Application, Giyilebilir Teknoloji, Dijital Olgme —
Degerlendirme), Strateji Tuvali ve Rekabetten Ayrisma (Insan Kaynagi, Teknolojik Ekipman,
Kadinlara Ozgiiliik, Giivenilirlik, Ucret politikasi, Kullamim Siiresi, Hizmet Cesitliligi ve Secenekleri),
Yok Et-Azalt-Yiikselt-Yarat ile Deger Inovasyonu ( Deger iiretmeyen geleneksel Uygulamalar ( yok et)
Asirt maliyet (azalt), Yeni teknoloji temelli deger unsurlar1 (yarat) olarak olusturulmustur.
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Arastirma kapsaminda incelenen dokiimanlar, ¢alismanin amaci dogrultusunda temalastirilip,
veriler iligkilendirilerek nitel bir veri haline getirilmistir.

BULGULAR

Mavi okyanus perspektifiyle spor teknolojilerinde yeni pazarlar degerlendirildiginde, Mavi
Okyanus Stratejisi gelistirmede kullanilan araglari;

Yenilikci Deger: Ana temay1 olusturur. Ayni anda fark yaratma ve azaltilan maliyetler 6nceliklidir.
“Deger= fayda-fiyat” seklinde denklem kuruldugunda, yenilik¢i deger fayda, fiyat ve maliyet
oranlarinin dengelenmesi ile basar1 saglanabilir (www.blueoceanstrategy.com).

Maliyetier
| Eleme yapma l

[ Azaltmak | —_—

Yenilikgi deger
| Artirmak |
[ Yaratmak | —

Sekil 2. Yenilikci Deger Matrisi (Www.blueoceanstrategy.com).

Sekil 1’e gore yeni pazara girecek olan yatirmlarin maliyet noktasinda eleme yapmak ve fiyati
azaltmak yenilik¢i deger yaratma noktasini, degeri pozitif yonde arttirdigi ve yeni deger yarattigi
gorilmektedir.

Bugiin spor teknolojileri pazarinda az maliyetlerle yeni girisimlerin desteklendigi yeni yatirimlarin
tesvik edildigi bircok girisim destekleme fonlar1 bulunmaktadir. Spor sektdriiniin sunmadigi hizmet /
iirlin 6gelerinin yiikseltir ve hedef kitle degeri yiikselir.

Tablo 1. Betimsel Analiz Kapsaminda Olusturulmus Temalar ve Alt Temalar

Ana Tema Alt Tema Ag¢iklama Tablo
Spor Teknolojilerinde  Yapay Zeka Destegi  Spor  teknolojilerinde kigisellestirilmig, Tablo 2
Yenilik¢i Deger Application erisilebilir ve oOlciilebilir hizmetler sunarak
Yaratimi Giyilebilir Teknoloji yenilik¢i deger yaratimini destekleme ve yeni
Dijital Olgme — Degerlendirme pazar alanlarinin olusmasina katki saglamaktir.
Strateji Tuvali ile Insan Kaynag Spor  teknolojilerini  kullanarak,  spor Tablo 3
Rekabetten Ayrisma Teknolojik Ekipman hizmetlerindeki cesitliligi arttirmak,
Kadinlara Ozgiiliik farklilastirmak ve ozgiinliikle beraber spor
Guvenilirlik isletmelerinin rekabetten ayrisma diizeyini
Ucret politikast ortaya koymaktir.
Kullanim Siiresi
Hizmet Cesitliligi ve Segenekleri
Yok Et-Azalt- Deger iretmeyen geleneksel Yok Et-Azalt-Yikselt-Yarat cercevesi spor Tablo4
Yukselt-Yarat ile Uygulamalar ( yok et) teknolojilerinde  yeni iretim alanlarinin
Deger Inovasyonu Asirt maliyet (azalt) acilmasina zemin hazirlayan  sistematik
Yeni teknoloji temelli deger degerlendirmeyi saglamaktadir.

unsurlar1 (yarat)

Betimsel analiz kapsaminda olusturulmus temalar ve alt temalar, spor teknolojileri, lriin ve

hizmetleri kapsaminda Mavi Okyanus Stratejilerine gore degerlendirildigimde, yeni pazarlar
olusturabilmede siirdiiriilebilir degerler liretimi a¢isindan 6nem arz ettigi goriilmektedir. Spor isletmeleri
veya teknoloji firmalarinin maliyet — fayda dengesini yeniden kurgulamasi, farklilagma yoluyla

rekabetten ayrigsmasinda bu stratejilerin bir arag oldugu 6ne ¢ikmaktadir.
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Tablo 2. Spor Sektiriinde Yenilik¢i Deger Yaratan Teknoloji Yatirimlart

Tema Alam1  Marka Alt Tema Hizmet  Agiklama Kaynak
veya Urun
Fitbod APP Yapay zeké destekli  https://www.unite.ai/tr/best-ai-

kisisellestirilmis, seviyeye gore workout-tools/
egzersiz planlar1 sunar.
Physitrack  APP Sporculara uygun rehabilitasyon ve  https://www.physitrack.com
egzersiz programlari saglayan YZ
destekli bir mobil uygulamadir

FitrWoman  APP FitrWoman, kadin sporcularin adet  https://www.fitrwoman.com
dongulerini takip etmelerine ve
Spor antrenmanlarim1  bu  kaydedilen
Teknolojisi dongiilerine gore planlamalarina
yardimci olmaktadir
FORM Akilli Yiizme Bu cihazlar i¢ camina yansitilan bir  https://www.aquarally.org/
Smart Gozlukleri ekran aracilifiyla siire, mesafe,
Swim 2 tempo, kulag sayisi, yon tayini gibi

bilgileri gosterir.

Technogym  Dijital Olgiim Fiziksel ve biligsel kosullar igin  https://www.technogym.com/
Checkup Cihazi degerlendirme  saglamak  igin

gelismis  Olgiim  teknolojisi  ve

yapay zeka kullanir.

Spor sektoriinde yenilik¢i deger yaratan teknoloji yatirimlart degerlendirildiginde, spor
teknolojileri alaninda deger iireten hizmetlerde, yapay zeka algoritmasi kullanilarak mobil uygulamalar
ve giyilebilir teknoloji i¢eren iiriinlerin varligi goriilmektedir. Bireylerin hayatini kolaylastirmak, kisiye
0zgli egzersiz programi oneren ve takibini yapan uygulamalarin ¢esitliligi sz konusudur. Performans
sporunda ise, antropometrik bilgilerin takibi, antrenman verilerini analiz edip rapor halinde veren cihaz
yazilimlar1 igeren iirtinler {iretilmistir.

Strateji Tuvali

Strateji Tuvali, mavi okyanus stratejisini guclendiren, dikkatleri izerinde toplayan merkezi bir
eylem yontemi sunmaktadir. Isletmelerin markast, iiriin veya hizmet hedefleri kapsaminda gelecekteki
beklentilerini tek bir grafik seklinde yansitmaktadir (Kim and Mauborgne, 2017). Mevcut mavi
pazarlarda, okyanusa agilacak fikir ve eylemler ortaya koyulabilmektedir.

Yoksek

Sunus Sevives|

T

R

2 3 4 5 6
Rekabetgi FakiOrier

Algak

Grafik 1. Ornek Strateji Tuvali (Kim & Mauborgne, 2005)

“Strateji Tuvali” durum tespiti yaparak, sunma seviyesi ve rekabet¢i faktorler arasinda bir tani
sunmaktadir.
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Curves, saglikli yasam ve fitness merkezi olarak kurulmus ve kadinlara hizmet veren bir spor
isletmesidir. Geleneksel spor salonlar1 formatinda kurulmus olup, zamanla hizmet gesitliligi ve hedef
kitle farklilig1 ortaya koyarak yeni pazara ¢ikma karar1 almistir. Amerika’da spor salonlari kullanicilar
genel olarak salonlara aylik veya yillik ticretlerle kayit olan, grup dersleri, SPA, saglikli yeme- icme
secenekleri olan ve sosyal ortam yaratan, insanlarin sik tercih ettikleri isletmelerdir. Pazarin genelinde,
bu ayni tip hizmet veren spor salonlar1 bulunmaktadir. Diger taraftan Curves ise, egzersiz videolart,
kitaplar1, dergiler, evde egzersiz programlarinin uygulanabilecegi, az ekipman ve az maliyet gerektiren
ve tercih edilen uygulamalar bulundurmaktadir (Park and Lee, 2022).

Mavi Pazar olusturmak adina olusturulan bir soru: Kadinlarin geleneksel saglik kuliipleri ve evde
egzersiz programlari arasinda tercih yapmasina sebep olur?

Curves, geleneksel spor salonlar1 diginda, yeni bir deneyim alani olusturmustur. Quikfit dairesel
antrenman alanlar1 olusturup, bu antrenman modeli ile egzersiz aletlerinin doniisiimlii kullanilmasi,
bekleme siiresinin kisaltilmasi, dinlenme siirelerinde sosyal iletisimin saglanmasini tesvik etmistir. Evde
egzersiz agisindan degerlendirildiginde harekete gecemeyen kisilere 6zel tasarlanmig, 30 dakika siiren

egzersiz  alanlart  olusturulmustur.  https://www.blueoceanstrategy.com/tools/strategy-canvas/
Erisildi: 3.11.2025.
Aow====" A i ‘-""--“ = -__ .
:,'/:- f = Egriler -
/’/ JEv egzeorsiz
»/ programi
z 1
S/ / '..
/ Gnlulne‘kstl sagik
o iy e

Grafik 2. Curves Strateji Plani Grafigi (Kim & Mauborgne, 2017).

