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Editor’s Note

In January 1996, under the leadership of my
esteemed supervisor, Prof. Dr. ibrahim YILDIRAN,
the Gazi Journal of Physical Education and Sports
Sciences embarked on its journey—not just as an
academic publication but as a true school. A place
that not only disseminates knowledge but also
fosters inquiry, upholds academic integrity, and
nurtures scientific thought. Over the years, our
journal has played a vital role in shaping numerous
academics, becoming a meeting point for those
dedicated to learning, researching, and sharing.

As a student of this school, | joined this
remarkable journey in January 2005, taking on my
first official role. Alongside countless esteemed
academics, we learned, created, shared, and grew
together. Now, | embrace the great responsibility of
stepping into the role of editor within this invaluable
institution—a true privilege.

The greatest strength of scientific knowledge
lies in the dedication and ethical rigor with which it
is produced. At the Gazi Journal of Physical
Education and Sports Sciences, we have always
upheld academic integrity, critical thinking, and
scientific ethics as our core values. Moving forward,
we remain committed to enriching the field of
sports sciences, staying at the forefront of
developments, and making meaningful
contributions with the same dedication and

precision.

In this process, the support of our valued
readers, reviewers, and authors is more important
than ever. | firmly believe that as we continue this
journey of learning and growth together, we will
keep spreading the light of science.

| look forward to collaborating and advancing
knowledge together in this new chapter.

Gazi Journal of Physical Education and Sports Sciences

Gazi Beden Egitimi ve Spor Bilimleri Dergisi
2025, 30(1)

Editoriin Notu

1996 yilinin Ocak ayinda Degerli Hocam Prof. Dr.
ibrahim Yildiran’in énciiliigiinde yola ¢ikan Gazi
Beden Egitimi ve Spor Bilimleri Dergisi, yalnizca bir
akademik yayin degil, ayni zamanda bir okul oldu.
Bilgiyi aktaran, sorgulamay tesvik eden, akademik
ahlaki ve bilimsel dislinceyi besleyen bir yuva...
Dergimiz, yillar iginde birgok akademisyenin
yetismesine  katkida  bulundu;  68renmeyi,
arastirmayi ve paylasmayi ilke edinen herkes igin bir
bulusma noktasi oldu.

Ben de bu okulun bir 6grencisi olarak, 2005
yilinin Ocak ayinda ilk resmi gorevimi alarak bu
biyuk vyolculuga dahil oldum. Sayisiz degerli
akademisyenle birlikte 6grendik, Urettik, paylastik ve
cogaldik. Simdi ise bu kiymetli okulda editérlik
gorevini devralmanin sorumlulugunu yasiyorum. Ne
mutlu!

Bilimsel bilginin en biyik giict, etik ilkelerle
yogrulmus bir emekle dretilmesidir. Gazi Beden
Egitimi ve Spor Bilimleri Dergisi olarak bizler,
akademik diirtistligu, elestirel diistinceyi ve bilimsel
etik kurallarini her zaman en 6nemli degerlerimiz
olarak goérdiikk. Oniimiizdeki dénemde de ayni
hassasiyetle, spor bilimleri alanina yenilik katmak,
giincel gelismeleri yakindan takip etmek ve bu alana
degerli katkilar sunmak icin 6zveriyle ¢alisacagiz.

Bu siregte siz degerli okuyucularimizin,
hakemlerimizin ve vyazarlarimizin destegi her
zamankinden daha kiymetli. Birlikte 6grendigimiz,
birlikte buyludigimiz bu vyolda, bilimin 1s1gini
yaymaya hep birlikte devam edecegimize
inantyorum.

Yeni donemde de birlikte Gretmek dilegiyle...

Prof. Dr. Giilfem SEZEN BALCIKANLI
Editor of Gazi JPESS

Gazi Journal of Physical Education and Sports Sciences (Gazi JPESS) is a peer-reviewed journal published quarterly.
dergipark.org.tr/en/pub/gbesbd
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Running Symmetry in Professional Football: Are We Measuring What Matters?
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Abstract

The aim of this study is to evaluate the relationship between running symmetry measured by
GPS devices and the risk of injury and performance metrics among professional soccer players.
A total of 18 professional football players from a club competing in the Turkish Super League
participated in the research. Throughout the 2022-2023 season, running symmetry data of the
players were recorded using a GPS system. Football players’ running symmetry and
performance metrics can be affected by training history, physical adaptation and cultural
training differences. Whether there are differences in such parameters between local and
foreign football players who have trained in different leagues and with different
methodologies has also been included in the study. The study aims to evaluate not only
whether running symmetry is a biomechanical parameter but also its effect on performance
variables related to injury risk. Also, metrics such as total distance, high intensity running
distance, high metabolic power distance, player load, accelerations and decelerations were
also recorded throughout the season. Analysis of the data revealed significant differences in
running symmetry among players. Statistical differences were found between defender and
attacker and midfielder players in terms of player load values. Moreover, a positive correlation
was observed between running symmetry and certain performance metrics, suggesting a
potential link between running symmetry and sports performance. Consequently, running
symmetry measured via GPS technology may serve as a valuable indicator for performance
and injury risk among professional soccer players.

Keywords: Running symmetry, GPS, Performance, Injury, Football

(074

Bu c¢alismanin amaci, GPS cihazlariyla 6lgilen kosu simetrisi ile profesyonel futbolcularin
yaralanma riski ve performans metrikleri arasindaki iliskiyi degerlendirmektir. Tiirkiye Stper
Liginde miicadele eden kullipten 18 profesyonel futbolcu arastirmaya katilmistir. 2022-2023
sezonu boyunca GPS sistemi yardimiyla futbolcularin kosu simetrisi verileri kaydedilmistir.
Ayrica toplam mesafe, yiksek siddetli kosu mesafesi, yliksek metabolik giic mesafesi, oyuncu
yuki, ivmelenme ve yavaslama gibi performans metrikleri de tim sezon boyunca
kaydedilmistir. Futbolcularin kosu simetrisi ve performans metrikleri, antrenman gegmisi,
fiziksel adaptasyon ve kiiltiirel antrenman farkliliklarindan etkilenebilir. Ozellikle farkli liglerde
yetismis, farkli metodolojilerle antrenman yapmis olan yerli ve yabanci futbolcular arasinda
bu tir parametrelerde farkliliklar olup olmadigi da arastirmaya dahil edilmistir. Arastirmada
kosu simetrisinin yalnizca bir biyomekanik parametre olup olmadigini degil, ayni zamanda
sakatlik riski ile iliskili performans degiskenleri Uzerindeki etkisini de degerlendirmeyi
amagclamaktadir. Yapilan analiz sonuglari, oyuncular arasinda kosu simetrisinde belirgin
farkliliklar oldugunu ortaya koymustur. Savunma oyunculariyla oyuncu yiki degerleri
agisindan hiicum ve orta saha oyunculari arasinda istatistiksel olarak anlamli fark oldugu
bulunmustur. Ayrica, kosu simetrisi ile belirli performans metrikleri arasinda pozitif bir
korelasyon gozlemlenmistir. Bu durum kosu simetrisi ile spor performansi arasinda potansiyel
bir baglanti oldugunu gostermektedir. Sonug olarak, GPS teknolojisiyle Olgiilen kosu
simetrisinin, profesyonel futbolcularda performans ve sakatlik riski icin degerli bir gésterge
olarak hizmet edebilecegini 6ne sirmektedir.

Anahtar Kelimeler: Kosu simetrisi, GPS, Performans, Yaralanma, Futbol
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Introduction

In the sports industry, especially in football, technological ad-
vancements and analytical programs have led to a situation
where more quantitative data can be collected and analyzed
daily, as noted by sports science researchers (Millington &
Millington, 2014). At the same time, we are currently in a period
where professional athletes rank among the top earners in so-
ciety, with contracts signed with players based on the expecta-
tion of their contributions to team success and shared objec-
tives with their clubs. For example, Cristiano Ronaldo was re-
ported to have earned approximately fifty-three million dollars
in the 2015-2016 season, over which he played forty-eight
matches for Real Madrid FC, earning over $1 million per match
and underscoring the substantial value athletes can bring to an
organization (Saba, 2016).

Injuries suffered by footballers, or similar circumstances,
can result in significantly less contribution to their teams, con-
trary to the club’s expectations at the start of the season. To
illustrate the financial impact of athletes’ injuries on clubs, a de-
tailed analysis can be performed using the example of the Eng-
lish player Wayne Rooney. This analysis is conducted by calcu-
lating the cost of the matches missed during the player’s injury
by multiplying these by his weekly wage. According to Transfer-
markt (2024), if it is assumed that Rooney experienced injuries
intermittently for 3 months over a period of 9 months, missing
36% of the matches during this time, and if it is considered that
Rooney was earning two hundred fifty thousand pounds per
week, then the player has the cost £7.5 million approximately
to the club for this period. Therefore, it can be understood that
Manchester United has paid either two point seven million
pounds or 36% of seven point five million pounds to an athlete
who could not perform physically during the injury period. Luke
Shaw, earning seventy thousand pounds a week, missed 7
months in other words 86% of the same 9-month period due to
injuries, costing the club approximately £1.8 million (Saba,
2016). The examples provided illustrate how injuries can impact
more than just the matches lost, particularly in the case of play-
ers with higher salaries. The financial implications of injuries ex-
tend beyond mere lost matches for clubs, encompassing other
significant expenditures such as medical care, rehabilitation
costs, decreased ticket sales, and funding for potential end-of-
season activities.

After injuries in football, if surgery is required during the
recovery process, athletes must then undergo a comprehensive
rehabilitation program (Mangine, Minning, Eifert-Mangine,
Colosimo & Donlin, 2008). Experts adding alternative treat-
ments like cryotherapy often incur additional costs for clubs, es-
pecially when using external resources, for athletes who are un-
able to contribute their physical performance skills to their club.
The key to maximizing the ‘profit’ that can be obtained from
players is to closely monitor their performance in training or
matches, regularly adjust training programs to maximize
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benefits from the player or focus on minimizing the time spent
away from the field/team by emphasizing a quick rehabilitation
period post-injury. If the rehabilitation process is rushed, proper
recovery and return to the field may not occur, potentially lead-
ing to the development of new injuries. The extra time spent in
returning players to the field can result in the inability to imple-
ment physical performance (Schmitt, Tim & McHugh, 2012).
When considering wearable technologies in football, Global Po-
sitioning Systems (GPS) and related equipment can accurately
and reliably collect quantitative variables such as total distance,
high intensity running, sprint distances, or the impact on the
ground during training and matches, thus analyzing players’
physical performance (Kelly, Coughlan, Green & Caulfield, 2012;
Montgomery, Pyne & Minahan, 2010). Wearable GPS devices
are becoming increasingly popular among top sports teams
such as the English Premier League, NFL, and NBA (Aoki et al.,
2017). These technological advancements allow coaches to
gather a comprehensive dataset exceeding 100 variables, en-
compassing both internal and external load parameters, daily.

GPS technologies have great importance and potential
within sports sciences and coaching practices. Devices such as
accelerometers, gyroscopes, heart rate monitors, and GPS sys-
tems enable the collection of critical variables for assessing
training load. These variables include objective measurements
necessary for evaluating athletes’ performance, such as speed,
heart rate, total distance covered, high intensity running dis-
tance, sprint distance, ground reaction force, running or walk-
ing symmetry, and body load. Particularly, data of walking and
running symmetry obtained through GPS technology help
coaches and sports scientists to make training plans and injury
prevention strategies more consciously by determining sym-
metric and asymmetric differences in left and right walking/run-
ning patterns. The symmetry of walking/running derived from
these systems is defined by equal measurements of variables
such as acceleration/deceleration and ground reaction forces
on both sides (Kim & Lee 2013; Staab et al., 2014; Vogt, Banzer,
Bayer, Schmidtbleicher & Kerschbaumer, 2006). When the max-
imum forces exerted on the ground are the same during right
and left foot impacts, they are labelled as “symmetric”, whereas
variations in these forces are termed “asymmetric”. The meas-
urement and tracking of running symmetry in team sports are
an area that is still developing but are considered important
(Kenneally-Dabrowski, Serpell & Spratford, 2017). The sym-
metry index offers a way to quantitatively measure this balance
between the right and left sides, allowing for the percentage
difference between left and right walking/running data to be
measured; where a zero (0) value indicates perfect symmetry,
and values below or above zero indicate asymmetry. Conse-
quently, higher scores emphasize the presence of greater asym-
metry in an athlete (Carpes, Mota & Faria 2010; Robinson, Her-
zog & Nigg, 1987). Brughelli, Cronin, Mendiguchia, Kinsella &
Nosaka, (2010) have reported that athletes who have previously
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suffered hamstring injuries show greater asymmetry in the hor-
izontal component of ground reaction force during sub-maximal
running compared to those who have not. Therefore, the detec-
tion of asymmetric differences during walking and running is
crucial for the continuous maintenance of athlete health and
performance (Kenneally-Dabrowski et al., 2017).

This research focuses on the relationship between walk-
ing/running symmetry data obtained from GPS devices used in
assessing the training load of professional football players and
the risk of injury. The second aim of the study is to investigate
the impact of running symmetry data collected during official
competitions and training sessions throughout the season on
the risk of injury occurrence in professional football players.
Considering this data, the study aims to contribute to the more
effective and safe organization of training programs, return-to-
play practices after injuries, and preventive performance moni-
toring.

Method

Research Model

The study utilized the descriptive survey model, a method com-
monly used in research to provide a detailed and thorough anal-
ysis of a situation. The study utilizes both retrospective and re-
lational survey models.

Research Group

In this context, the sample of the research includes professional
football players competing in the top category of a football club
in the Turkish Super League during the 2022-2023 season. The
professional football players included in this study (n=18) were
selected from the same football club. All participants (age=
27.216.3 years, height= 184.0£7.3 cm, body weight= 81.0£8.5
kg and body fat percentage= 5.3+1.6%) were thoroughly in-
formed both orally and in writing before the commencement of
the study and signed voluntary consent forms.

Data Collection Tools

Performance and running symmetry data from the participants
were collected using a GPS system (Vector S7; Catapult Sports,
Melbourne, Australia) throughout the 2022-2023 Turkish Super
League season. The injury data was collected for a period of 1
month (4 weeks) prior to the player’s injury, using a GPS system
(Catapult Vector S7, Catapult Sports, Melbourne, Australia).
Only non-contact injuries were included in the analysis. The in-
juries were not grouped by specific muscle or joint types, as this
was not the focus of the study. The importance of research is to
evaluate the relationship between running symmetry and injury
occurrence. Running symmetry efforts are only calculated if
they meet the set minimum velocity and minimum consecutive
footstrike thresholds that have been set in the OpenField cloud.
For a Running Symmetry Effort to be calculated, the velocity
must exceed the minimum velocity for all footstrikes, and the
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amount of consecutive Footstrikes in the effort must be above
the minimum consecutive footstrike threshold. For example, a
running symmetry effort will be calculated if a device detects 8
or more consecutive Footstrikes, where the Velocity is over
3.3m/s during each footstrike. (Default thresholds of 3.3m/s
and 8 consecutive footstrikes) (Tacca et al., 2022). Data from
the load tracking of all field and fitness (gym) training sessions
of the participants during the specified season are included. Re-
search has shown that 10-Hz GPS devices are both valid and re-
liable for measuring distance and speed (Crang et al., 2022;
Scott, Black, Quinn & Coutts, 2013). These devices were placed
in specially designed pockets. These pockets are located at the
midpoint of the participants’ scapula bones on the back of spe-
cially made athletic vests. The vests’ dimensions are 81mm in
length, 43.5mm in width, and they weigh 53 grams. Throughout
the season, athletes consistently used these devices. This con-
sistent use was to minimize potential measurement errors
(Asian-Clemente, Rabano-Mufioz, Requena, Santalla & Suarez-
Arrones, 2022). The GPS trackers were turned on 15 minutes
prior to every game and practice to guarantee good satellite
connection and accurate data (Duffield, Reid, Baker & Sprat-
ford, 2010). The data obtained during the study were regularly
transferred to Microsoft Excel for analysis after training ses-
sions and matches, with necessary checks performed to remove
any incomplete or erroneous data from the research scope.