Curves Strateji Plan1 Diyagrami Grafigi degerlendirildiginde, mavi pazarlarin yaratilmasi, yenilik
degeri asamalari, siire¢ sonrasi elde edilen verilerle, mavi pazara agilmanin fark yarattigi ve tercih
edildigi goriilmektedir. Hizmette, teknolojik olarak ekipman cesitliliginde, hizmet — ders gesitliliginde,
farki ortaya koydugu ifade edilmektedir.

Tablo 3. Curves Strateji Plani Grafiginin Sonuglar

Boyut Gelg_neksg,l Saghk Ev Egzersiz Aciklama
Kullpleri Programi

Ev egzersiz hizmeti, az maliyetli ulagimla

. : oAy et 4

Uleret Yiiksek Disiik h?def kltlewbulmustur'. Bu “diisiik mallyet
yiiksek deger” kombinasyonu mavi
okyanus stratejisinin temelidir.
Ev ortamu, kisisel alan ve zaman esnekligi

. saglayarak kullanici rahatligint

Relies i s arttirmaktadir. Kisisel yagam alanina
uygun “deger inovasyonu” olusturur.

Jimnastik Aletleri / Techizat ~ Cok sayida Az A$1r.1 ‘?es‘ﬂ‘“.‘.‘ (Brtadan.kaldlrarak
maliyetleri diisiirecektir.

Egzersiz Siresi Ul Kisa Zamani sinirh bireyler i¢in pratik ¢dzlimler

sunar. Bu, deger yiikseltir.

Egitmen Bulunmasi

Siirekli ve birebir

Kisith veya grup
yonlendirmesi

Rehberlik sistemi ile maliyeti azaltir ve
kullaniciy1 6zgiirlestirir.
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Kadin topluluklarinda olumlu geri bildirim

(G)i(:lrﬂ?nme Ve IEIpI Zamanla azalir (Teusl':;ill(e’yici ve sahiplenme duygusu olusturup, baglilig
desteklemektedir.
Pozitif ve sosyal ortamda, hem cinslerle bir
Giivenli Ayn1 Cins Ortam1 Yok Cok yuksek arada olmak psikolojik olarak iyi olunusu
saglamaktadir.
L .. . Sosyal bariyerleri kaldirir, herkesin esit
CllivzniliLe gkl Villses oldugu bir alan saglamaktadir.
Kadinlar Arasi eglenceli Yok Cok Yiiksek Egzersiz aligkanliklarini eglenceli hale
Ortam getirip, stirdiiriilebilirligi saglamaktir.

“Ev Egzersiz Program1” ve “Geleneksel Saglik Kuliipleri”ni karsilagtiran klasik bir ornektir.
Curves, geleneksel saglik kuliiplerinden farkli olarak:

v Yalnizca kadinlara y6nelik bir ortam yaratti,

A NERNERN

olusturdu.

Ekipman cesitliligini azaltt1 ama motivasyonu ve rahatlig1 artirdi,
Egzersiz siiresini kisaltt1 (30 dakikalik dongiisel sistem),
Boylece diisiik maliyetle yiiksek deger sagladi ve yeni bir pazar alan1 (mavi okyanus)

Curves, ayni sektorde yer alan egzersiz ve saglik isletmeleri ile direk rekabet etmemis ve kendi
hedefleri dogrultusunda yeni bir talep yaratmistir. Zaman igerisinde ise, en biiyiik kadin fitness zinciri
haline geldigi goriilmektedir. Yeni pazara ac¢ilmanin riskleri olsa da, sonunda mavi bir Pazar yaratmay1

basarmustir.

Yok, Et-Azalt-Yukselt-Yarat Tablosu

Yenilik¢i deger yaratma ve strateji tuvali mavi okyanusun, deger iiretme, gesitlilik yaratma ve
kiiresel pazarlara agilma konusunda dort soru olusturulmustur (Giines, 2011). Bu tablo yeni bir deger
diyagrami yaratmak, var olan durumu tespit ve fayda tizerine kurulmustur (Malhotra ve Seth, 2014).

Diigiirmek
Hangi faktorler endiistri

standardinin altina
diigiiriilmeli?

Elemek
Endiistri igindeki
faktorlerin hangileri
elenmeli?

Yeni Bir
Deger
Egrisi

Yaratmak
Endiistrinin hig
sunmadig! hangi
faktorler yaratilmali?

Yiikseltmek
Hangi faktdrler endiistri
standardinin dstiine
yiikseltilmeli?

Sekil 3. Stratejik Yenilik Matrisi Kaynak: (Kim & Mauborgne, 2005).

Dort eylem yapisi, hangi endiistri olursa olsun, tamamen kabul gdren tartismasiz kabul ettigi
degiskenlerden hangisinin ortadan kaldirilacagi (Yok et), hangi degiskenin endiistri kriterlerini
minimize edilecegi (Azalt), hangi degiskenin endiistri kriterlerinin iyi seviyede artacagini (Yiikselt) ve

endiistrinin daha 6nce hi¢ temin etmedigi iiriin / hizmet degiskenlerinin nasil meydana getirilecegi
(Yarat) tarzinda gelisen dort kritik degerlendirme 6gesine cevap vermekte oldugu ifade edilmektedir.
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Spor teknolojileri alanindaki gelismelere gore degerlendirildiginde;

Spor teknolojilerinin bireylere ulasabilmesinde, artan maliyetler tercih edilebilirliginde
etkilemektedir. Uriin kullanicilarin  amaglar1  dogrultusundaki teknoloji  kullanimi  arttirmak,
giincellenerek bir sonraki alima tegvik etmek icin, maliyetleri diisiirme uygulamasi tavsiye edilmektedir.
Yeni pazarlara acilmay1 hedefleyen isletmeler veya bireyler, yer edinebilmek adina hangi degisimin
saglanmas1 gerektigini ve isleyisinin nasil olmasi gerektigini planlamalidir. Uriin veya hizmeti
markalastirmak i¢in, spor ekosistemi igerisinde daha dnce sunulmayan, tiirevlerinden farkl yatirimlar
hedeflenmelidir. Ihtiyag ve talepler dogrultusunda, teknolojik olarak yeni program ekleme, giincelleme
farkli hizmet ¢esitliligi saglanmay1 onerebilmektedir.

Catapult, kiiresel spor teknolojileri pazarinda, 6zellikle takim ve sporcularin potansiyelini bulmak,
gelistirmek icin kullanilan akilli sistemlerdir. Catapult, {iriinleri spor analitigi, performans 6l¢iimii,
Onleyici ¢aligmalar ve sahaya geri doniis analizlerini 6lgek i¢in kurgulanmistir. Bir girisimcilik faaliyeti
olan Catapult, giyilebilir teknoloji ile sporcu ydnlendirme, yonetme, veriyi aktaran, yorumlayan bir
sisteme sahiptir. Catapult markasi i¢in yenilik¢i degeler katma, dort eylem matrisi degerlendirildiginde;

Tablo 4. Yok Et-Azalt-Yikselt-Yarat Catapult Tablosu
Eylem Soru Aciklama Catapult Ornegi
Yazilim olarak
Geleneksel, tek parametre ¢esitlendirilmis olup, yapay

Spor endustrisinde eski tarz
olup deger yarat mayan

Yok Et ; , olcen 6lcimi yapan araglar  zekd teknolojileri geligimi
hangi  unsurlar  siregten
ortadan kaldirilir. kapsaminda geleneksel
¢ikarilmalidir? -
veriler kaldirilmistir.
Spor endustrisindeki  Kullanict ara yiizi Catapult_ setlerl,_ glyllet_)ll_lr
- N s . s e yelekleri ve veri setlerinin
Kugult teknoloji kriterlerinin hangi  basitlestirilip, karmasik L
.. kullanimu, modiillerini
unsurlarinda azaltilmalidir? ~ mentiler azaltilir. . P
basitlestirmistir.
Catapult, gelistirilmis GPS
Spor endstrisindeki hangi - o e hgs_sa5|yet|, VR tek_nqlop,
. Biiyiik veriyi dogru yonetir, zihinsel ve fiziksel
unsurlarin ~ faaliyet alam . A . ..

Yukar1 Cekmek Lo video egitimlerle  performansin video analizi

ortalamasinin tizerine o o .
. yeniliklerden haberdar olur.  gibi ayrintili analizlerle spor
c¢ikarilmasini gerektirir? L N -
sektoriinde guvenlik
seviyesini yiikseltmistir.
Catapult, kadm sporculara
Spor Endstri icerisinde Yapay zeké temelli egzersiz ozel, fizyolojik durumlan,
. . ve antrenman tavsiyeleri, branglarina ozel
sektorde var olmamig hangi . . . .

Yarat - iyilesme protokolleri, oyun parametreler ve analiz, yaris
farkli deger unsurlar1 cileri L . 9 D . ;
el stratejileri ve ticari yeni hazirlig ozellikleri

’ ortakliklar yapilir. yaratarak yeni bir kullanici

degeri olusturmustur.

Spor endiistrisi, teknolojik gelismelerin 15181nda, firmalarin rekabet yontemleri icerisinde, iiriin ve
hizmetlerini kiiresellestirmistir. Hizmet ve iiriin arasindaki gesitliligin birbirlerine benzer hale gelmesi,
degisim riizgarlarin1 ve yeni fikirlerini baglatmistir. Mavi okyanuslarda, farkli, yeni ve giincellenmis
teknolojik icatlarin giin gegtikge cogalacagini sdyleyebiliriz. Mavi Okyanus Stratejilerinde Yok Et-
Azalt-Yilkselt-Yarat ile Deger inovasyonu Catapult markasi iizerinden incelendiginde, Catapult’un,
geleneksel verileri azaltmasi, kullanict ara yliziini kolaylastirmis olmasi yok et, giyilebilir teknoloji
olarak kullanilan ekipmanlarin sadelestirilmesi kiigiilt, yazilim gelistirme ve siber giivenligin
yiikseltilmesi ve Catapult kullaniminda hedef kitlelerin kadinlara ¢evrilmesi, 6zel analiz sekmelerinin
cklenmesi yaratma boyunda yer aldig1 goriilmektedir.

TARTISMA VE SONUC

Kiiresel spor pazarinda rekabetin yogunlagmasinin temel nedenlerinden biri, spor iriin ve
hizmetlerinin teknoloji temelli doniisiin ile birlikte benzer deger Onerileri sunmaya baslamasidir. Bu
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rekabet ortaminda kalabilmek igin inovatif yatirimlar ve gelismeler sart olmustur. Bu calismada elde
edilen bulgular, spor sektoriinde aym1 Pazar igerisinde yogun rekabetin yasandigi kizil okyanus
kosullarinin mevcut deger Onerileriyle siirdiiriilebilir rekabet avantaji iretmekte yetersiz kaldigini, buna
karsilik spor teknolojileri baglaminda mavi okyanus stratejilerine yonelik akademik ¢aligmalarin sinirli
oldugunu ve yeni pazar alanlarinda gelistirilen uygulamalarin biiyiik 6lciide teknoloji odakli deger
inovasyonu temelinde sekillendigini ortaya koymaktadir.

Dinamik ve cesitlilik igeren, birbirine yakin pazar alanlar1 olan spor sektorii i¢in, teknolojinin
faydalarindan yararlanarak yeni bir strateji modeli ile kizila uzak, miisterilere yakin pazar alanlar
olusturulabilecegi goriilmiistiir. Tiiketiciler i¢in ¢ekici héale gelen deger 6nermesinin, isletmelerin etkili
bicimde kar elde etmesi, maliyetlerin azaltilmasi, farklilagmanin saglanmasi ve tiiketici motivasyonunun
artirilmasiyla dogru orantili olmasi beklenmektedir (Kalkan ve Alpaslan, 2009).

Arastirma bulgulari, geleneksel spor isletmelerinde pazar alanlarinin genisletilmesi, hizmet siireleri
ve cesitliligi, hedef kitlenin farklilastirilmasi (kadinlara 6zgii) ekipman teknolojisi, ticret politikalar1 ve
insan kaynagi kullanimi gibi rekabet unsurlarinin giderek homojenlestigi goriilmektedir. Bu durum
isletmelerin fiyat ve maliyet odakli rekabete yonlenmesine enden olmakta ve siirdiiriilebilir rekabet
avantaji yaratilmasini zorlastirmaktadir. Calismada incelenen 6rnekler, 6zelikle yapay zeka destekli
mobil uygulamalar, giyilebilir teknolojiler ve dijital 6lgme — degerlendirme sistemlerinin mevcut pazar
yapilarinda farklilasmay1 zorlagtiran bu rekabet ortaminda yeni pazar alanlari olusturma ve deger temelli
rekabetten ayrigma potansiyeline sahip oldugunu ortaya koymaktadir.

Caligmanin sonuglara gore, spor teknolojileri ekosisteminde yasanan doniigiim; kurumlarin
sinirlar1 ve rekabet kurallar1 belirli, iiriin ve hizmet bilesenleri biiyiik olgiide benzesmis geleneksel
stratejik yapilardan uzaklastigini gostermektedir. Spor sektoriinde rekabetin yogun oldugu geleneksel
stratejik

yol haritalarinin giderek islevini yitirdigi ve isletmelerin yonetsel bilgi, yaraticilik ve yenilik
kapasitesiyle sekillenen yeni bir yapiya evirildigini gostermektedir. Bu doniisiim, Kim ve Mauborne
(2004) tarafindan tanimlanan Mavi Okyanus yaklasiminin spor teknolojileri baglaminda gecerliligini
destekleyen bir zemin sunmaktadir.

Bugiin spor teknolojileri pazarinda az maliyetlerle yeni girisimlerin desteklendigi ve yeni
yatirimlarin tesvik edildigi bir¢cok girisim destekleme fonlar1 bulunmaktadir. Yeni pazara girecek olan
yatirimlarin maliyet noktasinda eleme yapmak ve fiyati1 azaltmak yenilik¢i deger yaratma noktasini
pozitif yonde etkiledigi goriilmektedir. Isletmelerdeki iist diizey yoneticiler, yenilik kapsamindaki
caligmalarini deger yaratma Onceliginde planlarlarsa yeni pazarda istiinliik saglayabileceklerdir. Ayni
zamanda pazara ilk kez girmenin avantaji, rakip bulunmamasidir. Bu durumda iiriin veya hizmet i¢in
marka hareket alanini konuya 6zgii tutmaktadir (Sayedhar, 2021; Cengiz, 2013; Agnihotri, 2015; Ergen,
2011).

Spor sektoriinde yenilikci deger yaratan teknoloji yatirimlar1 incelendiginde, elde edilen bulgular
spor teknolojileri alaninda 6zellikle yapay zeka destekli mobil uygulamalar ve giyilebilir teknolojilerin
on plana c¢iktigim1 gostermektedir. Arastirma kapsaminda degerlendirilen veriler, bireylerin giinlitk
yasamini kolaylastiran, kisiye 6zel egzersiz programlar1 sunan ve bu programlarin takibini saglayan
uygulamalarin gesitliliginin arttigin1 ortaya koymaktadir. Bununla birlikte performans sporuna yo6nelik
bulgular, sporcularin antropometrik verilerinin izlenmesi, antrenman verilerinin analiz edilmesi ve
raporlanmasina imkan taniyan cihaz ve yazilimlarm yaygilastigim gostermektedir. Ozellikle Fitbod,
Physitrack, FitrWWoman, FORM Smart Swim 2 ve Technogym Checkup gibi érnekler, yapay zeka
destekli giyilebilir teknolojiler ile dijital 6lgme—degerlendirme uygulamalarinin spor sektoriinde yeni
pazar alanlar1 olusturdugunu ortaya koyan somut bulgular arasinda yer almaktadir.
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Bu bulgular dogrultusunda, spor ve saglik alanlarinda 6zellikle giyilebilir teknolojilere dayal iiriin
ve hizmetlerin gelisimi, yeni ve heniiz doygunluga ulasmamis pazarlarin olustuguna isaret etmektedir.
Egzersiz takibi yapan akilli cihazlar, hatirlatma sistemleri ve sensor tabanli teknolojiler gibi
uygulamalar, literatiirde mavi okyanus stratejileri kapsaminda degerlendirilen yeni pazar firsatlar ile
paralellik gostermektedir (Kisi, 2017; Santas, 2020).

Strateji Tuvali kapsaminda spor hizmetleri degerlendirildiginde, Cruves 6rnegi degerlendirilmistir.
Curves kadinlara yonelik hizmet sunan bir saglikli yasam ve fitness igletmesi olarak konumlanmisg,
geleneksel spor salonu modelini benimsemek yerine, deger inovasyonu temelli farklilagsma ve yiikselme
stratejisi gelistirmistir. incelenen Strateji Tuvali Diyagrami, Curves’in rekabetin yogun oldugu mevcut
fitness pazarinda dogrudan miicadele etmekten kaginarak, kadinlara 6zgii ihtiya¢ ve beklentiler
dogrultusunda yeni bir deger Onerisi olusturdugunu gostermektedir. Genis ekipman ¢esitliligi ve yiliksek
maliyetli teknolojik yatirimlar yerine, hedef kitle uygun, kolay uygulanabilir ve zaman agisindan verimli
antrenman modelleri sunarak hizmette yalin olmay1 saglamistir. Hizmette, teknolojik olarak ekipman
cesitliliginde, hizmet — ders ¢esitliliginde, farki ortaya koydugu ifade edilmektedir. Strateji yelkeni
olarak, potansiyel pazarlardaki miisterileri, yeni miisteri kitlelerine kaydirmayi planladigi ifade
edilebilir. Brujo vd. (2021), dijital doniisiim ve etkili iletisim stratejilerinin spor isletmelerinde gelirin
maksimize edilmesi, spor merkezlerinde dijital teknolojilerin yalnizca operasyonel verimliligi artiran
ara¢ degil, ayn1 zamanda yeni deger Onerileri gelismesine ve pazar sinirlarinin yeniden tanimlanmasina
olanak taniyan bir unsur olarak konumlandigini ortaya koymaktadir. Ozellikle veri temelli hizmet
tasarimi, hedef kitleye yonelik iletisim kanallart cesitliligi, spor isletmelerinin mevcut doygun
pazarlarda fiyat rekabetine sikismak yerine, Mavi Okyanus Stratejisi gergevesinde yeni miisteriler
erismesine imkan tanimaktadir. Bu calismadan elde edilen bulgularin, ilgili literatiirdeki sonuclarla
paralellik gosterdigi ifade edilebilir.