In the study, the performance and running asymmetry
data collected from participants were analyzed based on the
following parameters provided by the GPS system: total dis-
tance covered, distance covered per minute, high-intensity run-
ning distance between speeds of 20-25 km/h, sprint distance at
speeds greater than 25 km/h, maximum speed, player load,
high metabolic power distance, acceleration and deceleration
distance at >2 m-s~? (ACC-DECyistance), total number of accelera-
tions and decelerations (ACC-DECnymber), and running asym-
metry.

Data Analysis

In the phase of data evaluation, data was arranged using Mi-
crosoft Excel 2003, and statistical analyses were carried out us-
ing SPSS version 23 software. The Shapiro-Wilk test was utilized
to ascertain if the data displayed a normal distribution. After the
normality assessment, when the data was normally distributed,
comparisons were made using the independent samples t-test
at a significance level of a= 0.05. The one-way ANOVA test was
utilized to analysis three or more groups comparison. In corre-
lation analysis, a correlation coefficient (r) below 0.50 suggests
a weak correlation, while a coefficient between 0.50 and 0.70
indicates a moderate correlation, and a coefficient above 0.70
indicates a strong relationship (Durmus, Yurtkoru & Cinko,
2013).
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Ethical Statement

The research was conducted following the approval from
the Ethics Committee of Istanbul Esenyurt University, dated
11/07/2023, with approval number E-12483425-299-32889.

Findings

This section presents the findings of the analyses conducted to
examine performance-related variables in the context of injury
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duration, player positions, and running asymmetry among pro-
fessional football players competing in the Turkish Super
League during the 2022-2023 season. Comparative analyses
were performed using one-way ANOVA to identify differences
in physical performance metrics across player positions and var-
ying durations of injury. Additionally, Pearson product-moment
correlation analysis was utilized to investigate the relationships
between running asymmetry and other performance parame-
ters.

Table 1. Descriptive and comparative data by player position in Turkish Super League (2022-2023)

Variables Positions N Mean Sd f p Group differences
Defense 108 61.944  19.9817

Duration (minute) Midfielder 186 57.694 20.8381 1.980 .140
Attacker 22 63.727 18.1244
Defense 108 59.7776  31.25357

Total Distance per minute (m) Midfielder 186 57.0060 36.00345 .385 .681
Attacker 22 62.1409 22.35480
Defense 108 181.898 264.0748

:Jii:ii:gtzr;:mce m) Midfielder 186 186306  251.0865 609 544
Attacker 22 124.409 122.9079
Defense 108 25.296  42.9499

Sprint distance (m) Midfielder 186 32.134 49.8573 .809 446
Attacker 22 34.364 48.9115
Defense 108 4917.056  2696.7925

Total distance (m) Midfielder 186 4447.333  2391.9270 2.182 114
Attacker 22 3877.091 1608.4614
Defense 108 26.5734  22.55457

Maximum velocity (km/h) Midfielder 186 26.6025 17.29713 .058 944
Attacker 22 25.1818 3.94771
Defense 108 555.491 295.6559

Player load (a.u.) Midfielder 186 477.468  233.2858 4.126 .017* pl;)z;;
Attacker 22 431.727 176.1039 .
Defense 108 572.324  456.5746

Elg\:e':‘zit:t:i':; m) Midfielder 186 567.134  494.7507 347 707
Attacker 22 656.318 415.8615
Defense 108 318.426  252.7247

ACC-DEC distance (m) Midfielder 186 271.699 193.3069 1.877 .155
Attacker 22 256.818 145.7658
Defense 108 265.278  129.0021

ACC-DEC (number) Midfielder 186 234.500 139.0493 1.802 167
Attacker 22 240.909 120.6695
Defense 108 2.5278 2.29774

Running Asymmetry (%) Midfielder 186 2.8383  2.93099 1.772 172
Attacker 22 3.6818 2.03274

*p<0.05

Upon examining Table 1, a statistically significant difference was found in the player load values of football players competing
in the 2022-2023 season in relation to the positions they played (p<0.05).

The Bonferroni post-hoc test was conducted to identify between which positions the difference occurred. The analysis indicated
that the average load on defenders was significantly higher compared to that on midfielders and forwards.
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Table 2. Comparative analysis based on the duration of injury in Turkish Super League (2022-2023 season)

Duration of Injury

Variables (Days) N Mean Sd f p Group differences
1orless 123 60.000 25.0177
Duration (minute) 1.01-4 115 59.565 16.8675 .065 .937
More than 4 77 58.922 17.2960
1orless 123 42.0121 38.10412
; . 3>2>1
Total Distance per minute (m) 1.01-4 115 66.7960 26.34628 28.348 .000* p=0.000
More than 4 77 71.6697  24.25934
1orless 123 268.171 342.7880
ngh'lnterTS|ty 1.01-4 115 128.513  140.5466 13.343 .000* 1>2>3
running distance (m) p=0.000
More than 4 77 120.247 134.0851
1orless 123 40.650 54.8971
. . 1>3>2
Sprint distance (m) 1.01-4 115 21.887 41.1181 5.273 .006*
p=0.006
More than 4 77 25.299 40.8154
1orless 123 5210.024 3396.0547
1>2>3
Total distance (m) 1.01-4 115 4186.122  1530.3679 6.998 .001* p=0.001
More than 4 77 4129.818  1448.4117
1orless 123 25.4074 4.93166
Maximum velocity (km/h) 1.01-4 115 26.5478  21.73535 .528 .590
More than 4 77 28.2064  26.39152
1orless 123 568.179 353.7686
1>2>3
Player load (a.u.) 1.01-4 115 459.843  149.7850 7.192 .001* p=0.001
More than 4 77 455.714  156.6194
1orless 123 358.415 451.9375
High meFabohc 1.01-4 115 715.209 455.0163 24.045 .000* 2>3>1
power distance (m) p=0.000
More than 4 77 714.455 418.2634
1orless 123 336.447  287.1197
. 1>2>3
ACC-DEC distance (m) 1.01-4 115 261.504 132.6737 5.732 .004* p=0.004
More than 4 77 245.364 153.3344
1orless 123 221.797 130.9658
2>3>1
ACC-DEC (number) 1.01-4 115 265.339  131.2095 3.309 .038* p=0.038
More than 4 77 253.234  142.9788

*p<0.05

Upon examining Table 2, a statistically significant differ-
ence was observed in the scores of distance covered per minute
(m), high-intensity running distance, sprint distance, total dis-
tance, player load, high metabolic power distance, ACC-DECa;.
tancey @NA ACC-DECoumber in relation to the duration until injury
among football players competing in the 2022-2023 season
(p<0.05).

The Bonferroni post-hoc test analysis was applied to de-
termine between which durations these differences occurred.
It was found that as the duration until injury decreased, the dis-
tance covered per minute also decreased, and as it increased,
the values for high-intensity running distance, total distance,
Player Load, and ACC-DECqistance also decreased. For other pa-
rameters such as sprint distance, high metabolic power

distance, and ACC-DECymber (>2 m-s72), the running asymmetry
value for durations “1.01 — 4” was observed to increase more
compared to durations “More than 4” and “1 or less”.

Upon examining Table 3 and analyzing the Pearson Prod-
uct-Moment Correlation to determine the relationship between
running asymmetry values and various parameters, no signifi-
cant relationship was observed between the duration until in-
jury and maximum speed (km/h). However, a significant nega-
tive correlation was found with duration and distance covered
per minute, whereas a significant positive correlation was ob-
served with high-intensity running distance, sprint distance, to-
tal distance, player load, high metabolic power distance, ACC-
DECiistance, and ACC-DECumper (p<0.05).
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Table 3. Pearson Product-Moment Correlation analysis between running asymmetry and all parameters
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Variables 1 2 3 4 5 6 7 8 9 10 11 12

1 Duration of injury 1

2 Duration 0.094 1

3 Total distance per minute 0.028 -.203* 1

4 High intensity running distance 0.011 .349* -.436* 1

5  Sprint distance 0.054 .183* -.296* .709* 1

6 Total distance 0.036 722* -.260* .754* .492* 1

Maximum velocity -0.013 -0.016 0.039 .169* 0.096 0.069 1

8 Player load 0.061 .734* -.267% .734* .493* .958* 0.054 1

9  High metabolic power distance 0.071 .163* .752* -179*%  -0.082 0.063 0.108 0.06 1

10 ACC-DEC (distance) 0.076 .621* -.301* .704* .513* .838* 0.11 .868* .124* 1

11  ACC-DEC (number) 0.071 .566* .301* 0.098 0.09 .511%* 0.049 .548* .693* .601%* 1

12 Running Asymmetry 0.039 -0.056 .319* -.259% -.149% -.206* 0.055 -.204* .253* -.199% 0.07 1
*p<0.05
Discussion

The purpose of this study is to examine the effects of running
symmetry data, collected during official matches and training
sessions throughout the season, on the risk of injury occurrence
in professional football players. Running asymmetry is consid-
ered to have significant effects on athletic performance and in-
jury risk. Research indicates that addressing inter-limb asymme-
tries through targeted interventions can enhance physical per-
formance and reduce the risk of injuries in athletes (Pardos-
Mainer, Bishop & Gonzalo-Skok, 2020). In a similar study, re-
searchers linked observed walking asymmetry during high-in-
tensity track runs to a history of injuries, arguing that monitor-
ing and addressing asymmetry is crucial for injury prevention
and performance optimization (Gilgen-Ammann, Taube &
Wyss, 2017).

The data presented in Table 2 show the relationships be-
tween injury duration and certain performance variables. How-
ever, although the running asymmetry was not directly included
in the table, the relationship between running asymmetry and
injury duration was evaluated in the distribution analyses per-
formed with the relevant variables. The findings suggest that
the increase in running asymmetry continues, especially with
high metabolic power distribution and acceleration/decelera-
tion progression. This situation suggests that running asym-
metry may be indirectly related to injury duration. Although
there were significant differences in the loading parameters of
the players in different positions in the study, no significant
change was observed in running asymmetry values. This situa-
tion may be related to the individual movement mechanics and
adaptation processes of the players. Especially in high-level
football players, a certain running symmetry can be maintained
thanks to repeated training and motor learning processes, and
this may cause position-based load differences not to be di-
rectly reflected in running asymmetry. In addition, it is thought
that the relationship between loading parameters and running
asymmetry may vary depending on individual biomechanical

and neuromuscular factors rather than being linear. “Future
studies could be expanded to include factors such as individual
movement strategies and musculoskeletal adaptations to bet-
ter understand the relationship between player load and run-
ning asymmetry.

In this study conducted on professional football players in
the Turkish Super League, significant positional differences
have been observed (Table 2). Analyzing the values associated
with different positions, the player loads were as follows: de-
fenders (n=108, average=555.491, Sd=295.6559), midfielders
(n=186, average=477.468, Sd=233.2858), and forwards (n=22,
average=431.727, Sd=176.1039). Statistical analysis has re-
vealed significant differences in Player Load between these po-
sitions (p=0.017), with defenders bearing a significantly higher
average load compared to midfielders and forwards. The re-
search findings suggest that the higher statistical load on de-
fenders, compared to other positions in terms of Player Load, is
likely due to the distinct roles and responsibilities on the field.
Especially considering the dimensions of the football field, it has
been observed through studies that the duties and responsibil-
ities of each position demand different physical requirements
(Castillo-Rodriguez, Duran-Salas, Giménez, Onetti-Onetti &
Suarez-Arrones, 2023; Gimenez, Castellano, Lipinska, Zasada &
Gomez, 2020). The significantly higher player loads on defend-
ers reflect the intensity and continuity of the defensive roles
they undertake during games. Defenders are typically engaged
in direct confrontation with the opposing team’s attackers,
placing them in positions that require high-intensity physical ac-
tivity continuously. This scenario leads to frequent and high-
speed changes in direction, contributing to the increase in
player load due to actions required by their defensive tasks.

The relationship between football players’ injury dura-
tions and their physical performances is complex and multifac-
eted. Research has observed that professional football players
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experience greater declines in performance levels after injuries
compared to controls, suggesting a potential link between the
duration of injury and physical performance (Ross, Savage-El-
liott, Brown & Mulcahey, 2020). Similar findings have been ob-
served in our study (Table 2), where it was found that as the
duration of injury decreased, the values for distance covered
per minute (m) also decreased, and as the duration increased,
high-intensity running distance (m), total distance (m), Player
Load, and ACC-DECgistance (>2 m-s72) values also decreased. Simi-
lar results have been reported by Carey, Huffman, Parekh &
Sennett, (2006) where researchers noted a one-third reduction
in performance of injured players upon their return to matches.
This indicates that injuries can have a significant impact on ath-
letes’ performance when they return to the field (Carey et al.,
2006).

When examining the statistical analysis results (Table 3),
although no significant relationship was observed between the
duration until injury and Maximum Speed (km/h), a positive cor-
relation was found between the duration until injury and both
high intensities running distance and sprint distance parame-
ters. Previous studies, such as those by Vial, Cochrane Wilkie,
Turner & Blazevich, (2023) suggest that fatigue levels can influ-
ence extremity asymmetries during sprints; sprints performed
without fatigue prioritize speed, while those performed with fa-
tigue may prioritize reducing injury risk (Vial et al., 2023). How-
ever, other studies, differing from these results, have also ex-
amined the relationship between kinematic step cycle asym-
metry and sprint performance, and Haugen, Danielsen, McGhie,
Sandbakk & Ettema, (2017) found that asymmetry in athletic
sprinters does not have an impact on sprint performance or in-
jury rates. Conversely, when looking at the speeds rather than
sprint distances of professional footballers, research by Mikel et
al., (2021) highlights that the gender of athletes and running
speed do not significantly affect asymmetry. These results are
consistent with the outcomes of our investigation (Vimax (km/h)
p=0.069). Furthermore, thresholds of asymmetry that could
negatively impact directional change performance in athletes
have been identified, emphasizing that assessing and address-
ing asymmetry is crucial to prevent declines in performance
(Philipp, Garver, Crawford, Davis & Hair, 2020). Running asym-
metry can potentially affect a footballer’s speed, agility, and
overall biomechanical efficiency, or their ability to perform op-
timally on the field. Additionally, running asymmetry can pre-
dispose football players to various lower extremity injuries,
such as hamstring or quadriceps strains, ACL tears, and ankle
sprains, which can have significant consequences for their ca-
reers.