Bugiin kiiresel ¢apta, saglikli yasam ve egzersiz hizmeti veren fitness kuliibii arasindaki rekabet
degerlendirildiginde, Portekiz’de fitness merkezleri isletmeleri iizerine yapilan calismalarda yeni
yatirim ve hizmet ¢esitliligi arayiglarinda istekli ve girisimei olduklart tespit edilmistir. Vitamin bar
kosesi, ¢cocuklara yonelik girisimler, aile hareketi, sosyallesme etkinlikleri gibi diger kuliiplerden farkli
yapilacak fikirlerle mavi okyanus arayislarinda oldugu goriilmiistir. B — Fit, Tiirkiye pazarinda,
kadinlara yOnelik egzersiz hizmeti veren, 30 dakikalik, istasyon galigmalar1 yaptiran ilk spor
merkezlerinden biridir. Curves ile paralellik gostermektedir ( Santas, 2020; Kisi, 2017).

Norabuena vd., (2025) tarafindan gergeklestirilen ¢alismada, spor emrkezlerinin mavi okyanuslara
acilma potansiyeli agirlikli olarak fiziksel yapi, siirdiiriilebilir yesil enerji kullanimi, yesil teknoloji
uygulamalar1 ve akilli altyap1 yatirimlari {izerinden ele alinmaktadir. Misirhigil & Bayansalduz, (2023)
yilinda yaptig1 ¢alismadaki bulgulara gore, spor merkezlerinin fiziksel yapisi kapsaminda, siirdiiriilebilir
yesil enerji, yesil teknoloji ve inovasyon odakli yenilikler, akilli alt yap1 yatirimlari {izerinden mavi
okyanuslara agilabilecegini vurgulamaktadir. S6z konusu calisma, spor merkezlerinde rekabetten
ayrismanin temel belirleyicisinin altyapi, fiziksel ve ¢evresel siirdiiriilebilir odakli yatirimlar oldugunu
vurgulamaktadir. Buna istinaden bu calismadan elde edilen bulgular, spor merkezlerinde mavi
pazarlarin olusumunun daha ¢ok hizmet igeriginin g¢esitlendirilmesi, hedef Kitlenin yeniden
tanimlanmasi, {iyelik modellerinde yenilik¢i diizenlemeler ve ekipmanlarda yapilan teknoloji temelli
iyilestirmeler tizerinden sekillendigini ortaya koymustur. Calismalardaki sonuglar, farkli diizeylerde ve
farkli stratejik odaklar iizerinden uygulanabildigini, ancak dogrudan paralel sonuglar ortaya
koymadigini géstermektedir.

Dort eylem yapisi, spor sektorii ve teknolojileri agisindan degerlendirildiginde, ortadan kaldirilacak
olanin yok olmasi, azaltilacagi, seviyesinin arttirilacagi, yaratacagi yontemindeki gelismeler; Catapult,
markasi lizerinden degerlendirilmistir. Spor endiistrisi, teknolojik gelismelerin 1s1ginda, firmalarm
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rekabet yontemleri igerisinde, {irlin ve hizmetlerini kiiresellestirmistir. Hizmet ve iirlin arasindaki
cesitliligin birbirlerine benzer hale gelmesi, degisim riizgarlarini ve yeni fikirlerini baglatmistir. Mavi
okyanuslarda, farkli, yeni ve giincellenmis teknolojik icatlarin giin gectikce cogalacagini
sOylenebilmektedir. Spor bilimleri alaninda dijital inovasyonun gelismesi, saglik, egzersiz ve insanda
yapilan yenilik¢i deger yaratma faaliyetlerini de hizlandirmistir. Teknolojik algoritmalarinin, bilgisayar,
nesnelerin interneti, mobil uygulamalardaki iiretimin arttig1, giyilebilir teknolojiler, sanal/artirilmisg
gerceklik ve yapay zeka platformlarinin spor sektoriinde hizla yer almaya basladigi goriilmektedir.
Bunun yaninda, ¢ip gelistirme uygulamalari, lifelogging kamera, Google glass, formetre, lifecall,
turglove, igloove eldiven, grossman dijital veri toplayict gibi teknolojik Grlnlerin spor sektoriinde
varligi goriilmektedir (Cili, 2016; Ozkaraca vd., 2011; Sagbas vd., 2016; Grossman, 2004).

Tim bu gelismeler degerlendirildiginde, mavi okyanusu kesfeden isletmeler, bir siire sonra
rakiplerini de bu siirece dahil edecegi, kisa, orta veya uzun vadede kizil okyanustaki yasanan hizh
gelisim ortamina doniisebilecegi 6n goriilmektedir. Mavi okyanus stratejisi, her ne kadar elestirilerle
karsilagmis olsa da, teorik siirlarina ragmen, pratige gegiste sektorler tarafindan uygulandig: ifade
edilmektedir.

Aldigi elestirilere ragmen, one siiriildiigiinden beri yogun ilgi toplamis ve bir¢ok endiistri tarafindan
kullanilmustir.

Sonug olarak, spor teknolojileri alanindaki yeni yatirim, gelismeler ve girisimler, rekabet pazari
igerisindeki ugraslar yerine, yeni kesifler, potansiyel misterileri ¢cekme eylemlerine giristigi agikca
goriilmektedir. Spor ekosistemi, farkli disiplinlerle birlikte bir¢cok iiretim alaninda yer aldigi ve hedef
kitlesini “’Insan”> olusturdugu icin ihtiyag ve talepler her zaman dikey olarak bilylimektedir. Mavi
okyanuslar kizil okyanuslara doniisme potansiyelinde bile olsalar, bu durum ydneticileri veya ekiplerin
yaraticiliklarini farkli boyutlara ¢ekecegi, sektdrii ise yeni is, liriin veya hizmet alanlarina ¢ekecegi 6n
gorulmektedir.

Caligma sonuglarina gore dneriler:

Spor isletmeleri, rekabetten ayrigsmak icin yapay zeka ve dijital teknolojilere dayali yenilik¢i
hizmetler gelistirmelidir.

v" Giyilebilir teknolojiler ve mobil uygulamalar aracihigiyla kisisellestirilmis misteri deneyimi
sunulmasi tesvik edilmelidir.
v' Isletmeler, genis pazarlardan ziyade nis hedef kitlelere yonelik stratejiler gelistirmelidir.

<

Dijital doniisiim, yalmzca verimlilik degil yeni deger yaratma araci olarak ele almmalidir.
v" Mavi Okyanus yaklasimi dogrultusunda, rekabetten uzak yeni pazar alanlari olusturulmalidir
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Egitimsel Amagclar ve Bicimler”

Erden Migteba OR?

ABSTRACT

Aim: This study aims to examine in which historical periods, for what purposes, and in what ways sportive recreation
functioned as an educational tool.

Material and Method: This study is a literature-based theoretical review. This study is a literature-based theoretical review.
This study was shaped by the question of how sportive recreation has been used throughout history as an educational tool, for
what purposes, and in what forms.

The educational function of sportive recreation was examined within the framework of historical periods. In this context, a
periodization was established including Antiquity and the Ancient Period, the Middle Ages, the Renaissance, the
Enlightenment, the Victorian Period, and the Contemporary Period. The review was based on studies accessed through relevant
academic databases and open-access academic sources using keywords related to sportive recreation, education, physical
education, moral education, and fair play. Sources were selected according to their relevance to the educational functions and
forms of sportive recreation across historical periods, and the relevant literature was evaluated from historical and theoretical
perspectives.

Results: The evaluation showed that sportive recreation served different educational purposes across historical periods. In
Antiquity, it fostered virtuous citizenship and the unity of body and soul; in the Middle Ages, it supported military preparation
and chivalric training. During the Renaissance and Enlightenment, it promoted holistic intellectual, moral, and physical
development. In the Victorian period, it was integrated into the education system to promote character education, discipline,
and moral conduct. In the Contemporary period, it supported physical development, social integration, psychological well-
being, and lifelong learning. These historical transformations indicate that the educational use of sportive recreation did not
remain fixed, but gradually expanded from relatively specific and period-bound functions to broader and more
multidimensional roles in contemporary education.

Conclusion: Sportive recreation served as an educational tool for different reasons in line with changing educational
understandings throughout the historical process; in this context, its role in education took on a dynamic character shaped by
the values and perspectives of each period.

Keywords: Moral Education, Philosophy of Sport, Physical Education, Recreation, Sportive Recreation.
OZET

Amag: Bu galismanin amaci, sportif rekreasyonun tarihsel siireg igerisinde hangi donemlerde, hangi amaglarla ve nasil bir
egitim araci olarak kullanildigini incelemektir.

Materyal ve Metod: Bu galisma, literatiir temelli kuramsal bir incelemedir. Bu ¢alisma, sportif rekreasyonun bir egitim araci
olarak tarih boyunca hangi amaglarla ve hangi bigimlerde kullanildig1 sorusundan hareketle sekillenmistir. Sportif
rekreasyonun egitimsel islevi tarihsel donemler gercevesinde incelenmistir. Bu kapsamda ilkgag ve Antik Donem, Orta Cag,
Rénesans, Aydinlanma Cagi, Viktorya Donemi ve Cagdas Doénem olmak iizere bir donemlendirme yapilmistir. inceleme,
sportif rekreasyon, egitim, beden egitimi, ahlak egitimi ve fair play ile ilgili anahtar kelimeler kullanilarak ilgili akademik veri
tabanlar ve agik erisimli akademik kaynaklar araciligiyla ulasilan ¢alismalara dayanmaktadir. Kaynaklar, sportif rekreasyonun
tarihsel donemler boyunca iistlendigi egitimsel islev ve bigimlerle iligkilerine gore secilmis; ilgili literatiir tarihsel ve kuramsal
perspektiflerden degerlendirilmistir.

Bulgular: Yapilan degerlendirme sonucunda sportif rekreasyonun her tarihsel donemde farkl egitimsel amaglarla kullanildig:
gorilmiistiir. Antik donemde erdemli yurttas yetistirme ve beden—ruh biitiinliigiinii saglama amaciyla 6ne ¢ikmugtir. Orta
Cag’da askeri hazirlik ve sovalyelik egitimi kapsaminda degerlendirilmistir. Ronesans ve Aydinlanma dénemlerinde zihinsel,
ahlaki ve bedensel gelisimi biitiinciil bigimde destekleyen bir arag olarak konumlandirilmustir. Viktorya déneminde karakter
egitimi, disiplin ve ahlaki davranislarin kazandirilmas: amaciyla egitim sistemine entegre edilmistir. Cagdas donemde ise
fiziksel gelisim, sosyal uyum, psikolojik iyi olus ve yasam boyu 6grenme hedefleriyle iliskilendirilmistir. Bu tarihsel
doniistimler, sportif rekreasyonun egitimsel kullaniminin sabit kalmadigini; gorece daha belirli ve déneme bagl iglevlerden
¢agdas egitim i¢inde daha genis ve ¢ok boyutlu rollere dogru kademeli olarak genisledigini gostermektedir

Sonug: Sportif rekreasyon, tarihsel siire¢ boyunca degisen egitim anlayislarina bagh olarak farkli gerekgelerle bir egitim araci
olarak degerlendirilmis; bu siirecte egitimdeki rolii donemin deger ve anlayislarina gore sekillenen dinamik bir yapi
kazanmustir.

Anahtar Kelimeler: Ahlak Egitimi, Beden Egitimi, Rekreasyon, Spor Felsefesi, Sportif Rekreasyon.
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INTRODUCTION

Education is not preparation for life; education itself is life (Dewey, 1938). From this perspective,
education gains meaning according to the type of knowledge, understanding, or skills to be taught, the
tools employed as educational instruments, and the environments in which it is carried out. Within this
broad educational diversity, this study focuses on how and in what ways sport, particularly recreational
sport, is used as an educational tool.

The multidimensional nature of the educational process implies diversity not only in methods but
also in the tools and practices used in education. Therefore, it is necessary to examine how teaching and
learning take place through different educational tools and practices. In this context, recreational sport
emerges as one of these educational tools and practices.

Within this conceptual framework, education is a broad concept that can be examined in its formal,
non-formal, and informal dimensions; therefore, individuals’ cognitive skills, knowledge levels,
intellectual capacities, characters, and behaviors develop through both school-based and out-of-school
educational processes. In this context, when historical examples of sports recreation are examined, it is
seen that it is not limited to a single educational example, but has served education many times from the
past to the present, and has been used as a functional educational tool in formal, informal, and non-
formal learning processes.

Through appropriate strategies, the learning process within sport and physical activity settings can
be aligned with learning principles such as trustworthiness, respect, responsibility, fairness, caring, and
good citizenship (Arizona Sports Summit Accord, 1999, as cited in Omar-Fauzee et al., 2012). From
this perspective, the use of sport as an educational tool to instill values and competencies essential for
humanity can be considered an important and meaningful educational approach.

When the relevant literature is examined, it is evident that there is a substantial body of research
addressing the relationship between sport and education. Within this body of literature, some studies
consist of empirical field research that examines the sport—education relationship across different sport
branches or age groups and aims to develop specific educational methods, while others are theoretical
studies that discuss the sport—education relationship on various conceptual grounds.

On the other hand, it is evident that the issue of how sport, in its recreational form, functions as an
educational tool has been largely neglected; and even when it is addressed, it is mostly confined to a
single historical context. This situation necessitates a holistic examination of how sportive recreation,
as a form of sport, has been used as an educational tool for different purposes, and in what ways and
forms, across different historical periods from past to present.

In line with this objective, the study examines the influence of Plato and Aristotle within the
educational philosophy aimed at cultivating the ideal human being in Antiquity; the decisive role of
wars and military requirements in shaping the aims of education during the Middle Ages; the re-
emergence of the human body as an educational value and the formation of an educational philosophy
based on the unity of body and mind during the Renaissance and Enlightenment periods; the contribution
of this philosophical background to the emergence of a sport-based educational model in Victorian
England; and finally, how sport has become an educational tool in the contemporary world. In
conclusion, this study did not aim to design a sports education tool or to present a purely historical
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overview of educational philosophy. Rather, it sought to reveal the purposes, needs, and justifications
for using recreation, an element of sports, as an educational tool throughout the history of education.

MATERIAL AND METHOD

This study is a literature-based theoretical review. The educational function of sportive recreation
was examined within the framework of historical periods. In this context, a periodization was established
including Antiquity and the Ancient Period, the Middle Ages, the Renaissance, the Enlightenment, the
Victorian Period, and the Contemporary Period. The review was based on studies accessed through
relevant academic databases and open-access academic sources using keywords related to sportive
recreation, education, physical education, moral education, and fair play. Sources were selected
according to their relevance to the educational functions and forms of sportive recreation across
historical periods, and the relevant literature was evaluated from historical and theoretical perspectives.

Sportive Recreation in Education: A Conceptual Framework

Considering that education has various types, the educational process can be defined through
different forms such as formal, non-formal, and informal education. Firstly, formal education is defined
as “the highly institutionalized, chronologically graded and hierarchically structured ‘education system,’
spanning lower primary school and the upper reaches of the university” (Coombs & Ahmed, 1974).
Secondly, non-formal education is defined as “any organized, systematic, educational activity carried
on outside the framework of the formal system to provide selected types of learning to particular
subgroups in the population, adults as well as children” (Coombs & Ahmed, 1974). In this sense, non-
formal learning can be understood as a comprehensive type of education that takes place outside the
formal education system, addresses people of all ages, and can occur in broad and diverse settings.
Finally, informal education, generally described as an unorganized and often unsystematic form of
learning, is a lifelong process through which individuals acquire knowledge, skills, attitudes, and
insights through daily experiences and exposure to the environment (Coombs & Ahmed, 1974).

In this context, if non-formal education is treated as a residual category of formal education, then
informal learning may also be understood as a residual category of non-formal learning (Schugurensky,
2000). However, although these three types of learning possess distinct characteristics, education should
not be regarded as a one-dimensional structure but rather as a multidimensional process in which these
forms complement one another. Schools can be regarded as important centres of recreation education,
with the capacity to introduce, guide, teach, and implement recreational activities for students
(Karakuguk, 2014). Nevertheless, the use of schools for leisure purposes has also been subject to debate.

According to Tezcan’s (2019) account of Hutchinson’s Principles of Recreation (1951), although
this approach has been supported because schools possess the necessary resources, occupy a central
position within communities, and serve aims compatible with leisure education, it has also been
criticised on the grounds that the primary function of schools is education, that teachers may not be
suitable for leisure leadership, and that schools may lack the financial resources to sustain such a dual
role (Tezcan, 2019). Despite these criticisms, the role of schools extends beyond merely providing
activities within the school setting. As Tezcan (2019) emphasises, schools should mobilise and
coordinate all community resources in terms of leisure education, cooperate with various institutions in
planning in this field, and conduct research on these issues.
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Recreational sports are those activities where the primary purpose of the activity is participation,
with the related goals of improved physical fitness, fun, and social involvement often prominent
(Recreational sports, n.d., retrieved February 2, 2026). In this sense, when referring to recreation, the
main focus is not on the criteria of “professionalism” such as the professionalization of sports,
professional competition, or the life of a professional athlete, but rather on the ability of sports to
improve human well-being. Within this framework, based on the concept of “a healthy mind in a healthy
body,” it can be understood that human well-being involves not only physical development but also
mental and spiritual development. From this perspective, the feature of promoting physical fitness,
defined as one of the fundamental functions of recreational sports, also supports mental fitness, thereby
enabling recreational sports to be considered an educational tool.

Moreover, the concept of recreation is addressed in the literature through multiple designations and
is employed with different conceptual formulations. Within this educational framework, various terms
are used to describe recreation, such as recreation of the sport, physical recreation, physical training,
movement recreation, leisure tourism, health recreation, recreation kinesiology or simply “recreate”
(Caushi, 2011). Accordingly, this study focuses on the use of recreational sport as an educational tool,
that is, the phenomenon of recreation as the “recreation of the sport.” These conceptual definitions
provide a framework for examining how sportive recreation has been positioned across different
educational contexts throughout historical periods.