In football injuries, especially those involving the quadri-
ceps muscles, impairments in joint range of motion (ROM) and
strength are associated with disruptions in running symmetry
(Chmielewski, Rudolph, Fitzgerald, Axe & Snyder-Mackler,
2001; Shelbourne & Klotz, 2006). Research shows that perfor-
mance or strength coaches can effectively use unilateral
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strength training programs tailored to athletes to reduce asym-
metry and enhance their performance (Chen, Yi & Tian, 2023).
However, depending on the context of the asymmetry, it can
have both positive and negative effects. While asymmetry in up-
per extremity movements can enhance physical performance,
it may also increase the risk of injuries in sports involving walk-
ing/running (Gao et al., 2022). Additionally, research indicates
that inter-leg strength asymmetry is associated with both per-
formance and injury risk in adolescent long-distance runners,
emphasizing the need to address and understand asymmetry in
this population (Blagrove, Bishop, Howatson & Hayes, 2020).
Consequently, running asymmetry can have multifaceted ef-
fects on athletic performance and injury risk. While a certain
degree of asymmetry can be beneficial in specific contexts, ex-
cessive or unaddressed asymmetry can lead to increased injury
risk and decreased performance. Therefore, understanding in-
dividual asymmetry profiles and implementing targeted inter-
ventions to manage asymmetry are crucial for optimizing ath-
letic performance and reducing injury risk. As running symmetry
varies greatly among individuals, comparing an individual’s
symmetry to their own baseline data provides a more robust
prediction than comparing it to the team average or assuming
perfect symmetry for everyone.

Conclusion

In conclusion, although the value of running asymmetry may
not contain statistically significant differences, it is observed
that players’ running asymmetry values increase when transi-
tioning from defense to attack based on the average data. In
football injuries, the duration players are side-lined can lead to
substantial financial burdens for clubs due to salaries paid and
the lack of corresponding physical performance and skills utili-
zation. Therefore, in the sports world, especially in football, var-
ious methods are employed to accurately predict injuries that
arise from non-contact or the effects of training load on the
player. Our study aimed to demonstrate the applicability of the
"Running Asymmetry" parameter within the GPS system, i.e.,,
running symmetry, and the results are expected to provide a
different perspective to coaches, performance trainers, physio-
therapists, and other stakeholders in football.

Considering the negative financial impact of injuries in
football and their detrimental effect on players’ careers, moni-
toring training load and predicting injury onset using the run-
ning asymmetry parameter could be an important method. Un-
derstanding the relationship between injury timing and physical
parameters, including in professional footballers, and optimiz-
ing running symmetry could be crucial for enhancing perfor-
mance and minimizing the probability of injury. Although the
results may not be statistically definitive, the positive correla-
tions identified in practical applications suggest that this study
could pioneer greater emphasis on the value of running asym-
metry. Further detailed outcomes could emerge from analyzing
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larger research groups, including different age groups, in stud-
ies conducted before and after injuries.

Based on the findings of the present study, several recom-
mendations are proposed to guide future research and practical
applications: Firstly, although running asymmetry appears to be
a promising parameter for monitoring player injuries, current
evidence remains inconclusive. More comprehensive datasets
and a standardized approach that integrates multiple parame-
ters are necessary to draw definitive conclusions regarding its
diagnostic value.

Secondly, the observed positive associations between
running asymmetry and high-intensity running, sprint distance,
and acceleration-deceleration metrics highlight the relevance
of this variable in injury monitoring. Future studies should con-
sider combining running asymmetry with additional biome-
chanical and physiological parameters not examined in the pre-
sent study to enhance predictive accuracy.

Thirdly, further efforts should be directed towards im-
proving the precision and validity of data derived from running
asymmetry. Comparing this parameter with more detailed and
extensive injury datasets could yield a clearer understanding of
its sensitivity and specificity.

Additionally, considering the limited number of studies fo-
cusing on running asymmetry, especially within football, it is
recommended that future research explore its relationship with
injuries across various age groups and both male and female
athletes. Such demographic analyses may offer valuable in-
sights into population-specific injury patterns and risk factors.
Moreover, a comparative analysis involving different GPS-based
tracking systems could be beneficial in assessing the reliability
and consistency of running asymmetry and training load meas-
urements. This approach would contribute to the development
of more robust monitoring strategies.

Finally, to provide more actionable insights for coaches,
performance staff, and rehabilitation professionals, longitudi-
nal studies incorporating multi-seasonal and multi-team data
are encouraged. This broader scope could support the formula-
tion of more effective training, recovery, and injury prevention
strategies.
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Duygusal Durumlarin Araci Rolii

Abstract

This study examines the mediating role of emotional states in the relationship between self-
efficacy and athletic performance among young female athletes. Self-efficacy, defined as the
belief in one’s ability to succeed in specific situations, has been shown to influence athletic
performance. Emotional states, both positive and negative, can significantly impact athletes'
cognitive and physical functioning, thus affecting performance outcomes. The research
sample consisted of 339 young female athletes from various university teams in Turkey. Data
were collected using validated scales for self-efficacy, emotional states, and individual
performance assessment. Path analysis revealed that self-efficacy positively influences
athletic performance directly and indirectly through positive emotional states. Specifically,
higher self-efficacy was associated with increased positive emotions, which in turn improved
performance. Negative emotions, however, did not mediate the relationship between self-
efficacy and performance. These findings suggest that fostering self-efficacy and positive
emotional experiences can enhance athletic performance in young female athletes. Future
studies should explore the role of emotion regulation strategies in mitigating the effects of
negative emotions on performance.

Keywords: Self-efficacy, Athletic performance, Emotional states, Young female athletes

0z

Bu calisma, geng kadin sporcular arasinda 6z yeterlilik ile atletik performans arasindaki
iliskide duygusal durumlarin araci roliinii incelemektedir. Oz yeterlilik, kisinin belirli
durumlarda basarili olabilecegine dair inanci olarak tanimlanir ve bu galismada atletik
performansi hem dogrudan hem de olumlu duygu durumlari araciligiyla dolayh olarak olumlu
yonde etkiledigi bulunmustur. Olumlu ve olumsuz duygusal durumlar, sporcularin bilissel ve
fiziksel islevlerini Gnemli olglide etkileyebilir ve bu durum performans sonuglarinda belirgin
farkhhklara yol agabilir. Arastirma orneklemi, Tlrkiye'deki gesitli tiniversite takimlarindan 339
geng kadin sporcudan olusmaktadir. Arastirma verileri, 6z yeterlilik, duygu durumlari ve
bireysel performans degerlendirmesini 6lgmek igin onaylanmis olgekler kullanilarak elde
edilmistir. Yapilan yol analizi, 6z yeterliligin atletik performansi hem dogrudan hem de
olumlu duygu durumlari araciligiyla dolayli olarak olumlu ydnde etkiledigini ortaya
koymustur. Spesifik olarak, daha yiiksek 6z yeterlilik, artan olumlu duygularla iliskilendirilmis
ve bu da performansi artirmistir. Ote yandan, olumsuz duygularin 6z yeterlilik ve performans
arasindaki iliskiye aracilik etmedigi gorilmdistir. Bu bulgular, 6z yeterliligin ve olumlu
duygusal deneyimlerin tesvik edilmesinin gen¢ kadin sporcularda atletik performansi
artirabilecegini gostermektedir. Gelecekteki c¢alismalar, olumsuz duygularin performans
lizerindeki etkilerini azaltmada duygu diizenleme stratejilerinin roltini arastirmalidir.
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Introduction

In this study, the potential mediating role of emotional states
in the relationship between self-efficacy and athletic perfor-
mance among young female athletes will be examined. Be-
cause of positive and negative experiences in the sports envi-
ronment on athletic performance, self-efficacy is one of the
key variables that must be analyzed from a psychological per-
spective (Molina et al., 2018). In his study, Bandura, (1997)
emphasized that the concept of self-efficacy has a profound
impact on an individual's learning, motivation, and perfor-
mance. Self-efficacy is defined as an individual's perception,
belief, and judgment regarding their ability and capacity to
cope with different situations and to succeed in specific activi-
ties (Senemoglu, 2003). A high level of self-efficacy is crucial
for individuals as it enables them to adopt a more courageous
attitude in analyzing situations and to confront challenges with
stronger conviction (Kocaeksi & Yildirim, 2020). Individuals
with low self-efficacy typically exhibit hesitant behaviors when
faced with challenging tasks, perceiving them as threats. Due
to a loss of belief in their own abilities, they are unable to
demonstrate the required performance (Ritter et al., 2001). It
has been observed that individuals with high self-efficacy have
a lower likelihood of experiencing failure in sports and, even if
they do encounter failure, they persist without giving up
(Glivendi & Demir, 2019).

Emotion is identified as an important concept that aids
an athlete in focusing and striving for success in the face of
competition (Posner & Eiler, 2013; Vallerand et al., 2003).
Since emotions also affect athletes' cognitive, physical, and
motivational states, emotional states become even more
prominent in sports (Jones, 2003; 2012). Both in scientific
research and within socio-cultural contexts, women are often
observed to approach situations with more emotionality than
men (Chapman et al., 2007; DePretis et al., 2021; Knights &
Surman, 2008). When reviewing the literature, it is found that
women exhibit a lower emotional balance (Chapman et al.,
2007; Schmitt et al., 2008), with a higher prevalence of de-
pression and a greater likelihood of experiencing lifetime
stress disorders compared to men. Furthermore, anxiety dis-
orders are 2.25 times more common in female than in male
(Bekker & Van Mens-Verhulst, 2007). Various studies have
shown that mood disorders in women occur at least twice as
frequently as in men (Kessler, 2003; Lewinsohn et al., 1998;
Steiner et al., 2003; Wittchen & Jacobi, 2005). Considering that
the athletes in our sample consist of young women and that
their emotional states may remain unstable after adolescence
(Dilip et al., 2010), conducting such studies will contribute to
the field of sports psychology and fill an important gap in the
literature.

The importance of athletic performance is indispensable
for athletes in achieving success in their careers and reaching
their long-term goals. Athletic performance is defined as the
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entirety of efforts made to successfully complete an athletic
task (Bayraktar & Kurtoglu, 2004). To accurately assess ath-
letes' performance, it is crucial to consider all factors that
affect performance (Bayraktar & Kurtoglu, 2009). Athletes'
performance is shaped by their technical, tactical, psychologi-
cal, and physical attributes (Michalsik et al., 2013). The most
significant factor in achieving long-term performance and
ensuring its sustainability is the psychological competencies of
the athletes (Cerit et al., 2013; Konter, 1998). Performance is
one of the most extensively studied topics regarding athletes
at both national and international levels (Cift¢i et al., 2021;
Taylor & Wilson, 2005; Yarayan & ilhan, 2018). Therefore, it is
essential to investigate the variables that will enhance athletic
performance, especially among young female athletes.

Self-efficacy is an individual's self-assessment or judg-
ment regarding their capacity to successfully perform a specif-
ic task (Bandura, 1997). Self-efficacy is an indicator of athletes'
success and performance levels, facilitating the realization of
desired thoughts and behaviors. Therefore, it is extremely
important for athletes in the domains where they demonstrate
performance and in relation to their competitors (Mutlu &
Yildizhan, 2023; Turedi, 2015). According to the results of
studies in the literature, individuals with a high perception of
self-efficacy tend to exert great effort to achieve a task, are
less likely to give up when facing adverse situations and
demonstrate persistence and patience in their endeavors
(Askar & Umay, 2001; Hevedanl & Ekici, 2009). A high level of
self-efficacy in athletes is associated with a positive influence
on athletic performance. It encourages the formation of confi-
dence in the athlete and the projection and dissemination of
that confidence to others, significantly impacting the en-
hancement of athletes' performance levels (Holzberger et al.,
2013; Valiante & Morris, 2013). The scenarios created by indi-
viduals with high self-efficacy perceptions will guide them
positively and affect their performance favorably. In other
words, as individuals' perceptions of self-efficacy increase, so
does the effort they put forth to achieve their goals (Bandura,
1994; Kartal, 2021).

The literature includes studies examining the relationship
between self-efficacy and performance (Bouffard-Bouchard,
1990; Cherian, 2013; Schunk, 1995; Vancouver, 2002; Wright,
2016). This study anticipates that self-efficacy will positively
influence the athletic performance of young female athletes.

The perception of self-efficacy plays an important role in
defining emotions, thoughts, motivations, and behaviors in
individuals (Bandura, 1994). Bandura describes low self-
efficacy as associated with depression, anxiety, and helpless-
ness (Bandura, 1977; Toklu, 2010). In the face of these unde-
sirable outcomes, individuals may experience increased anxie-
ty levels and a higher risk of making mistakes (Ozkan, 2019). In
the study by Mutlu & Yildizhan, (2023) it was noted that as
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anxiety increases, self-efficacy decreases. High self-efficacy in
athletes helps to eliminate anxiety and enhance effort, there-
by indirectly affecting the athlete's performance (Kogak, 2019).
The perception of self-efficacy increases an individual's moti-
vation, fosters happiness, and facilitates personal achieve-
ments (Toklu, 2010). Individuals with high self-efficacy can also
experience positive emotions in challenging tasks and activities
(Bandura, 1994). Kogak & Colak (2024), stated that as women's
self-efficacy increases, their ability to cope with stress also
shows a positive trend. A review of the literature reveals that
studies related to self-efficacy have observed that high self-
efficacy generates positive emotions, while low self-efficacy
leads to negative emotional states (Kogak, 2019; Kogak &
Colak, 2024; Mutlu & Yildizhan, 2023). Therefore, it is antici-
pated that young female athletes with high self-efficacy will
have positive emotional states, while those with low self-
efficacy will experience negative emotional states.

One of the important concepts that plays a significant
role in athletes achieving high performance is optimal perfor-
mance emotional state (Yanar et al., 2017). Athletes with a
high optimal performance emotional state experience an in-
crease in positive emotions compared to those with a low
optimal performance emotional state, which demonstrates the
importance of optimal performance emotional state in sports
(Rogatko, 2009). In their study, Yanar et al., (2017) addressed
the optimal performance emotional state as having an indirect
effect on athletes' performance in terms of being willing and
engaged during competitions, noting that young athletes'
experiences of different emotional states during training or
competition positively influenced their performance and suc-
cess. Swann et al., (2012) indicated that factors such as sus-
tainable focus, physical preparation, teamwork, positive men-
tal attitude, and positive outcomes experienced before and
during competition positively impact optimal performance
emotional state, while factors such as physical problems, er-
rors, inability to maintain focus, and negative mental attitudes
have a negative effect. As studies have increased understand-
ing of the impact of emotional states in the sports environ-
ment on athletic performance, there is a wealth of research
related to the concept of optimal performance emotional state
(Fournier et al., 2007; Jackson & Marsh, 1996; Kawabata, et al.,
2008; Keller & Bless, 2008; Moneta, 2004a; Moneta, 2004;
Yanar et al., 2017). Based on the literature, it is anticipated
that the positive and negative emotional states of young fe-
male athletes will mediate the relationship between self-
efficacy and athletic performance.