Sportive Recreation as an Educational Tool: Ancient Foundations

The understanding of recreational sport as a component of education, and of educating individuals
through sport, can be traced back to Antiquity, particularly to Ancient Greece. The physical training—
based Athenian school system included music and sporting activities; these activities aimed to develop
the physical, mental, and moral attributes of the citizens of the city-state (Yildiran, 2005a; Demirel &
Yildiran, 2013). Within this educational framework, the educational ideal in Ancient Greek aimed,
through gymnastics, at the harmonious development of body and spirit and, accordingly, at enabling
individuals to attain a beautiful body and moral excellence (Demirel & Yildiran, 2013). This educational
orientation can be clearly observed in Plato’s educational thought. In this context, according to Reid,
Plato’s discussion of gymnastiké in the Republic, within the education of the guardians, may be regarded
as the origin of the belief that “sport builds character” (Reid, 2007). Moreover, according to Plato, sport
serves educational objectives such as the cultivation of personal virtue, intellectual achievement, and
political harmony (Reid, 2007).

Reid states that in Plato’s Republic, what is referred to as gymnastiké is not limited to the scope of
a “physical education” course as understood today within formal education; rather, as Plato explicitly
indicates, it encompasses various bodily activities such as dancing, hunting, athletic contests, and horse
racing. In this context, it is clear that Plato considered rigorous training and athletic competition as parts
of gymnastiké, although Plato clearly is not calling for his Republic to become an Olympic training
center (Reid, 2007). Of course, it is clear that Plato’s use of sport is not based on professional athletics,
because for sport to be “professional” it tends to lose its purpose as a recreational activity, but rather
becomes a way of life solely for the sake of sport, evaluated solely in terms of winning and losing.

In fact, the source of Plato’s ideas on the use of sport as an educational tool is the development of
the concept of “arete.” To say that sport builds character is simply to say that it cultivates areté (Reid,
2007). Because Plato thought that areté was the quality that made humans both good and happy, and
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therefore the purpose of all education, what distinguished Plato was the thought that sport might actually
cultivate areté in the soul (Reid, 2007). It can be understood here that a form of education that includes
sportive recreation is a form of education that encourages the individual’s spirit and, consequently, their
moral development. Therefore, the sporting activity discussed here is not solely about developing the
body, as a professional athlete does to achieve victory in professional competitions or as a bodybuilder
does by spending hours in the gym to achieve visual perfection. Rather, it is primarily an educational
tool used to develop the body alongside personality, character, behavior, and spirit.

When the reduction of sport from its educational purpose to a one-dimensional bodily activity and
its transformation into an athletic lifestyle based on excessive specialization are regarded as defining
characteristics of professional sport, it can be argued that Plato opposed an understanding that
foregrounds sport solely in these terms. Although he regarded athletic competition as important, his
resistance to such an understanding, by situating sport within educational boundaries, prioritizing the
individual’s holistic development through sport, and conceiving sport in the form of sportive recreation
as an educational tool, can be considered as an early intellectual example of how sportive recreation can
be approached within education. Here, holistic development is understood to involve physical, moral,
spiritual, and character formation.

Another approach to the use of sportive recreation as an educational tool in Ancient Greece is
Aristotle’s ideal of kalokagathia. Meaning “beautiful goodness,” this ideal is based on the combination
of deliberate character education (ethos) and the intellectual apprehension of the beautiful (kalon); when
properly understood, it reveals the potential of sport to function, even today, as a means of moral and
civic education (Reid, 2020). In line with this view, Aristotle also considers sport, when practiced in a
moderate form, as a suitable educational tool that prepares citizens for public and contemplative life
(Mares, 2022). The educational function of sport is grounded not only in moral ideals and the formation
of civic identity, but also in Aristotle’s pedagogical principles concerning how education should be
structured. Mares (2022), drawing on Barnes’s (1995) The Complete Works of Aristotle: The Revised
Oxford Translation, notes that Aristotle argues that, in education, practice should precede theory and the
body should be trained before the mind; accordingly, gymnastics is presented as an educational tool.
This is because, like other Greek thinkers such as Socrates and Plato, Aristotle also believed that a good
and well-trained soul is manifested in a beautiful body (Reid, 2012; Mares, 2022). In this context, as in
Plato, Aristotle also conceives sport as an educational tool employed within a recreational framework
for the formation of the good citizen.

In conclusion, Dewey’s idea that “Education is not preparation for life; education itself is life”
(Dewey, 1938) can be seen in the educational models of Plato and Aristotle in Ancient Greece. Both
thinkers define education as a continuous process that aims to develop the moral, physical, mental, and
civic qualities of individuals who actively participate in life. It is understood that this desired
development is intended to be achieved through sports recreation, in line with the idea that sports have
the capacity to develop both the body and morality. The preference for the term “sport recreation” when
explaining the role of sport in education is also important in this regard, because when sport is used in
the sense of an educational activity, rather than as a means of becoming a professional athlete, it
functions as an educational tool that enables citizens to develop in a desirable way.

The educational philosophy of Ancient Greece cannot be reduced to a single type of education. The
conscious and purposeful use of sports in line with fundamental goals such as moral development,
character development, physical development, and civic awareness demonstrates that the Ancient Greek
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educational philosophy possessed characteristics similar to formal education. On the other hand, the fact
that this education was not carried out within an institutionalized school system in the modern sense,
but rather as a continuous practice within life itself, shows that this educational approach bears traces of
informal and non-formal education. However, regardless of which type of education it is closer to, the
important point here is that in Ancient Greece, sport was a powerful educational tool used to consciously
train individuals in various ways according to a curriculum. Therefore, it is clear that the relationship
between sport and education does not mean training professional athletes or merely developing the body.
This brings the “recreational” aspect of sport to the fore as a tool used in education.

The Role of Sportive Recreation in Medieval Education: The Primacy of Military Training

The idea of using the recreational form of sport as an educational tool for moral and character
education, in addition to physical education, dates back to ancient times. However, the use of sport for
this purpose is not a concept unique to the ancient world. On the contrary, this understanding has
consistently emerged in different periods.

For example, with the spread of Christianity, the Medieval period developed an educational
structure dominated by scholastic thought, in which religious and intellectual instruction occupied the
centre of education (Aytag, 1992). From this, it can also be understood that the education of the body
remained relatively in the background during this period. In Medieval thought, material things and minds
(or souls) were thought to be far apart on the great chain of being, so matter was considered to be lower
on this chain than the mind or the soul (Lagerlund, 2007). However, even though the body was seen as
a lower category than the spirit in this era, it still needed to be trained. The main motivation for using
sports as an educational tool during this period was not, as in ancient times, various pedagogical
developments, but rather to survive in battle and gain military competence through physical strength.
Given the characteristics of the period, it was necessary to train the institution that would protect people
and the church in the best possible way (Demiriz, 2014; Akkurt & Sinoforoglu, 2020). This institution
was chivalry. In line with this purpose, knightly education included training in seven fundamental skills:
horseback riding, swimming, archery, swordsmanship, hunting, chess, and the art of writing good poetry
(Alpman, 1972; Aytag, 1992; Akkurt & Sinoforoglu, 2020).

Knight training can be considered as an example of the use of sportive recreation as an educational
tool in the Middle Ages. When examining the training required for someone wishing to become a knight,
it can be seen that various types of sportive recreation, along with other types of recreation, were
included in this training. In this context, Cartwright (2018) notes that knight candidates, in order to
become true knights, were trained from a young age in sports, starting with basic horsemanship and
weapon skills, followed by personal development through music and dance knowledge, reading and
writing skills, chess playing, hunting skills, and, in addition to these, lance and sword training aimed at
strengthening muscles and preparing for real battles (Cartwright, 2018). In addition, people used sports
not only for entertainment but also to demonstrate how strong their bodies were. For this reason, sports
such as archery and early versions of football and golf had become exercises for soldiers in the army
(Wu, 2023). Therefore, it is understood that during this period, the recreational forms of sport were used
as an educational tool, particularly in military training programs, with the aim of strengthening the body.

As a result, it can be seen that examples of sporting recreation in the Medieval period were used as
an educational tool for a specific purpose, namely to strengthen the body for military purposes.
Especially when considering the model of knightly education, it can be said that it bears traces of formal
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education because it was not random but rather a conscious and systematic type of education. On the
other hand, even if it was limited to a specific class, due to its integration with the realities of life, its
planned, purposeful, and practical nature, and its absence from a formal school system, it can be argued
that it is closer to non-formal education.

From the Renaissance to the Enlightenment: The Reconfiguration of Body, Mind, and
Institutionalization of Sport in Education

Another historical milestone in the use of sports in education is the historical phenomenon we call
the Renaissance: the emergence of individualism, the awakening of the urge for beauty, the triumph of
worldliness and joie de vivre, the mind’s dominance over worldly reality, the revival of the will to live,
and the developing awareness of what personality is in its natural relationship with the world (Huizinga,
2005; Akkurt & Sinoforoglu, 2020). For this reason, the importance attributed to the body increased
during this period, and education through sport, along with physical activity also gained greater
significance accordingly. Additionally, this period, for example in France, emerged as a time when
bloody and violent representations disappeared, replaced by the development of games focused on skill
and dexterity (Akkurt & Sinoforoglu, 2020). Meanwhile, in Italy, humanists admired the educational
systems of the ancient period and valued the balanced education of mind and body that was part of the
educational philosophy of that era; thus, physical education, one of the fundamental elements of
kalokagathia, regained importance as a means of achieving the ideal human being (Akkurt &
Sinoforoglu, 2020). Therefore, it can be understood that during this period, while the human body was
being trained, the aim was also to educate the individual in terms of features such as mind, morality, and
citizenship, just as in ancient times.

Consequently, the medieval understanding that sport was merely a means to develop the body for
strength and survival in war changed with the Renaissance. This is because the idea that had been
neglected in the Middle Ages, namely that human beings are valuable in themselves and are free
creatures with a rational mind and the ability to do various things, began to take center stage as an
understanding that regained importance with the Renaissance. The product of this intellectual
transformation is the idea of using sport as an educational tool to develop the human being not only
physically, but also in various ways that highlight the role and importance of the human being in life,
just as in ancient times. This idea reemerged with the Renaissance and subsequently took shape as an
educational method during the Enlightenment. Indeed, since humans are beings that create culture,
movement and sports education are also a path to physical culture (Yazici, 2014; Akkurt & Sinoforoglu,
2020).

In England, one of the starting points of the Enlightenment, John Locke, a representative of the
English Enlightenment, saw the path to the healthy functioning of the mind as having a healthy body
(Keles, 2013; Akkurt & Sinoforoglu, 2020). Locke argues that in order to achieve a strong, robust, and
healthy body, certain concrete and practical measures must be taken regarding issues such as health,
swimming, sleep, eating and drinking, habits, rewards, and punishments, maintaining that all of these
contribute to a person’s physical and mental well-being (Cihan, 2006; Akkurt & Sinoforoglu, 2020).
Thus, the expected benefit of the concept of learning through sport, which was integrated into the
educational philosophy of the period, can be considered to be keeping people physically and mentally
fit through sporting activities, as well as keeping them intellectually, spiritually, and morally fit through
the processes of carrying out these activities.
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According to Locke, the human mind is like a blank slate (tabula rasa) at birth, and humans acquire
all their knowledge through subsequent experience (Locke, 1992; Cihan, 2006). Therefore, Locke
believed that the human mind is blank at birth and that all knowledge is the result of external influences
(Cihan, 2006). Meanwhile, Locke believed that success in the art of raising people could be achieved
by combining moral, mental, and physical education (Sena, 1976; Cihan, 2006). Thus, according to him,
what was important in education was not passive learning but always active experience, which is why
he attached great importance to all kinds of physical education (Cihan, 2006). Based on this idea, the
mind, which is a blank slate, learns whatever it learns by doing and experiencing through an active body,
and every piece of knowledge it acquires is also thanks to this activity. This demonstrates the underlying
logic behind the use of sport as a useful and functional educational tool in its “sportive recreation”
version. On the basis of the view that developing a strong character is directly linked to developing a
strong body, it can be argued that the idea that sport can be used not only for physical development but
also to educate and develop a person’s personality, behavior, and morals began to be included in official
education plans and curricula starting from the Enlightenment period.

Cihan (2006) states that Locke, in Some Thoughts Concerning Education (1992), argued that the
body should be strengthened through training and experience and that moral education should be
included in education and teaching. These ideas of Locke had a significant impact on educational
approaches, particularly in European countries, especially in his home country of England (Cihan,
2006). As a result, examples can be found where the recreational version of sports is used as an
educational tool in formal education to cultivate virtuous individuals.

As an example of this effect, Jean-Jacques Rousseau, one of the most important representatives of
the French Enlightenment, presents in Emile the child as a being who is constantly in motion, learns
through observation and experience, acquires knowledge from nature, and develops body and soul
simultaneously in this process (Rousseau, 2009). In Emile, Rousseau also suggests that age-appropriate
bodily activity supports the development of thought, since the child’s intellectual capacities develop
more naturally and effectively through movement, direct experience, and active engagement with the
environment (Rousseau, 2009). In the same work, Rousseau’s Emile exercised in the early hours of the
morning through activities such as running barefoot, high jumping, and climbing walls and trees;
because he needed strength, and a strong body was seen as a fundamental condition for a healthy mind
(Demirel & Yildiran, 2013). In this context, Rousseau wanted to convey the following message to us
through Emile: “If the body must be strengthened, it is because nature is harsh and full of dangers but
also because of the link between the physical and the moral: If the body is strong, the soul will be, too”
(Tosato-Rigo, 2012). Similarly, in another example, one of the fundamental principles of education at
the Philanthropinum, founded by the German Enlightenment thinker Johann Bernhard Basedow, was
the idea that the cultivation and perfection of the soul depended on the body (Findczy, 1927, as cited in
Virag, 2019; Mihalovicsné, 2006, as cited in Virag, 2019). In Basedow’s education system, students
spent a great deal of time outdoors; they frequently went on excursions, played in the open air, and
engaged in controlled physical exercises with pleasure (Virag, 2019). In light of all these developments,
it can be said that the view that sportive recreation is not only a means of developing the individual’s
body but also an educational tool that contributes to personal and moral development is gaining
increasing validity and acceptance within the formal education system.
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Victorian England: Sport, Fair Play, and Moral Education

With the expansion of physical activities in educational institutions, sport has gained greater
acceptance as an educational tool within formal education curricula. Consequently, sportive recreation
has become a dynamic, active, and undeniable educational element that enables students to experience
comprehensive development in terms of physical, mental, moral, personality, and behavioral
dimensions. In this regard, as Kazmierczak (2018) states, “a decisive role in popularizing physical
activity and sport emerging in the field of European culture, played in the nineteenth century English
public schools, in which sports games belonged to the basic forms of physical activity of children and
adolescents.”

For example, when the demand for men to administer the British Empire led to scores of new
foundations during the 19th century, the schools tended to adopt the more disciplined, duty-bound, and
athletic model established at Rugby School by Dr. Thomas Arnold in the 1830s (Britannica Editors,
2024, retrieved November 20, 2025). Therefore, during this period, education once again came to the
fore with the motto of “raising citizens who are useful to the country,” as in previous periods, and
education through sports recreation continued to be one of the most important educational tools used to
achieve this goal. In this context, in the United Kingdom during the Victorian era of the 19th century,
the Royal Schools Commission defined the educational role of sports games within school physical
education programs in 1864 (Kazmierczak, 2018). Accordingly, the commission stated that physical
exercises that give health and activity to the body in English schools were based not on gymnastics, as
on the Continent, but on sports games which, while serving well physical improvement, also served
another purpose; namely, football and cricket were defined not only as exercise and entertainment but
also as games that enable the acquisition of the most socially valuable traits (Wroczynski, 2003, as cited
in Kazmierczak, 2018). Including football and cricket, two popular sports in British society and culture,
in education here certainly does not mean training students at schools to become footballers or cricketers.
Thus, just as Plato’s idea of incorporating sport into the educational process in ancient Greece was not
intended to produce professional athletes, football and cricket in the Victorian era can be defined as
forms of sportive recreation serving certain noble purposes, provided they were not “professional” in
nature.

During the Victorian era, there was a drive towards a more civilized and controlled society, and
this manifested itself in sport by shifting the emphasis from manly physical pursuits to moral and
spiritual exercises with disciplinary value and a spirit of fair play (Perry, 2011). It is clear that the
understanding that a popular game, such as football, should serve a higher purpose beyond physical
fitness or bodybuilding has become deeply ingrained in formal education. This higher level is, in a sense,
the sum of the answers that have been frequently given since the past to the question of what sport should
develop. In other words, this higher purpose refers to qualities such as character, personality, morality,
ethics, behavior, and citizenship that form a well-ordered society. This understanding became
particularly evident in the Victorian era public school culture and curriculum, where football was used
as an educational tool serving higher purposes. For instance, it is more important to behave courageously
and fairly on a football field than to do well in other courses was placidly accepted by headmasters
throughout the country, and sports came to dominate the life at many public schools (Haley, 1968). In
light of these developments, it can be said that one of the greatest educational achievements of this
period was the introduction of the concept of “fair play” into sport through the use of sportive recreation
as an educational tool that instills appropriate behaviors in students during sportive competitions held
within the framework of formal education in schools.
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In conclusion, what is expected of students who engage in athletic competition through a sportive
recreation game within a school curriculum is not to focus solely on winning at all costs, but rather to
demonstrate fair and ethical behavior. Accordingly, the real success lies not in focusing solely on
defeating one’s opponent out of blind ambition, but in doing so while adhering to the ethical and moral
principles that shape society and are taught in formal education, such as fairness, honesty, civic
responsibility, and practical wisdom, regardless of the result.

The Role and Importance of Sportive Recreation in Education in the Contemporary World

English school sport along with the strictly observed “principle of fair and honest play” had a
significant and lasting educational influence, shaping the moral attitude and personality of the younger
generation of 19th century Europe (Kazmierczak, 2018). However, this movement was not limited to
English culture, but spread throughout the world and brought the concept of fair play to the
contemporary world. For instance, physical education courses included in today’s formal education
curriculum, along with the physical activities, competitive games, and sporting environments created
within these courses, can be considered as sportive recreation serving as a vehicle for education.
Because, as Orhun (1992) states, developing a sense of solidarity and cooperation in children and young
people, establishing an awareness of rules, and raising awareness about the impact and functions of sport
in human, environmental, natural, and social spheres, together with values such as sharing, justice,
tolerance, and benevolence, are among the main educational objectives and principles of school sports
and formal physical education. (Orhun, 1992). In this context, efforts to raise awareness of the ethical
values of sport and implement the necessary structural changes require that school physical education
courses and inter-school competitions be used as an appropriate environment for instilling and
demonstrating fair play behavior (Yildiran 2005b).