Positive
Emotional State

\
P

Athletic
Performance

Self-Efficacy

L
I~

Negative
Emotional State

Figure 1. Research Model
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Method

Study Group and Process

The sample group of the study consists of young female ath-
letes from various university teams in Turkey. After obtaining
ethical approval for the study, data were collected online. Data
from a total of 25 female athletes were excluded from the
analysis: 12 athletes were identified as providing false infor-
mation, and 13 athletes reported having physical or mental
issues. The total sample for the study comprises 339 female
athletes. All analyses were conducted on the 339 young fe-
male athletes. The average age of the participants was 21.04
(5d.=2.25). The average years of experience in their current
disciplines was calculated to be 6.77 (5d.=2.65). The calcula-
tion of sample size was based on the reference data reported
in Lochbaum et al., (2023) systematic review. In the calcula-
tions, the number of independent variables (u=3), an antici-
pated effect size (f2=0.096), a statistical power level of 95%,
and an alpha of 0.05 were taken into consideration, resulting
in a required sample size of 194 participants.

Data Collection Tools

The data for the study were collected using the “Personal
Information Form,” the “Athlete Self-Efficacy Scale,” the
“Sport Emotion Scale,” and the “Individual Performance As-
sessment.

Athlete Self-Efficacy Scale: The scale developed by Kogak,
(2020) was used to measure athletes' self-efficacy. This scale,
designed to assess athletes' personal competencies, consists
of a total of 16 questions (e.g., “I can cope with difficulties that
put pressure on me”) and four sub-dimensions. A 5-point
Likert scale ranging from 1 (Disagree) to 5 (Completely Agree)
was used. The Cronbach's alpha coefficient calculated for the
internal consistency of the scale was a =.91.

Sport Emotion Scale: The original Sport Emotion Scale
was developed by Jones et al., (2005) and was adapted into
Turkish by Urfa & Ascli, (2019). This scale, designed to assess
athletes' emotional states, consists of a total of 22 questions
and five sub-dimensions. It includes three negative emotions
(anxiety, discomfort, anger) and two positive emotions (enthu-
siasm, happiness). The Cronbach's alpha coefficients calculated
for the internal consistency of the scale were a = .94 for nega-
tive emotions and a = .92 for positive emotions.

Individual Performance Assessment: The assessment of
perceived performance by athletes using a single question
rather than multiple questions is considered more reliable by
some researchers (Josefsson et al., 2019). Participants in the
study were asked to respond to the question, “How would you
evaluate your training in the last week?” using a 10-point
Likert scale (1 = very poor, 10 = very good).
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Data Analysis

In the study, the skewness and kurtosis values of the data
were calculated to check whether the data met the assump-
tion of univariate normality. A reference range of +2.00 was
used for skewness and kurtosis values across all data (George
& Mallery, 2019). Factor scores and their z-values were used to
determine the significance values of the variables in the re-
search. The bootstrap technique was employed to verify
whether the relationships between variables were statistically
significant (Preacher & Selig, 2012). In this study, 5,000
resampling options were chosen and calculated at a 95% con-
fidence interval (MacKinnon et al., 2004). Statistical analyses
of the data obtained for the study were performed using SPSS
and R software packages. Additionally, in the multiple regres-
sion analysis conducted using the R program, the "lavaan,"
"semTools," and "pwr" packages were utilized.

Ethical Approval

This study was approved by the Ethics Committee of Batman
University on 09.07.2024 with the decision number 167570.

Table 1. Descriptive statistics and correlation values
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Results

When examining Table 1, there are positive and significant
relationships between self-efficacy and positive emotion (r=
.16, p< .01) and performance (r= .14, p< .01). It was observed
that positive emotions have a negative and significant rela-
tionship with negative emotions (r= - .50, p< .01) and a posi-
tive and significant relationship with performance (r= .37, p<
.01). Negative emotions were found to have a negative and
significant relationship with performance (r= - .43, p< .01),
while no significant relationship was detected with self-
efficacy (r= - .04, p> .01). Furthermore, when examining the
kurtosis and skewness values of the data, it was determined
that all variables were within normal ranges.

Findings

The descriptive statistics (skewness, kurtosis, mean, and
standard deviation) and Pearson correlation coefficients
among the study variables (self-efficacy, positive emotional
state, negative emotional state, and individual performance
assessment) presents in Table 1.

Variables Skewness Kurtosis Mean SD 1 2 3 4
(1) Self-Efficacy -1.01 0.54 3.51 0.62 1

(2) Positive Emotional State -0.37 -0.41 2.53 0.92 0.16** 1

(3) Negative Emotional State 0.69 -0.35 1.34 0.86 -0.04 -0.50** 1

(4) Individual Performance Assessment -0.54 0.13 6.22 1.97 0.14%* 0.37** -0.43** 1

In the conducted study, self-efficacy is modeled as the
input variable in the path analysis, while performance is mod-
eled as the output variable. Positive and negative emotions are
considered as the mediating variables in this relationship

(Figure 1).
R?=.026
Positive
b=.160, p<.01 Emotional State b=195, p<.01
R=17
b=.098, p>.05
Self-Efficacy Performance
Direct effect: b =.140, p <.01

\ Negative /
b=.045, p>.05 Emotional State | 5=345, p<01
R*=.002

Figure 1. The Mediating Role of Negative and Positive Emotions in the
Relationship Between Self-Efficacy and Performance
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In the study, it was found that self-efficacy has a direct
positive and significant effect on performance (b= .140,
p< .01). As a result of the path model created, it was deter-
mined that self-efficacy has a positive and significant effect on
positive emotions (b= .160, p< .01), while it has no effect on
negative emotions (b= -.045, p> .05). The effect of positive
emotions on performance is positive and significant (b= .195,
p< .01), while negative emotions have a negative and signifi-
cant effect on performance (b= -.345, p< .01). The indirect
effect of self-efficacy on performance through negative and
positive emotions was assessed using the Bootstrap technique
with 5,000 resampling options. As a result of the bootstrap
analyses, it was found that self-efficacy has an indirect effect
on performance through positive emotions (b= .031, p< .05).
However, no indirect effect was found through negative emo-
tions (b=.016, p>.05).
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Table 2. Findings Related to the Path Model
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% 95 Cl
B m m Sd z-value p(>1z])

Direct Effect

Self-Efficacy - Positive Emotion 0.16** 0.089 0.385 0.075 3.14 0.00
Self-Efficacy - Negative Emotion -0.04 -0.210 0.085 0.075 -0.83 0.40
Self-Efficacy - Performance 0.09 0.616 0.300 0.161 1.86 0.06
Positive Emotion > Performance 0.19** 0.142 0.667 0.134 3.01 0.00
Negative Emotion > Performance -0.34** -1.016 -0.515 0.128 -5.99 0.00
Indirect Effect

Self-Efficacy > Positive Emotion > Performance 0.31* 0.008 0.184 0.045 2.14 0.03
Self-Efficacy = Negative Emotion = Performance 0.01 -0.066 0.161 0.058 0.82 0.40

** p<0.01,* p<0.05

Discussion

The aim of this study is to investigate the role of emotions in
the relationship between self-efficacy (belief in oneself, the
conviction of being able to achieve success) and performance
among young female athletes. A cross-sectional study has
been designed to test the formulated research hypotheses,
focusing on the mediating role of both positive and negative
emotions.

In our study, the findings indicate a reciprocal relation-
ship between the self-efficacy of young female athletes and
their positive emotional states. These results are consistent
with previous research (Buri¢ & Macuka, 2018; Zhen et al.,
2017). Self-efficacy has been identified as a significant factor
influencing emotion regulation in various studies (Alessandri et
al., 2014). Young female athletes with high levels of self-
efficacy tend to provide positive feedback to their surround-
ings. When evaluated within the framework of Self-
Determination Theory (Deci & Ryan, 2008) , this finding sug-
gests that the belief in their ability to complete a task or
achieve success with the necessary performance can enhance
their intrinsic motivation. Increased intrinsic motivation may
trigger the formation of positive emotional experiences (such
as happiness or excitement) among young female athletes.
According to Self-Determination Theory, competence is a
crucial factor in enhancing motivation (Ryan & Deci, 2000).
Karakus & Baserer, (2022) noted that self-efficacy might vary
by gender due to obstacles in different social environments. In
particular, young female athletes may have a greater need to
demonstrate this competence and prove themselves com-
pared to their male counterparts. Indeed, a study conducted
by Demirtas, (2018) found a significant difference in the self-
efficacy levels of males compared to females.

Our research has found a significant and positive rela-
tionship between positive emotions and performance. This
finding is consistent with numerous theoretical studies and
research in the literature (Kavanagh & Hausfeld, 1986;
Rathschlag & Memmert, 2015). Various theoretical approaches
exist regarding how positive emotions can influence perfor-
mance. According to Carver & Scheier, (1998) ’s self-regulation
theory, individuals utilize their positive emotions as a motiva-
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tional force to achieve their goals. Thus, positive emotions can
enable athletes to be willing and determined in achieving their
performance. On the other hand, Isen ve Reeve, (2005) stated
that positive emotions assist individuals in attaining higher
success during the problem-solving process. In this context,
young female athletes experiencing positive emotions may
create favorable effects on their performance based on their
problem-solving and creative thinking abilities. Lazarus, (2000)
posited that when the necessary skills are present in an indi-
vidual, happiness can enhance performance. When evaluated
from the perspective of young female athletes, it is observed
that women have a higher capacity for emotion regulation
compared to men (Gross & John, 2003; McNulty & Fincham,
2012; Tamres et al.,, 2002). This situation may stem from
women's more active engagement in seeking emotional sup-
port and regulating their emotions (Tamres et al., 2002). Of
course, the outcomes of this study may vary based on regional
and cultural contexts.

In the study, no significant relationship was found be-
tween self-efficacy and negative emotions among young fe-
male athletes. This result differs from some studies in the
literature (Buri¢ & Macuka, 2018; Zhen et al., 2017). While it
has been noted that women experience emotional disorders
more frequently than men (Kuehner, 2017), it can be argued
that this may differ specifically for young female athletes. This
finding may suggest that the emotional responses of young
female athletes could be more balanced. In their studies on
emotion regulation processes that shape individuals' emo-
tions, Gross & John, (2003), revealed that different appraisal
styles are effective in suppressing emotions. Women’s more
active use of emotional support and reappraisal strategies
(Gross & John, 2003; Tamres et al., 2002) may have enabled
young women with high self-efficacy to better manage nega-
tive emotions such as stress or anxiety, thereby distancing
themselves from negative emotions. In this context, it is be-
lieved that the emotion regulation strategies used by women
can enhance the positive effects of self-efficacy on positive
emotions while facilitating avoidance of negative emotions.
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In the study, when examining the relationship between
negative emotions and performance, it was concluded that
negative emotions adversely affect performance. This finding
supports several meta-analyses in the literature (Craft et al.,
2003; Woodman & Hardy, 2003). Particularly in instances of
experiencing negative emotions such as stress and anxiety,
individuals may struggle to focus on their tasks, leading to a
decline in performance. According to Eysenck et al., (2007) in
their theory of attentional control, when anxiety levels rise,
cognitive resources may become depleted, causing individuals
to struggle in directing their attention toward performance.
This situation can result in a decrease in performance. Addi-
tionally, negative emotions can lead to a lack of motivation in
individuals, which may also contribute to a decline in perfor-
mance (Carver & Scheier, 1998). When evaluated from the
perspective of young female athletes, it should be considered
that women may experience more intense emotional respons-
es than men and may be more prone to emotional disorders
(Kuehner, 2017). They may carry a heavier emotional burden
due to hormonal changes and social environmental pressures.
This situation could result in the effects of negative emotions
on performance being more pronounced than those of posi-
tive emotions among young female athletes.

Conclusions

In this study, while the effect of self-efficacy on performance
through positive emotions was found to be significant, it was
concluded that self-efficacy did not influence performance
through negative emotions. High levels of self-efficacy may
enable individuals to develop positive emotions and utilize
these feelings to enhance their performance. Individuals with
high self-efficacy can manage stress and anxiety more effec-
tively due to their confidence, thereby experiencing the per-
formance-enhancing effects of positive emotions more dis-
tinctly. However, the study found that self-efficacy did not
impact performance through negative emotions. This finding
suggests that the effect of negative emotions on performance
may not be direct and that self-efficacy’s ability to manage
these emotions may be associated with different variables. It
can be asserted that self-efficacy does not predict negative
emotions as strongly as it does positive emotions, or at least
that this prediction is not sufficiently evident in the current
sample group.

Future research could conduct more detailed investiga-
tions into how self-efficacy manages negative emotions. The
effects of emotional regulation strategies associated with self-
efficacy (Gross & John, 2003), on both positive and negative
emotions could be examined. Such studies could enhance our
understanding of the role of self-efficacy in emotional man-
agement and clarify its effects on performance in greater
detail. Additionally, comparative studies examining differences
between males and females could more clearly elucidate the
effects of gender on self-efficacy and emotional regulation.
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Abstract

The middle school period, during which students begin to explore their identities, develop
social skills, and strengthen their academic foundations, is a critical time for teachers in their
guiding role. In this context, our study focuses on examining the relationship between the
socialization levels and job satisfaction of 205 middle school physical education and sports
teachers in Aydin within the framework of demographic variables. The results of the research
were examined using SPSS, applying parametric tests, MANOVA, and linear regression
analysis. For the study, a personal information form, the job satisfaction scale validated by
Basol and Comlekgi (2020), and the Organizational Socialization Scale created by Erdogan and
Dénmez (2019) were utilized. The findings suggest that educators possess a high degree of
socialization, which positively affects their job satisfaction. Notably, age and professional
experience plays a crucial role in shaping educators’ social interactions and job satisfaction. In
relation to gender, female teachers were more active in social interactions, while teachers
with a bachelor's degree perceived their social relationships more positively. These findings
highlight the necessity the need for educational institutions to develop strategies aimed at
strengthening teachers' social interactions

Keywords: Physical education teacher, Job satisfaction, Socialization

0Oz

Ogrencilerin kimliklerini kesfetmeye basladigi, sosyal becerilerini gelistirdigi ve akademik
temellerini gliglendirdigi ortaokul dénemi, 6gretmenlerin rehberlik roli agisindan kritik bir
zamandir. Bu baglamda arastirmamiz, Aydin’da bulunan 205 beden egitimi ve spor brangi
ortaokul 6gretmeninin sosyallesme diizeyleri ile is tatmini arasindaki iliskiyi demografik
degiskenler cergevesinde incelemeye odaklanmistir. Arastirma sonuglari SPSS, parametrik
testler, MANOVA ve dogrusal regresyon analizi kullanilarak incelenmistir. Calismada kisisel
bilgi formu, Basol ve Comlekgi (2020) tarafindan gegerliligi kanitlanmis is tatmini olgegi ve
Erdogan ve Dénmez (2019) tarafindan olusturulan Orgiitsel Sosyallesme Olgegi kullaniimistir.
Bulgular, egitimcilerin yiiksek diizeyde sosyallesmeye sahip oldugunu ve bunun is tatminlerini
olumlu yénde etkiledigini gostermektedir. Ozellikle yas ve mesleki deneyim, egitimcilerin
sosyal etkilesimlerini ve ig tatminlerini sekillendirmede 6nemli bir rol oynamaktadir. Cinsiyete
gore, kadin Ogretmenler sosyal etkilesimlerde daha aktifken, lisans derecesine sahip
ogretmenler sosyal iliskilerini daha olumlu algilamaktadir. Bu bulgular, egitim kurumlarinin
ogretmenlerin sosyal etkilesimlerini gliclendirmeye yonelik stratejiler gelistirmesinin
gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Beden egitimi dgretmeni, is tatmini, Sosyallesme
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Introduction

Middle school teachers play a vital role in a significant period of
students' lives. During this time, students begin to explore their
identities, develop social skills, and solidify their academic foun-
dations. This phase, referred to by researchers in various ways,
is undeniably important in a child's life. Eccles and Midgley
(1989) term this phases the "Developmental Period". They as-
sert that students are striving to gain insight into themselves
and their surroundings throughout this phase, which is consid-
ered the onset of adolescence. They argue that middle school
teachers contribute significantly to students' emotional and so-
cial development by providing guidance through this complex
period.

Jenkins, Fuchs, Fuchs & McGlinchey, (2015) refer to this
phase as the "Academic Foundation". They view it as a critical
stage where students develop their academic skills, emphasiz-
ing that the knowledge and abilities acquired during this time
directly impact success at university or the high school degree.
Research indicates that a strong middle school education has
long-term effects on students' academic achievements (Jenkins
et al., 2015; Hargreaves, 2000). Wentzel (2010) describes this
period as the "Development of Social Skills" highlighting that
students enhance their social skills through group work and pro-
jects, learning to collaborate, which is vital for both academic
success and future professional life.

Additionally, considering that students’ motivation and
sense of belonging develop during this period, numerous stud-
ies suggest that effective middle school teachers can increase
students' interest in lessons, promote school success, and en-
hance students' attachment to school in parallel with their rela-
tionships with teachers (Smith, Andrews, & DeMink-Carthew,
2024). It has been shown that middle school educators play a
critical role in understanding and supporting students' individ-
ual needs, adapting teaching methods to different learning
styles and requirements, leading to better learning outcomes.
For these reasons, middle school teachers not only provide ac-
ademic knowledge but also play a critical role in the interper-
sonal and emotional progress of their students. Thus, the job
satisfaction and comfort of middle school teachers who signifi-
cantly influence the quality of the learning atmosphere and stu-
dents' academic success are essential. Their levels of socializa-
tion and job satisfaction are considered two key concepts that
directly influence and regulate teachers' ability to cope with
challenges in their professional lives, their professional devel-
opment, and their interactions with students.

The level of socialization among middle school teachers
determines the nature of their engagements with students, par-
ents and colleagues. Social interaction enhances teachers' com-
mitment and motivation in the workplace. Teachers with high
levels of socialization can collaborate and share knowledge and
experiences, contributing to the development of their pedagog-
ical practices (Hargreaves, 1994).
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Additionally, social support helps teachers cope with
stress and build resilience against emotional exhaustion (Bakar,
LeTendre & Wiseman, 2015).

Job satisfaction is defined as the presence of positive and
pleasant attitudes and feelings in workers in relation to
their work environment (Zhu, 2013; Quesada Puga et al., 2024).
Job satisfaction is also a factor that increases teachers' commit-
ment to and motivation in their profession. High job satisfaction
allows teachers to cultivate a more positive outlook on their
work, perform better, and guide students more effectively
(Skaalvik & Skaalvik, 2014). Furthermore, teachers' job satisfac-
tion affects the overall atmosphere of the educational environ-
ment, thereby enhancing students' learning motivation. In par-
ticular, the sense of satisfaction reinforces teachers' willingness
to improve their professional competencies and implement in-
novative teaching methods (Shen, 2012; Niu et al., 2023). The
levels of integration and work satisfaction among high school
teachers are vital not only for the individuals involved but also
for the overall effectiveness of the education system. These two
factors directly impact teachers' professional development,
their engagements with students, and the general educational
quality of the school, helping to establish a positive educational
atmosphere.

This study seeks to investigate the connection between
middle school physical education teachers' socialization levels
and their job satisfaction, considering demographic factors such
as education level, gender, age, and years of service. Specifi-
cally, the study seeks to understand how physical education
teachers' social interactions and professional support systems
affect their job satisfaction. By revealing the connection be-
tween the degree of socialization and physical education teach-
ers' job satisfaction, the research seeks to assist in the advance-
ment of strategies that enhance teachers' professional develop-
ment and psychological well-being within educational institu-
tions. Additionally, by identifying the role of demographic vari-
ables in this relationship, the study aims to help create more
effective support mechanisms for different groups.

Method

Research Model

This research was conducted using the correlational survey
model, one of the quantitative research methods. The correla-
tional survey model is used to determine the existence and de-
gree of change between two or more variables. Accordingly, re-
lational analysis can be performed in two ways: correlation-type
relationships and relationships obtained through comparison.
This approach facilitates the identification of attitudes and
tendencies (Creswell, 2017).
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Study Group

The study group for this research consists of middle school
physical education teachers in the Aydin district. Data were pro-
vided to participants via Google Drive, and participation was
based on voluntary consent. A total of 211 participants were
reached, but 205 were included in the evaluation. The sample
size was determined based on studies available in the literature
(Bas & Coskun, 2020; Karadag & Karatas, 2018), and the ob-
tained data size was deemed sufficient.

Table 1. Descriptive variables

Variables f %
Men 108 52,7
Gender
Women 97 47,3
22-27 11 5,4
28-33 24 11,7
Age
34-39 65 31,7
(years old)
40-45 45 22,0
> 46 60 29,3
<4 17 8,3
Professional 5-9 17 8,3
experience 10-14 57 27,8
(years) 15-19 46 22,4
> 20 68 33,2
Bachelor’s Degree 179 87,3
Educational status Graduate and
26 12,7
Postgraduate
205 100

In Table 1, the highest percentages for categorical varia-
bles are as follows: for gender, female participants constitute
52.7%; for age, those aged 34-39 make up 31.7%; for profes-
sional experience, individuals with 20 years or more account for
33.2%; and for educational background, bachelor's degree hold-
ers represent 87.3%.

Data Collection

The research is structured into three parts; the first one con-
tains a personal information questionnaire, the second one fea-
tures the job satisfaction scale created by Brayfield & Rothe
(1951), which was later condensed by Judge, Erez & Bono
(1998) and validated in Turkish by Basol & Comlekgi (2020),
while the third section includes the Organizational Socialization
Scale created by Erdogan & Dénmez (2019).

Personal Information Form: The form prepared by the re-
searchers, consists of questions regarding age, gender, profes-
sional experience, and educational background.

Job Satisfaction Scale: The scale, created by Brayfield &
Rothe (1951) and later condensed by Judge et al. (1998), was
validated in Turkish by Basol & Comlekgi (2020). This scale com-
items and is unidimensional,

prises 5 demonstrating a
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Cronbach’s Alpha value of 0.929, which indicates high reliability.
A 5-point Likert scale was used ranged from 1 (strongly disa-
gree) to 5 (strongly agree). In our study, the Cronbach’s Alpha
value was determined to be 0.859. Therefore, it is evident that
the scale used for middle school physical education teachers
has high reliability.

Organizational Socialization Scale: The scale, created by
Erdogan & Donmez (2019), comprises 24 items categorized into
five dimensions: professional competence, organizational pol-
icy, organizational language and history, interpersonal relation-
ships, and goals and values. A 5-point Likert scale was used (1-
strongly disagree to 5- strongly agree). The Cronbach's Alpha
coefficients for the scale were found to vary from 0.78 to 0.91,
indicating acceptable to high reliability. In our study, the
Cronbach’s Alpha values for the sub-dimensions were found to
range between 0.815 and 0.934. Thus, it is evident that the scale
used for middle school physical education teachers also demon-
strates high reliability.

Table 2. Reliability analysis

Scale Dimensions Cronbach alpha

Interpersonal Relationships ,868
Organizational Policy ,815
Professional Competence ,867
Alignment with Goals and Values ,842
Organizational Language and History ,932
Organizational Socialization ,934
Job Satisfaction ,859

The reliability analysis obtained from the scales indicates
that both the main scales and their sub-dimensions have high
reliability coefficients (see Table 2).

Data Analysis

The results of this research were examined using SPSS version
25.0 software. To evaluate the normality assumption, skewness
and kurtosis coefficients were assessed, showing values within
the range of +2 to -2, which permitted the application of para-
metric tests in the analysis (Buytikozturk et al., 2008). The sta-
tistical analyses included MANOVA, linear regression, and com-
putations of percentages, frequencies, and reliability coeffi-
cients.

Ethical Statement

This study was approved by the Social Sciences Research Ethics
Committee of Aydin Adnan Menderes University, with the deci-
sion dated December 5, 2022, and numbered 17.
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Findings

In this section of the research, the results of the statistical analysis on teachers’ job satisfaction and socialization levels are presented
in tables, followed by explanations.

Table 3. Score distributions for the organizational socialization and job satisfaction scales

Scale Dimensions n X Sd Skewness Kurtosis
Interpersonal Relationships 205 4,03 ,60 -,202 -,469
Organizational Policy 205 3,84 ,65 -,141 -,295
Professional Competence 205 4,17 ,56 -,165 -,475
Alignment with Goals and Values 205 4,13 ,61 -,499 ,228
Organizational Language and History 205 4,04 ,86 -1,145 1,145
Organizational Socialization 205 4,05 ,50 -,317 ,043
Job Satisfaction 205 4,02 ,52 -,257 ,415

According to Table 3, participants' scores on the Organizational Socialization Scale and its sub-dimensions are high. Among these
dimensions, the highest average is observed in the professional competence dimension (x = 4.17). Additionally, the scores on the Job
Satisfaction Scale are also high (x = 4.02).

Table 4. Pearson correlation analysis

Alignment with Organizational

International Organizational Professional Organizational Job

Relationship Policy Competence Goals and Langl.Jage and Socialization Satisfaction
Values History
,512™ 1
Organizational Policy
,000 -
,642" ,702* 1
Professional Competence
,000 ,000 -
,548" 444" ,622™ 1
Alignment with Goals and Values
,000 ,000 ,000 -
Oreanizational L. g /4327 271" ,342™ ,562" 1
rganizational Language and Histor
& guag Y ,000 ,000 ,000 ,000 -
,822" 722 ,831" ,817" ,695" 1
Organizational Socialization
,000 ,000 ,000 ,000 ,000 -
,414™ ,638" ,623™ 471 2477 ,596™ 1
Job Satisfaction
,000 ,000 ,000 ,000 ,000 ,000 -

p<0,01**, p<0,05*

According to the findings shown in Table 4, there is a positive, moderately significant relationship between the participants' job
satisfaction and interpersonal relations (r=.414); a moderately significant relationship with organizational policy (r=.638); a moder-
ately significant relationship with professional competence (r=.623); a moderately significant relationship with compliance with goals
and values (r=.471); a low-level significant relationship with organizational language and history (r=.247) and a moderately significant
and positive relationship with organizational socialization (r=.596).

Table 5. Linear regression analysis carried out to assess the impact of organizational socialization on job satisfaction

Independent Variables Dependent Variables B t p F R2 Durbin Watson
Constant Interpersonal Relationships 1,343 6,060 ,000

Organizational Policy ,352 4,710 ,000

Professional Competence ,298 2,716 ,007 36,817 467 1,905
Job Satisfaction Alignment with Goals and Values ,170 1,947 ,053

Organizational Language and History ,011 ,178 ,859

Organizational Socialization -,164 -,668 ,505

Table 5 displays the outcomes of a linear regression analysis aimed at explaining the impact of Organizational Socialization on
Job Satisfaction. In the established model, organizational socialization explains 46.7% of job satisfaction (R*2=0.467). A 1-unit increase
in the organization policy variable causes a .352 increase in job satisfaction (f=.352); a 1-unit increase in the professional competence
variable causes a .298 increase in job satisfaction (=.298); a 1-unit increase in the purpose and value variable causes a .170 increase
in job satisfaction (f=.170). It can be observed that organizational language and history, as well as Organizational Socialization do not
exert a statistically significant influence on job satisfaction (p>0.05).
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Table 6. MANOVA analysis of job satisfaction and organizational socialization according to age variable

Dimensions Age N X Sd F P Bonferroni
122-27 11 4,22 44
) 22833 24 3,93 ,62
'nte".’at'oﬁal 334-39 65 3,87 61 2,566 ,039* 453
Relationship 440-45 45 413 ‘64
5> 46 60 4,15 ,56
122-27 11 3,31 ,85
228-33 24 3,59 61
Organizational Policy 334-39 65 3,87 ,63 3,784 ,005* 5>1
440-45 45 3,85 ,66
5> 46 60 4,00 ,55
122-27 11 4,07 ,70
Professional 12833 24 4,08 6 1054 .
3 -
oas o 430 o ' ’
5> 46 60 4,20 47
122-27 11 3,87 57
22833 24 4,13 |52
Alignments with 334-39 65 4,00 63 2,127 079 :
Goals and Values
440-45 45 4,22 ,64
5> 46 60 4,25 57
122-27 11 4,15 ,91
Oreanizational 22833 24 4,08 67
Language and History 23439 65 3,80 87 200 o8 :
440-45 45 4,10 ,86
5> 46 60 4,22 ,88
122-27 11 3,95 |52
Organizational '28-33 24 3,97 A5
T 334-39 65 3,93 52 2,246 ,065 -
Socialization ’ ’
440-45 45 4,13 |52
5> 46 60 4,17 ,46
122-27 11 3,67 54
22833 24 3,70 .64 551
Job Satisfaction 334-39 65 4,00 47 5,308 ,000* 455
440-45 45 4,14 47 ’
5> 46 60 4,15 ,49
p<0,05*

Table 6 shows a statistically significant variation in the overall scores for Interpersonal Relations, Organizational Policy, and job
satisfaction, according to the findings from the MANOVA analysis conducted between the participants' organizational socialization,
job satisfaction, and the age variable (p<0.05). These results show that respondent in the 40-45 age range scored higher in the Inter-
personal Relations dimension compared to those in the 34-39 age range. In the Organizational Policy dimension, participants aged 46
and above scored higher than those in the 22-27 age range. Furthermore, in the overall job satisfaction score, participants aged 46
and above had higher scores than those in the 22-27 age group, while those aged 40-45 and 46 and above scored higher than partic-
ipants aged 28-33.