Furthermore, it should be noted that the idea of using sport in education in the contemporary world
is not limited to teaching students’ specific things. Considering sports as an educational tool means
evaluating it not only as an element of education and training, but also in terms of how students can
continue their education through sport nowadays. In this context, there are countries that offer activities
such as educational scholarships during undergraduate education, provided that young athletes meet
certain conditions, such as maintaining a successful academic life during their education and not
becoming professional athletes in exchange for a salary (Cengiz & Yikmis, 2022). For example, the
National College Athletic Association (NCAA) established by the United States in this regard defines
all athletes at member universities as student-athletes and therefore requires young people to be amateur
athletes in their sports (USLegal, n.d., retrieved June 10, 2022; Cengiz & Yikmis, 2022). This situation
exemplifies how, in today’s contemporary world, students can continue their education thanks to the use
of sports as a tool that shapes education itself within a formal education model.

Moreover, while educating students through sports recreation in 19th-century Europe was limited
to the formal education framework, today this has expanded to encompass informal and non-formal
education alongside formal education, and sport has become a lifelong educational tool. Karakugiik
considers recreational activities in schools as an important part of recreation education and emphasizes
their role in contributing to students’ personal, social, and educational development (Karakiigiik, 2014).
In other words, the use of sports recreation as an educational tool to teach people certain things through
sports is not limited to formal education curricula today; it goes beyond the boundaries of formal schools
and can be found wherever there is sports and education.
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When considering the historical context of the use of sportive recreation as an educational tool, the
individual's physical, mental, behavioral, and moral development was at the forefront. In the
contemporary period, the individual’s psychosocial and cognitive development has been added to these
developments. In this regard, a systematic review and meta-analysis by Moon et al. (2024) suggests that
school-based physical activity interventions can function as promising educational tools for improving
motor competence in elementary school children. Along with this, from a psychosocial perspective,
numerous studies have shown that physical activity can improve self-esteem, self-efficacy, and reduce
symptoms of anxiety and depression (Fraile-Martinez et al., 2025). Similarly, a systematic review and
meta-analysis by Fu et al. (2025) indicates that physical activity can contribute positively to the mental
health of typically developing children and adolescents, including anxiety, depression, stress, self-
esteem, and social competence. What this implies is that individuals who actively participate in sports-
based recreational games not only enjoy the game but also develop their social skills. Additionally,
physical exercise has shown its capacity to enhance cognitive functions, such as processing speed,
memory, and executive function across ages, with the most noticeable benefits seen in children, youth,
and older adults (Erickson et al., 2019; Fraile-Martinez et al., 2025). Moreover, a meta-analysis by
Cabral et al. (2025) indicates that cognitively engaging physical activity interventions may support
executive functions such as working memory, inhibitory control, and cognitive flexibility in school-
aged children. These findings suggest that regardless of a person's age, engaging in physical activities
has a positive effect on enhancing mental functions such as learning, perception, thinking, problem
solving, evaluation, attention, memory, and decision making.

Therefore, this educational context indicates a learning process that involves not only formal
curricula but also non-formal and informal education models. In other words, individuals can experience
socialization not only within the school environment but also outside of it. For example, Ozding (2005)
examined the relationship between sports and participation in sports and socialization and collected
university students’ views on this subject. The data obtained revealed that even if students did not play
sports for the purpose of socialization, they were aware of the positive effects of sports on socialization
and stated that university students believed sports made positive contributions to interpersonal
interaction. As another example, Kaya & Tuncel (2019) examined the socialization levels of university
students who engage in sports and those who do not. The data obtained revealed that students from a
faculty located near sports facilities had higher levels of socialization than students from another faculty
located farther away from the facilities, thanks to their proximity and participation in sports activities
during their free time. These examples demonstrate that sport and sportive recreation are effective tools
not only in formal education but also in non-formal education contexts.

At the same time, in a cognitive context, because individuals repeatedly encounter questions such
as “how can I score points, how can I hit the target, how can I lift heavier weights, how can | jump
higher, or how can I throw farther” in a sport-based recreational game, they can thereby develop
problem-solving, decision-making, questioning, and creative thinking skills that are also applicable to
challenges they may face in everyday life. For example, Oboeuf et al. (2020) investigated, drawing on
a traditional team sport such as football, the influence of learning contexts within a sporting game on
the development of creativity in young football players aged 8-9. The results showed that traditional
sporting games can help develop players’ creative abilities. Moreover, these findings are not limited to
game-based contexts. For instance, Steinberg et al. (1997) also investigated whether recreative exercises
enhance creativity independently of mood. Their findings indicate that exercise, referred to as aerobic
training or aerobic dance, improves creativity.
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Consequently, the use of sportive recreation as an educational tool must be approached from
multiple perspectives today. This is because, along with the use of sports as part of the educational
curriculum, it has also become an instrument that supports and encourages the educational process itself
by creating educational opportunities for students.

Among the reasons for this is that, along with its use as part of the educational curriculum, it has
become a tool that supports and encourages the educational process by creating educational
opportunities for students. Another reason is that sports recreation has found its place as an educational
tool not only in formal education but also in other types of education outside of formal education.

DISCUSSION AND CONCLUSION

It is evident that sportive recreation supports education in various ways and has been used as an
educational tool from the past to the present. Serving as a tool for education does not simply mean
teaching a desired behavior using that tool. Therefore, variables such as how the tool is used as an
educational element, the purpose of its use, the reasons for its use, the conditions of the period in which
it is used, the environment in which it is used, who uses it, and what type of education it is used for
should also be considered important issues to be examined regarding the use of something as a tool. This
also demonstrates why the use of sportive recreation as an educational tool, which is an element of
sports, is addressed in this study under various periods and for various reasons.

When considering the educational role and importance of sportive recreation as an educational tool,
it becomes apparent that this is hidden in the question of what the ideal human being should be like.
This is because, from ancient times to the contemporary world, humanity has used education to create
individuals who are beneficial to themselves, society, and their country in various ways. When
examining the history of education, it is also seen that sportive recreation has been used as a tool to
create the “ideal human being” regardless of the period.

In this context, the following conclusion can be drawn regarding the question of within which
educational models sport has been used as an educational tool: educational models in Antiquity reveal
traces not only of formal education but also of informal and non-formal educational practices. A similar
diversity can also be observed in the Middle Ages, particularly in the context of knightly education.
From the Enlightenment period onward, including the Victorian era, the boundaries of formal education
increasingly came to be defined around experience-based and learning-by-doing approaches, within
which sportive recreation was clearly positioned as an educational tool. In today’s contemporary world,
however, the educational role of sport is no longer confined solely to formal education; rather, it is also
employed as an effective educational tool within non-formal educational contexts. Moreover, it is
evident that the recreational dimension of sport has assumed a role that goes beyond merely being an
educational tool, by providing individuals with access to educational opportunities themselves.

Nevertheless, these educational functions should not be interpreted in an entirely uncritical manner,
because the use of sportive recreation in each period was shaped by the social, cultural, and institutional
needs and limitations of its time. In Antiquity, although this use did not yet constitute an institutionalized
and systematic educational model in the modern sense, it provided a prototypical example of the use of
physical education and sportive activities in education for the purpose of raising the ideal citizen. In the
Middle Ages, sportive recreation was evaluated largely within the framework of military preparation
and chivalric education. During the Renaissance and Enlightenment periods, although the importance
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attached to the development of body and mind increased, this approach was still shaped by a particular
understanding of how the ideal individual should be educated. In the Victorian period, sportive
recreation was associated with moral development and fair play, but at the same time it was also used
as part of discipline and behaviour education aimed at raising the ideal citizen. In the contemporary
period, sportive recreation has been regarded not only as a means of supporting physical development,
but also as a multidimensional element contributing to psychosocial, cognitive, and educational
development. Even in this period, however, the role and importance of sportive recreation in education
depend not merely on its presence within education, but on how it is structured and for what purposes it
is incorporated into the educational process. Therefore, it can be said that sportive recreation has gained
a broader field of influence and contribution in the contemporary period compared to previous periods.
This historical accumulation shows that today sportive recreation should be regarded not only as a means
of physical development, but also as a contemporary educational tool serving character, value, and social
awareness development across the formal, non-formal, and informal dimensions of education. In light
of these historical findings, future studies may further extend this discussion by examining the effects
of sportive recreation on educating purpose-oriented individuals in the contemporary period, how Al
applications can be integrated into recreation environments, the educational dimension of digital
recreation, and how the integration of e-sports into sportive recreation settings may contribute to
students and individuals in the educational process.

For today’s physical education teachers and recreation leaders, these historical paradigms suggest
that sportive recreation should not be reduced merely to technical skill acquisition or physical
performance; rather, it should be prioritized as a holistic tool that contributes to character formation. In
this respect, considering the Ancient understanding of the “ideal human being” together with the
Victorian emphasis on “moral attitude” within today’s contemporary educational understanding may
help bridge the gap between performance-oriented models and a more humane, value-based educational
approach. In light of all these assessments, this study ultimately contributes to the literature by revealing
how and for what purposes sportive recreation has been positioned as an educational tool throughout the
historical process.
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