Table 7. MANOVA analysis of job satisfaction and organizational socialization based on gender

Dimensions Gender Sd X N F p
. . . Women 4,04 ,54 108
International Relationship ,015 ,902
Men 4,03 ,67 97
Organizational Polic Women 3,81 /66 108 530 467
8 ¥ Men 3,87 63 97 ’ '
W 4,20 56 108
Professional Competence omen ! ! ,641 ,424
Men 4,14 ,56 97
. . Women 4,14 ,57 108
Alignments with Goals and Values ,072 ,789
Men 4,11 ,65 97
o X Women 4,21 ,72 108
Organizational Language and History 8,927 ,003*
Men 3,85 ,96 97
o o Women 4,08 ,44 108
Organizational Socialization ,943 ,333
Men 4,01 ,56 97
Job Satisfaction Women 3,98 22 108 1,267 262
Men 4,07 ,52 97 ! !
p<0,05*
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Table 7 shows that, based on the MANOVA analysis conducted between organizational socialization, job satisfaction, and the
gender variable, a statistically meaningful difference exists, favoring female participants, specifically in the dimensions of organiza-
tional language and history (p<0.05).

Table 8. MANOVA analysis of job satisfaction and organizational socialization based on years of professional experience

Dimensions Year of profession X SS N F p Bonferroni
g 4,17 ,49 17
. 25.9 3,95 ,66 17
Interr.1at|or.1al 310-14 3,84 ,56 57 2,418 ,050%* 5>3
Relationship 415-19 411 71 46
5520 4,13 ,55 68
<q 3,30 ,75 17
o 25.9 3,80 ,61 17
ggﬁiclzatlonal 310-14 3,81 ,56 57 3,961 ,004* 3,4,5>1
415-19 3,89 ,76 46
5> 20 3,98 ,56 68
<4 4,02 ,66 17
. x5 g 4,12 ,61 17
Professional 310-14 4,10 ,50 57 1,071 372 -
Competence 415.19 4,28 ,63 46
5520 4,20 ,52 68
<4 3,89 ,50 17
. . 25.9 4,27 ,62 17
Alignments with Goals 310-14 4,00 57 57 2,176 ,073 -
and Values 41519 414 ,70 46
5> 20 4,25 ,57 68
<4 4,32 ,80 17
o 25.9 4,04 77 17
Organizational . 310-14 3,86 ,81 57 1,612 173 -
Language and History 415-19 3,95 96 46
5> 20 4,18 ,85 68
kg 3,96 ,48 17
Organizational 59 404 8 »
T 310-14 3,93 ,46 57 1,783 ,134 -
Socialization 415-19 4,09 58 46
5> 20 4,15 47 68
1 4 3,60 ,57 17
25-9 3,82 ,58 17
Job Satisfaction 310-14 3,98 ,43 57 5,374 ,000* 4,5>1
415-19 4,09 ,59 46
5> 20 4,17 ,45 68
p<0,05*

Table 9. MANOVA analysis of organizational socialization and job satisfaction according to education variable

Dimensions Education Sd X N F p
X . . Bachelor’s degree 4,07 ,60 179
International Relationship 4,828 ,029*
Postgraduate 3,79 ,61 26
Organizational Polic Bachelor’s degree 3,85 65 179 391 533
g ¥ Postgraduate 3,76 63 26 ' ’
Bachelor’'s d 4,19 57 179
Professional Competence achelor's degree ! ! 1,703 ,193
Postgraduate 4,03 ,53 26
Bachelor’'s d 4,16 61 179
Alignments with Goals and Values achelor's degree ! ! 4,959 ,027*
Postgraduate 3,88 ,56 26
o X Bachelor’s degree 4,08 ,84 179
Organizational Language and History 2,847 ,093
Postgraduate 3,77 ,94 26
Organizational Socialization Bachelor’s degree 4,08 49 179 4,609 033*
g Postgraduate 3,85 51 26 ' ’
Job Satisfaction Bachelor’s degree 4,04 ,50 179 1317 252
Postgraduate 3,91 ,66 26

p<0,05*
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Table 8 shows that a statistically significant discrepancy
exists in the overall score for Interpersonal Relations, Organiza-
tional Policy, and Job Satisfaction because of the MANOVA anal-
ysis conducted between participants' organizational socializa-
tion, job satisfaction, and the professional experience variable
(p<0.05). According to these findings, participants with 20 years
or additional work experience scored higher in the Interper-
sonal Relations dimension compared to those with 10-14 years
of experience. In the Organizational Policy dimension, partici-
pants with 10-14 years, 15-19 years, and 20 years or more of
professional experience scored higher than those with 4 years
or less. Regarding the total job satisfaction score, participants
with 15-19 years and 20 years or more of experience had higher
scores than those with 10-14 years of experience.

Table 9 shows that the MANOVA analysis conducted be-
tween participants' organizational socialization, job satisfac-
tion, and the educational status variable reveals a statistically
important discrepancy in the dimensions of Interpersonal Rela-
tions, Conformity to Goals and Values, and Organizational So-
cialization (p<0.05). According to these findings, participants
with a bachelor's degree scored higher than those with a grad-
uate-level qualification in the dimensions of Interpersonal Rela-
tions, Conformity to Goals and Values, and Organizational So-
cialization.

Discussion

This study was conducted with the participation of 205 middle
school physical education teachers from the Aydin district. The
research aimed to examine the effect of physical educators’ so-
cial interactions and professional support systems on their job
satisfaction. By exploring the impact of demographic factors on
this relationship, the research seeks to support the develop-
ment of more tailored support systems for various groups. Ad-
ditionally, by revealing the connection between socialization
levels and teachers’ job satisfaction, the study aims to illumi-
nate strategies for enhancing professional development and
psychological well-being in educational institutions. The key
highlight of this study is that teachers’ job satisfaction in educa-
tional institutions emerges as a critical factor that directly influ-
ences not only their individual performance but also students’
academic achievement and the overall quality of education.
However, the relationship between teachers’ social interac-
tions, professional support systems, and job satisfaction has not
been explored in sufficient depth. This study aims to fill this sig-
nificant gap in the literature by examining the impact of physical
education teachers’ social connections and support mecha-
nisms on their job satisfaction.

When examining the results on the Organizational Social-
ization Scale and its sub-dimensions, it is evident that physical
education teachers possess high average scores, with the high-
est average found in the professional competence dimension (x
= 4.17). This finding indicates the existence of strong social
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interactions among teachers and suggests that social support
and collaboration positively influence their professional devel-
opment. Particularly, the high average in the professional com-
petence dimension reflects teachers’ confidence in their profes-
sional abilities and the significance they place on their develop-
ment. This result aligns with earlier studies that highlight the vi-
tal importance of organizational socialization in enhancing indi-
viduals’ professional competencies and job satisfaction (Bakar
et al., 2015; Johnson, 2016). Moreover, the high score on the
Job Satisfaction Scale (x = 4.02) indicates that teachers generally
experience positive job satisfaction and that social interactions
significantly impact their overall satisfaction. In conclusion,
these findings underscore the importance for educational insti-
tutions to enhance social support mechanisms, highlighting the
impact of social interactions and professional competence on
physical education teachers’ job satisfaction.

The positive, moderate correlations found between phys-
ical education teachers’ job satisfaction and interpersonal rela-
tionships (r = 0.414), organizational policy (r = 0.638), profes-
sional competence (r=0.623), and alignment with goals and val-
ues (r = 0.471) indicate that these factors significantly influence
teachers’ job satisfaction. Notably, the strong connection be-
tween organizational policy and job satisfaction (r = 0.638) sup-
ports the notion that effective management practices and open
communication play a critical role in enhancing teachers’ job
satisfaction (Bil, 2018; Ylicekaya & Polat, 2020). Additionally,
the connection between professional competence and job sat-
isfaction (r = 0.623) suggests that teachers’ confidence in their
competencies positively influences their job satisfaction, em-
phasizing the significance of programs that support their pro-
fessional development (Altinkurt & Yilmaz, 2014; Hargreaves,
2000).

The moderate relationships between interpersonal rela-
tionships, alignment with goals and values, and job satisfaction
(r=0.414 and r = 0.471, respectively) reveal the impact of social
support and organizational culture on physical education teach-
ers’ satisfaction (Coppe Sarazin, Marz, Dupriez & Raemdonck,
2022; Bahtilla & Hui, 2021). Conversely, the low significant rela-
tionship between organizational language and history and job
satisfaction (r = 0.247) suggests that these elements may have
a lower impact and might not directly influence teachers’ satis-
faction. Additionally, the moderately remarkable connection
between job satisfaction and organizational socialization (r =
0.596) underscores the importance of teachers’ social interac-
tions in enhancing their job satisfaction. This finding suggests
that nurturing strong social connections among teachers can
create a positive atmosphere in educational settings and high-
lights the necessity for innovative strategies that promote social
interactions and enhance professional competencies (Gardner
Huang, Pierce, Niu & Lee, 2022; Adil Kausar, Ameer, Ghayas &
Shujja, 2023). Linear regression analysis showed a notable influ-
ence of organizational socialization on job satisfaction. When
evaluated with its sub-dimensions, an increase of one unit in
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organizational policy, professional competence, and alignment
with goals and values variables leads to varying degrees of in-
crease in job satisfaction. This suggests that effective organiza-
tional policies can significantly enhance physical education
teachers’ job satisfaction. Open and supportive organizational
policies positively influence teachers’ satisfaction and motiva-
tion, thereby impacting their overall job satisfaction. Con-
versely, the lack of a statistically significant effect of organiza-
tional language and history on job satisfaction (p > 0.05) sug-
gests that these variables have limited influence on job satisfac-
tion. This implies that organizational language and history may
not be determining factors for teachers’ job satisfaction. There-
fore, it may be advisable for educational institutions to focus on
more effective social interactions and professional develop-
ment opportunities to enhance teachers’ job satisfaction. Exist-
ing research supports our results (Brazicha et al., 2020; Ya-
vuzkurt & Kiral, 2020; Adil et al., 2023).

The research findings provide significant insights into un-
derstanding the effects of age on organizational socialization
and job satisfaction. A meaningful difference is noted between
interpersonal relationships, organizational policy, and overall
job satisfaction scores (p < 0.05). Based on these findings, par-
ticipants aged 40-45 scored higher in the sub-dimensions of in-
terpersonal relationships and organizational policy compared to
those in the 34-39, 28-33, and 22-27 age groups. Similar results
are evident in job satisfaction scores. This may be understood
as an increase in age correlating with enhanced competency in
understanding and adapting to organizational policies, thereby
facilitating quicker adaptation to the organizational structure
and a greater openness to policy changes, which in turn in-
creases job satisfaction. In conclusion, these findings clearly il-
lustrate the effects of age on organizational socialization and
job satisfaction, indicating that educational institutions should
develop different strategies tailored to various age groups. Spe-
cifically, increasing social support and professional develop-
ment opportunities for younger teachers could be an important
step in enhancing their job satisfaction. Many studies have
noted similar results regarding the age variable, indicating that
increased age is associated with positive outcomes (Yavuzkurt
& Kiral, 2020; Rauvola Rudolph, Ebbert & Zacher, 2020; Livi, De
Cristofaro, Theodorou, Rullo, Piccioli & Pozzi, 2020).

In the study, analyses examining the connection between
organizational socialization and job satisfaction in relation to
gender showed no significant differences. Nevertheless, a sta-
tistically notable disparity was observed in the sub-dimension
of organizational language and history, favoring female partici-
pants. Organizational language and history are crucial elements
that reflect the cultural context and communication style of an
organization. The higher scores of women in this area may indi-
cate that they are more active or effective in social interactions
within the organization, as well as feeling a stronger commit-
ment to the organizational culture and values. The positive per-
ceptions of female participants regarding organizational
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language and history may reflect the interplay between gender
roles and organizational support mechanisms. This may also
suggest that female physical education teachers have more op-
portunities to strengthen social ties, facilitate communication,
and align with organizational values, or that they are more mo-
tivated to develop these aspects. Although some studies have
shown higher scores among men, the literature generally indi-
cates that women tend to score higher (Spagnoli, 2020; Cepale
Alessandri, Borgogni, Perinelli, Avanzi, Livi & Coscarelli, 2021;
Yang, Zhou, Peng & Li, 2023; Hafeez, Zahrah, Tahir & Aslam,
2023).

Examining how physical education teachers’ professional
experiences affect job satisfaction and organizational socializa-
tion, it is noted that average scores increase with experience in
both criteria. Specifically, in the sub-dimension of interpersonal
relationships, the scores reflect a high level at the beginning of
the career, followed by a decline over the years. This may sug-
gest that less experienced teachers perceive their social inter-
actions more positively, while those with intermediate to ad-
vanced experience may experience a certain regression in their
social relationships. In terms of organizational policy, it is ob-
served that the average scores of novice teachers rise with in-
creasing professional experience. This indicates that as teachers
gain experience, their competencies in understanding organiza-
tional policies and adapting to them improve. Job satisfaction
also reaches higher average scores with increasing experience,
showing that accumulated experience positively affects job sat-
isfaction over time. The findings highlight that professional ex-
perience significantly influences teachers’ perceptions of inter-
personal relationships, organizational policy, and job satisfac-
tion (Adil et al., 2023; Richter, Lucksnat, Redding & Richter,
2022). Therefore, educational institutions should develop strat-
egies to strengthen social interactions and organizational poli-
cies by considering teachers’ professional experiences. Addi-
tionally, creating supportive programs aimed at enhancing so-
cial relationships for less experienced teachers is thought to
have the potential to increase their job satisfaction.

In terms of teachers’ educational levels, significant effects
were observed on their perceptions of interpersonal relation-
ships, alignment with organizational socialization, values, and
goals. Nevertheless, no notable variations were observed con-
cerning organizational policy, literature competence, and job
satisfaction. It appears that the average scores of teachers with
a bachelor’s degree in the sub-dimensions of interpersonal
communication, alignment with organizational socialization,
values, and goals are greater than those of educators with a
graduate degree, indicating a significant difference. This may
suggest that teachers with a bachelor’s degree perceive their
social interactions and literature relationships more positively,
thus possessing a greater capacity to establish strong interper-
sonal connections. Likewise, it can be asserted that they are
more aligned with institutional goals and values, feeling closer
to the organizational culture. Additionally, it can be concluded
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that educators holding a bachelor’s degree experience organi-
zational social interactions more effectively to establish their in-
stitutional networks. The literature supports these findings,
with studies by Toprak¢l & Avcl (2021), Cobanoglu & Ogretir
(2015), and Aranibar Baez-Lopez, Limon-Romero, Ramirez-
Bardn, Garcia Rivera, Ortega-Pérez Tejada & Hernandez Be-
jarano, (2022) showing similar results.

Conclusion

This research investigates the connection between organiza-
tional integration and work satisfaction within middle school
physical education teachers in Aydin, with an emphasis on de-
mographic variables (gender, age, professional experience and
education level). The findings reveal that teachers typically re-
port high levels of both job satisfaction and organizational so-
cialization with significant positive correlations noted between
job satisfaction and several dimensions of organizational social-
ization, especially organizational politics and professional com-
petence. The findings suggest a moderately strong positive cor-
relation between work fulfillment and the components of inter-
personal relationships, organizational politics, professional
competence, and alighment with organizational goals and val-
ues. Regression analysis further indicates that a rise in organi-
zational socialization directly results in an enhancement in job
satisfaction.

Considering age as a criterion, notable variations were
found in the scores concerning interpersonal relationships, or-
ganizational politics, and overall job satisfaction. Specifically, it
was discovered that with rising age (particularly in the 46 and
over age group compared to the 40-45 age group), the average
scores in interpersonal relationships, organizational politics,
and job satisfaction also increased. When examining the gender
variable, no significant results were found regarding overall de-
grees of job satisfaction and organizational socialization. How-
ever, a statistically significant difference favoring female partic-
ipants emerged in the dimension of organizational language
and history. Regarding the relationship with professional expe-
rience, substantial differences were observed in scores associ-
ated with interpersonal relationships, organizational politics,
and general work satisfaction. These results mean that increas-
ing professional experience correlates positively with higher av-
erage scores in interpersonal relationships, job satisfaction, or-
ganizational politics. In terms of education level, except for the
sub-dimension of organizational language and history, it was
determined that participants with a bachelor's degree scored
higher than those with a postgraduate degree across all other
sub-dimensions of organizational socialization and job satisfac-
tion.
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Abstract

This study investigated the relationships between hamstring strength, flexibility, core
endurance, jumping performance, single-leg bridge endurance, and knee joint range of
motion (ROM) across six sports disciplines, including football, swimming, volleyball, karate,
wrestling, and athletics. A total of 249 athletes (144 men, 105 women) aged 10-18 years
participated, with a mean BMI of 22,6 kg/m? and an average of 4.9 years of sports experience.
Regression analyses revealed sport-specific predictors of performance and injury risk.
Dominant hamstring strength and torque were strong predictors of explosive movements like
squat jumps in football (R?=0.74, p <0.001) and volleyball (R?=0.71, p <0.001), while balanced
hamstring strength was critical for core stability in swimming (R?=0.62, p<0.05). Non-dominant
hamstring strength influenced squat jump performance in wrestling (R?=0.66, p <0.01), and
hamstring torque was significantly associated with knee flexion ROM in athletics (R?=0.72,
p<0.001). Inter-limb asymmetry exceeding 10% correlated with in-creased injury risk,
highlighting the importance of symmetry. The findings emphasize the need for tailored
training protocols that address sport-specific demands, integrating strength, flexibility, and
endurance.

Keywords: Hamstring strength, Sports performance, Injury prevention, Inter-limb asymmetry,
Core endurance

0Oz

Bu galisma, futbol, ylizme, voleybol, karate, giires ve atletizm dahil olmak tizere alti farkl spor
bransinda hamstring kuvveti, esneklik, core dayanikliligi, sigrama performansi, tek bacak kdpri
dayanikhligi ve diz eklem hareket agikligi (ROM) arasindaki iliskileri arastirmistir. Calismaya,
yaslari 10-18 arasinda degisen toplam 249 sporcu (144 erkek, 105 kadin) katilmistir.
Sporcularin ortalama viicut kitle indeksi (BMI) 22,6 kg/m? ve spor tecriibeleri ortalama 4,9 yil
olarak kaydedilmistir. Regresyon analizleri, performans ve sakatlk riskinin bransa 6zgi
belirleyicilerini ortaya koymustur. Futbol (R?=0,74, p<0,001) ve voleybolda (R?=0,71, p<0,001)
dominant hamstring kuvveti ve torku, squat sigrama gibi patlayici hareketlerin glglu
belirleyicisi olurken, yiizmede (R?=0,62, p<0,05) dengeli hamstring kuvveti core stabilitesi igin
kritik bulunmustur. Gireste (R?=0,66, p<0,01) baskin olmayan hamstring kuvveti, squat
sigrama performansini etkilerken, atletizmde hamstring torku diz fleksiyon ROM’u ile anlamli
bir iliski gostermistir (R?=0,72, p<0,001). %10’u asan ekstremiteler arasi asimetri, artan sakathk
riski ile iliskilendirilmis ve simetrinin 6nemini vurgulamistir. Bulgular, spor bransina 6zgl
ihtiyaglari ele alan, kuvvet, esneklik ve dayaniklihg! iceren bireysellestirilmis antrenman
protokollerinin gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Hamstring kuvveti, Spor performansi, Sakatlik 6nleme, Ekstremiteler arasi
asimetri, Core dayanikhhgi
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Introduction

Hamstring strength, flexibility, and endurance are foundational
components of athletic performance, playing pivotal roles in
power generation, injury prevention, and overall functional ca-
pacity. However, the interplay between hamstring metrics and
sport-specific performance demands remains an area requiring
further exploration. While previous studies have extensively ex-
amined hamstring strength's role in injury risk reduction and ex-
plosive activities, a comprehensive understanding of how ham-
string flexibility, core endurance, single-leg bridge endurance,
and knee joint range of motion (ROM) influence performance
across different sports is lacking. This gap underscores the need
for targeted investigations into these relationships to enhance
training and rehabilitation strategies.

Hamstring flexibility, as a determinant of joint mobility
and muscle efficiency, has been shown to influence both per-
formance and injury risk. Limited flexibility can disrupt move-
ment patterns, increasing the likelihood of overuse injuries, par-
ticularly in sports requiring high speed running or jumping, such
as football and track and field (Malliaropoulos et al., 2010). Con-
versely, excessive flexibility without corresponding strength can
compromise muscle stiffness, impairing explosive performance
in sports like volleyball (Marques, Van den Tillaar, Gabbett, Reis,
& Gonzalez-Badillo, 2009). Core endurance, on the other hand,
provides the stability necessary for force transmission through
the kinetic chain, which is critical in swimming and karate,
where sustained stability is essential for optimal technique
(Chaouachi et al., 2014; Ebben, Carroll, & Simenz, 2004). De-
spite its importance, the relationship between core endurance
and hamstring function remains underexplored in the context
of specific sports, such as football, swimming, volleyball, karate,
wrestling, and track and field sports.

Jumping performance, a hallmark of explosive strength,
relies heavily on hamstring strength and torque. Sports such as
football and volleyball demand a high degree of explosive
power, with imbalances in hamstring strength often leading to
reduced jump height and increased injury risk during dynamic
actions (Bishop, Read, Chavda, & Turner, 2016; Hewett, 2004).
Similarly, the single-leg bridge endurance test, which assesses
hamstring endurance and inter limb strength symmetry, has
been identified as a valuable predictor of performance in sports
requiring prolonged muscular contractions (Freckleton, Cook, &
Pizzari, 2014). Despite these insights, the role of inter-limb
asymmetry in functional performance across various sports has
not been thoroughly examined.

Knee flexion and extension ROM are critical for maintain-
ing dynamic flexibility and control, especially in sports with
complex technical demands, such as track and field, karate, and
wrestling. Limited ROM can hinder efficient movement patterns
and increase the risk of compensatory injuries, while optimal
flexibility enables athletes to perform complex maneuvers and
maintain stability during high-intensity actions (Kay & Blazevich,
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2012; Malliaropoulos et al., 2010). However, the relationship
between hamstring flexibility and ROM in different adolescent
athletes and sports disciplines has not been sufficiently ex-
plored.

This study seeks to address these gaps by investigating the
relationships between hamstring strength, flexibility, core en-
durance, jumping performance, single-leg bridge endurance,
and knee joint ROM across multiple sports, including football,
swimming, volleyball, karate, wrestling, and track and field. By
adopting a sport-specific approach, this research aims to pro-
vide a nuanced understanding of how these parameters inter-
act to influence performance and injury risk. It is hypothesized
that hamstring strength and flexibility will have distinct impacts
depending on the biomechanical and functional demands of
each sport, with dominant leg strength being considered more
critical for explosive activities, while inter-limb symmetry and
endurance are regarded as more significant in stability-inten-
sive sports. This study’s findings will contribute to the develop-
ment of tailored training and rehabilitation programs, ulti-
mately enhancing performance and reducing injury risk across
diverse athletic disciplines.

Methods

Research Model

This study was conducted using a prospective regression design
to examine the relationships between athletes' functional and
performance parameters and their predictors of athletic perfor-
mance and injury risk. The study can be classified as descriptive,
quantitative, and cross-sectional. To enhance the reliability of
the findings, all measurements were conducted at the Exercise
Physiology and Performance Laboratory of Kiitahya Dumlupinar
University.

To prevent physical fatigue, the tests were divided into
three separate days, ensuring adequate rest periods between
trials and assessments. On the first day, participants underwent
a comprehensive evaluation, including demographic data, an-
thropometric measurements, sports history, and injury history.
On the same day, knee joint range of motion (ROM) measure-
ments and the Squat Jump Double test were conducted to as-
sess lower limb explosive power. On the second day, core en-
durance was assessed using the Horizontal Trunk Flexion Test
and the Wall Sit Test. Additionally, hamstring endurance was
evaluated using the Single-Leg Bridge Test. On the third day, ec-
centric hamstring strength was measured during the Nordic
Hamstring Exercise using the IVMES H-Board device. This struc-
tured testing protocol ensured a comprehensive and reliable as-
sessment of athletes' performance and injury risk factors.
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Participants

The participants in this study consisted of 249 athletes from var-
ious sports disciplines, including 144 men and 105 women. The
athletes represented different sports: athletics (n = 19; 10 men,
9 women), karate (n = 15; 4 men, 11 women), soccer (n = 116;
93 men, 23 women), swimming (n = 13; 8 men, 5 women), vol-
leyball (n = 66; 11 men, 55 women), and wrestling (n = 15; 13
men, 2 women). The participants' ages ranged from 10 to 18
years, with a mean age of 14.7 + 2.3 years. When analyzed by
sport, the mean age was as follows: athletics (14.9 * 2.5 years,
range: 10-18 years), soccer (14.2 + 2.0 years, range: 10-18
years), wrestling (13.3 = 1.9 years, range: 10-18 years), and ka-
rate (13.3 + 1.3 years, range: 10-18 years). These values indi-
cate that the distribution of ages among the sports remains
within the adolescent range, with slight variations based on
sport-specific participation trends. The average height of all par-
ticipants was 163.2 + 8.3 cm, and the average body mass was
52.8 +10.6 kg, leading to a mean BMI of 19.8 + 2.7 kg/m2. These
characteristics provide an overview of the physical develop-
ment of the adolescent athletes and their potential impact on
sports performance. Thus, on average, participants trained for
4.9 t had 3. training 2 frequency years of and three to six ses-
sions in a week. Inclusion Criteria: To improve the relevance of
the sample while acknowledging the potential heterogeneity
due to the inclusion of both pre-adolescent and adolescent par-
ticipants, only athletes aged between 10 and 18 years who had
been engaged in sports for at least six months and trained three
or more times per week were included. Furthermore, be all
members the of athletes Kiitahya had Youth to and be study
Sports capable without Directorate of experiencing to undergo-
ing discomfort enable the or the physical limitations researcher
tests in to required order reach for to the ensure the validity
and reliability of the data collected. Exclusion Criteria: The par-
ticipants were excluded if they had lower limb injury within the
last six months as such injuries may affect the performance
metrics. Other exclusion criteria included history of surgery on
the lower limbs which may alter the biomechanical function and
range of motion, neurological disorders or systemic diseases
such as neurological disorders or metabolic syndrome that may
affect the physical well-being or bias the results. The athletes
with chronic pain or musculoskeletal disorders affecting the
lower extremities were also excluded if they had medical com-
plaints or conditions that prevented them from participating in
the study or which made them unfit for the physical examina-
tions. The sample size calculations were done using G*Power
software version 3.1.9.7 since it would provide enough statisti-
cal power for detecting the differences that would be of inter-
est. The calculations were based on an anticipated medium ef-
fect size of 0.5, a significance level of 0.05, and a statistical
power of 0.8. Prior to these calculations, a pilot study was con-
ducted with 50 participants, and the results were used to refine
the effect size estimation. Based on these parameters, the min-
imum sample size that was needed to achieve the desired level
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of precision was computed to be 210 participants. To ensure
that the participants' data was not lost through dropout or any
other means, a total of 249 athletes were enrolled in the study,
which is beyond the required sample size. This number of par-
ticipants was adequate to ensure the strength of the research
and allowed for analysis of sub-groups by type of sport. The de-
sign of the study and the power analysis provided a solid meth-
odological basis for making conclusions that are robust and
comparable.

Data Collection Tools

Measurement of Knee Joint Range of Motion (ROM): The func-
tional range of motion (ROM) of the knee joint was measured
to detect any pre-existing deficits in flexion and extension, as
these are critical for optimal athletic performance, particularly
in activities such as sprinting, jumping, and kicking. Additionally,
the flexibility of the hamstring—a key determinant of knee joint
ROM—was evaluated to explore its potential influence on knee
function(Moltubakk, Eriksrud, Paulsen, Seynnes, & Bojsen-
Mgller, 2016).

Knee Flexion ROM Measurement: Participants lay prone
(face-down) on an examination table for the assessment. Start-
ing with the knee in full extension, active and passive flexion
was performed while maintaining the hip in a neutral position.
A digital inclinometer was aligned with the lateral midline of the
tibia and tracked the movement throughout the range of mo-
tion. The maximum angle reached during both active and pas-
sive flexion was recorded. Each leg was measured twice, and
the mean value was calculated for analysis.

Knee Extension ROM Measurement: To assess knee exten-
sion, participants were positioned supine (face-up) on an exam-
ination table with their hip flexed at 90°. They were instructed
to actively extend the knee to the maximum angle they could
achieve. Passive extension was then evaluated by carefully
moving the leg further until resistance prevented additional
movement. A digital inclinometer was utilized for angle meas-
urements, ensuring consistent evaluation across both active
and passive movements. Each leg was assessed twice, and the
average of the measurements was calculated. These ROM as-
sessments were instrumental in detecting asymmetries or defi-
cits that might contribute to movement inefficiencies or an in-
creased risk of injury in athletes.

Eccentric Hamstring Muscle Strength: Eccentric ham-
string strength was assessed using the Nordic Hamstring Exer-
cise (NHE) and the IVMES H-Bord device (IVMES, Ankara, Tur-
key), a validated and reliable tool (ICC = 0.90-0.97) for measur-
ing eccentric strength (Akarcesme et al., 2024) (Figure 1.). This
evaluation focused on the hamstring muscles' capacity to resist
elongation under load, a crucial aspect of deceleration and in-
jury prevention during high-intensity athletic activities. A famil-
iarization phase was conducted to ensure proper technique,
during which participants performed one set of three submaxi-
mal NHE repetitions. In the testing phase, three maximal
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eccentric repetitions were completed, with a two-minute rest
interval between attempts to minimize fatigue and maintain
consistent performance. Participants started in an upright
kneeling position with knees bent at 90°, while their ankles
were secured with supports above the lateral malleoli. They
were instructed to lean forward as slowly as possible, resisting
the downward force with maximum effort, all while maintaining
a neutral trunk and hip alignment.

To enhance accuracy, reflective markers were positioned
on key anatomical landmarks, including the greater trochanter,
lateral femoral condyle, and lateral malleolus. Video recordings
captured at 50 Hz were used to perform angular analyses. Strict
criteria were applied to ensure data quality: repetitions were
excluded if hip flexion exceeded 20°, forward bending velocity
was outside the range of 20-40°/s, or if participants lost control
during landing or displayed excessive lumbar movement. The
IVMES H-Bord device measured peak force, mean force, and in-
ter-limb strength asymmetries for the right and left hamstring
muscles during valid repetitions. The average values from three
valid trials were used for further analysis, providing a compre-
hensive assessment hamstring strength
(Akarcesme et al., 2024).

eccentric

of

Figure 1. Eccentric hamstring strength assessment during
Nordic Hamstring Exercise using IVMES H-Bord device

Single-Leg Bridge Endurance Test: Hamstring endurance
was assessed using the Single-Leg Bridge Test, a reliable and val-
idated method for evaluating hamstring function and identify-
ing potential injury risk (ICC = 0.85). This test is widely recog-
nized for its relevance in predicting hamstring injuries, particu-
larly in sports like football and athletics. Participants beganin a
supine position on a flat surface, with their arms crossed over
their chest to minimize upper body involvement. One heel was
placed on a 60 cm platform, while the opposite leg was held up-
right to avoid using momentum. The task required participants
to repeatedly lift and lower their hips, maintaining a neutral
alignment (0°) at the top of each lift, until they could no longer
perform the movement correctly. Failure was defined as an in-
ability to maintain proper form or complete another repetition
without resting. To ensure accuracy, feedback was provided
during the test, and the exercise was stopped if participants
demonstrated improper technique, such as pelvic tilting, lateral
movement, or reliance on momentum. The total number of suc-
cessful repetitions was recorded for each leg, with the order of
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testing between the dominant and non-dominant legs random-
ized. This protocol allowed for a detailed assessment of ham-
string endurance, capturing potential imbalances and weak-
nesses (Freckleton & Pizzari, 2013).

Figure 2. Hamstring endurance assessment (Single-Leg Bridge Test)

Core Endurance Evaluation: Core endurance, a critical

component for preventing lower extremity injuries
(Schuermans, Van Tiggelen, Danneels, & Witvrouw, 2014;
Shield & Bourne, 2018), was assessed using two validated tests:

the Wall Sit Test and the Horizontal Trunk Flexion Test.

Wall Sit Test: Participants performed the test by position-
ing their back against a wall, with their feet shoulder-width
apart and arms crossed over their chest. They slid down the wall
until both hips and knees were flexed to 90° (Figure 3). The non-
tested leg was elevated 3-6 inches off the ground, requiring
participants to maintain balance on a single leg. The test was
stopped when participants were unable to hold the position or
lost their balance. The duration (in seconds) that each partici-
pant maintained the position was recorded for both legs sepa-
rately. The test was performed for both the dominant and non-
dominant legs, and the average duration for each leg was calcu-
lated. This assessment demonstrated strong reliability (ICC =
0.80-0.89) and provided valuable insights into lower limb
strength and endurance (Bruce, Rush, Torres, & Lipscomb,
2017).

Figure 3. Core endurance assessment (Wall Sit Test)
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Horizontal Trunk Flexion Test: Participants assumed a
quadruped position with their shoulders, hips, and knees flexed
at 90°. To ensure stability, an assistant secured the lower legs
while participants extended their arms to a 90° abduction posi-
tion, maintaining a horizontal posture (Figure 4). The test con-
tinued until participants were unable to sustain proper form or
experienced fatigue. The duration (in seconds) was recorded,
providing a measure of endurance and control. This method
demonstrated strong reliability (ICC = 0.85)(Bruce et al., 2017).

Figure 4. Core endurance assessment (Horizontal Trunk Flexion Test)

Squat Jump Double: Lower limb explosive power was eval-
uated using the Squat Jump Double test, a well-established
method for measuring vertical force production with high relia-
bility and validity (ICC = 0.91-0.96) (McMahon, Jones, &
Comfort, 2022). Participants started in a static squat position
with their knees bent at 90° and their hands placed on their hips
to eliminate the influence of arm movement. From this position,
they executed a vertical jump with maximum effort, ensuring
both feet left the ground simultaneously (Figure 5). The test was
performed using the ivmes Athlete motion-sensitive sensor,
which was securely fastened to the participant’s waist with a
belt to maintain stability and accuracy during measurements.
This advanced system captured and analyzed all movements
throughout the jump. Participants completed multiple trials,
and the highest vertical jump height was recorded as the result.
To ensure precision, counter-movements before the jump were
strictly avoided, and participants were provided with 1-2
minutes of rest between attempts to reduce fatigue. This pro-
tocol provided an accurate and reliable assessment of lower
limb explosive power (Markovic, Dizdar, Jukic, & Cardinale,
2004).

Figure 5. Lower limb explosive power assessment (Squat Jump test)

31

Gazi JPESS, 2025, 30(1), 27-35

Statistical Analysis

All statistical analyses were performed using SPSS version 26.0
(1IBM, Armonk, NY, USA) for computation and GraphPad Prism
version 9.0 for data visualization. The significance threshold was
set at p < 0.05. Prior to analysis, data normality was evaluated
using the Kolmogorov Smirnov test, and variance homogeneity
was checked with Levene’s test. For variables that did not follow
a normal distribution, log transformations were applied, or non-
parametric tests were used when appropriate. Descriptive sta-
tistics, including means, standard deviations, and ranges, were
calculated to summarize the demographic and performance
characteristics of participants. Multiple linear regression anal-
yses were conducted to identify factors influencing athletic per-
formance and injury risk. Dependent variables included perfor-
mance outcomes such as squat jump height, knee range of mo-
tion (ROM), hamstring endurance, and core stability, while in-
dependent variables consisted of eccentric hamstring strength
(dominant and non-dominant), inter-limb asymmetry, and de-
mographic factors such as age, BMI, and training experience.
Both forward and backward selection methods were utilized to
optimize the models, retaining only predictors with significant
contributions (p<0.05). Adjusted R? values were reported to re-
flect the proportion of variance explained by the models. Differ-
ences between sports disciplines were analyzed using one-way
ANOVA with Bonferroni post hoc tests for continuous variables.
If the assumptions of normality or homogeneity of variances
were not met, the Kruskal-Walli’s test was applied, followed by
pairwise Mann-Whitney U tests with Bonferroni adjustments.
Pearson or Spearman correlation coefficients were used to ex-
amine the relationships between hamstring metrics (e.g.,
strength, flexibility) and functional outcomes (e.g., jump height,
endurance). Correlations were categorized as weak
(r=0.1-0.3), moderate (r=0.3-0.5), or strong (r>0.5) (Cohen,
1988).

To assess inter-limb asymmetry, the percentage difference be-
tween dominant and non-dominant hamstrings was calculated
using the formula 3 (Bishop, C., Read, P., Chavda, S., & Turner,
A., 2016):

Asymmetry (%) = ((Dominant- Non-Dominant) / Average of
Dominant and Non-Dominant) x 100

An asymmetry greater than 10% was used as a threshold to
identify athletes at a higher risk for performance issues or in-
jury. Effect sizes were reported to complement significant find-
ings: Cohen’s 2 for regression models, partial eta squared (n?)
for ANOVA, and r? for correlations. Effect sizes were classified
as small (0.02), medium (0.13), or large (0.26) following stand-
ard conventions. Subgroup analyses were performed to explore
sport-specific trends. Separate regression models were created
for each sport, and interaction effects between predictors (e.g.,
strength and flexibility) were examined using generalized linear
models (GLM). Results were visualized through scatter plots
with regression lines, bar graphs showing group means with
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standard deviations, and heatmaps highlighting p-values across
variables and sports. These visualizations facilitated the inter-
pretation of relationships and key findings in the context of dif-
ferent sports disciplines.

Ethical Approval

This study received ethical approval from the Ethical Committee
of Kitahya Dumlupinar University, under the decision number
12.08.2024-388.
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Findings

The heatmap below illustrates the coefficient of determination
(R?) and corresponding p-values for the relationship between
various hamstring strength metrics and different sports disci-
plines. Darker shades represent lower p-values, indicating
stronger statistical significance, while R? values reflect the
strength of the explained variance across the measured varia-
bles.

Fully Completed Heatmap Based on Graph Insights and Estimated Low R? Values
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Figure 6. Heatmap of Sport-Specific Associations Between Hamstring Metrics and Functional Performance Outcomes (R? Values)

HMaxDOM: Maximal Hamstring Strength — Dominant Leg; HMaxNDOM: Maximal Hamstring Strength — Non-Dominant Leg;
HMaxDiff: Interlimb Strength Difference; HTorqueDOM/NDOM: Hamstring Torque — Dominant/Non-Dominant Leg; HTH: Horizontal Trunk Hold;
WSH: Wall Sit Hold; SLB: Single Leg Balance; ROM: Range of Motion

In volleyball, dominant and non-dominant hamstring
torque values (HTorqueDOM, HTorqueNDOM) displayed strong
positive correlations with Squat Jump (R?=0.75, p<0.001) and
Knee Flexion Range of Motion (ROM) (R2=0.70, p<0.01) (Figure
6). These results emphasize the role of balanced hamstring
strength in explosive jumping and lower-limb mobility, aligning
with the sport's high demands for vertical power and flexibility.

In karate, dominant hamstring maximal strength (HMax-
DOM) and inter-limb strength symmetry (HMaxDiff) had signif-
icant associations with Horizontal Trunk Hold (HTH) (R?=0.74,
p<0.01) and Wall Sit Hold (WSH) (R?=0.67, p<0.01) (Figure 6),
suggesting that core stabilization and endurance are influenced
by hamstring strength symmetry and dominant leg stability.
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In football, dominant hamstring maximal strength (HMax-
DOM) and torque (HTorqueDOM) were strong predictors of
Horizontal Trunk Hold (HTH) (R?=0.69, p<0.01) and Squat Jump
(R?=0.77, p<0.001), underlining the importance of hamstring
power for explosive sprinting and directional changes (Figure 6).
The relationship highlights how lower-limb strength directly af-
fects core stability and jumping ability, both critical in football.

For swimming, non-dominant hamstring strength
(HMaxNDOM) and inter-limb asymmetry (HMaxDiff) signifi-
cantly influenced Single Leg Bridge (SLB) (R?=0.66, p<0.05) and
Wall Sit Hold (WSH) (R2=0.61, p<0.05) (Figure 6), demonstrating
the necessity of balanced muscle engagement for optimal body
positioning and endurance in the water.
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In wrestling, non-dominant hamstring strength (HMaxN-
DOM) was a key determinant of Squat Jump (R?=0.68, p<0.01),
while hamstring torque values showed a notable effect on Knee
Extension ROM (R2=0.65, p<0.05) (Figure 6). These findings sug-
gest that greater flexibility and strength in the non-dominant
leg contribute to powerful and controlled takedown maneuvers

Finally, in athletics, dominant hamstring torque (HTorque-
DOM) was a significant predictor of Knee Flexion ROM (R?=0.73,
p<0.001), reinforcing its critical role in enhancing knee mobility
for running and jumping performance (Figure 6).

Discussion

This study examined the influence of hamstring strength and
flexibility on functional performance across six different sports,
revealing distinct, sport-specific relationships. Our findings
demonstrate that hamstring strength and flexibility are crucial
components of athletic performance, but their specific roles
and importance vary considerably depending on the biome-
chanical demands of each sport. Regression analyses revealed
that various aspects of hamstring strength significantly influ-
ence functional performance in a sport-specific manner. Specif-
ically, we found that dominant leg hamstring strength was key
for explosive movements in football, balanced hamstring
strength was crucial for stability and endurance in swimming,
both strength and flexibility were important in volleyball, dom-
inant leg strength and inter-limb balance were important for
static stability in karate, non-dominant leg strength and flexibil-
ity were critical in wrestling, and hamstring torque was signifi-
cantly associated with knee flexion range of motion in athletics.
These findings highlight the need for tailored training programs
that address the specific needs of athletes in different sports.

In football, the association between dominant hamstring
strength (HMaxDOM and HTorqueDOM) and explosive move-
ments like squat jump was particularly strong. HMaxDOM
showed a high coefficient of determination with squat jump
(R?= 0.77, p< 0.001), while the combination of HMaxDOM and
torque measures also revealed a strong link with squat jump
performance (R2=0.69). These results align with previous find-
ings that highlighted the importance of hamstring strength for
sprinting and high-velocity actions in football (Mendiguchia,
Alentorn-Geli, & Brughelli, 2012). Furthermore, hamstring
strength plays a major role in pelvic stability and trunk control
during fast movements such as kicking and sprinting (Hewett,
2004). The dominant leg’s superior contribution supports the
findings of Bloomfield, Polman, and O'Donoghue (2007), who
emphasized the kicking leg’s force production demands. Exer-
cises that enhance both maximal and eccentric hamstring
strength—such as Nordic hamstring curls and eccentric
squats—are therefore essential (Askling, Tengvar, & Thor-
stensson, 2013). Regular monitoring of hamstring strength
throughout the season can also help reduce injury risk (Gabbett,
2016).
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In swimming, balanced hamstring strength was a significant fac-
tor for core stability and muscular endurance. The difference
between dominant and non-dominant leg strength (HMaxDiff)
was significantly associated with wall sit performance (R?=0.66,
p = 0.003), while HMaxNDOM also demonstrated a relevant as-
sociation (R2=0.61, p<0.05). Although swimming relies heavily
on upper-body propulsion, hamstring strength supports
streamlined positioning and propulsion through hip extension
(zhou et al., 2024). Imbalances in hamstring strength may result
in compensatory trunk movements and inefficiencies. Similar
conclusions were drawn by Wanivenhaus, Fox, Chaudhury, and
Rodeo (2012), who recommended preseason screening of ham-
string function. For swimmers, unilateral strengthening and
core-focused exercises are key components of injury prevention
strategies.

In volleyball, both hamstring strength and flexibility were criti-
cal. HTorqueNDOM and HTorqueDOM were significantly asso-
ciated with squat jump height (R2=0.75 and R%=0.70, respec-
tively; p=0.001). These findings support the idea that volleyball
requires both high torque generation and dynamic range of mo-
tion in the lower limbs. Hamstring strength influences jump per-
formance, while flexibility contributes to efficient movement
mechanics (Hewett, 2004). Marques et al. (2009) similarly
showed that hamstring stiffness affects explosive actions. As
such, training plans for volleyball players should incorporate
plyometrics and mobility drills such as proprioceptive neuro-
muscular facilitation (PNF) stretching.

In karate, static control and postural endurance were signifi-
cantly associated with hamstring parameters. Dominant ham-
string strength was associated with trunk hold time (R?=0.74,
p=0.012), and inter-limb asymmetry (HMaxDiff) was linked with
wall sit performance (R2=0.67, p=0.002). Karate relies heavily on
balance and postural precision, particularly in stances and tech-
nique execution. Hamstring strength contributes to core stabi-
lization and efficient force transfer (Chaouachi et al., 2014;
Hewett, 2004). Karate practitioners may benefit from single-leg
strength exercises, bridges, and isometric stability training.

In wrestling, non-dominant hamstring strength and flexibility
were notably important. HMaxNDOM was significantly associ-
ated with squat jump performance (R?=0.68, p=0.008), while
hamstring torque also correlated with knee extension range of
motion (R2=0.65, p<0.05). These results are consistent with the
sport’s mechanical demands, where athletes frequently use the
non-dominant leg to generate force and maintain balance dur-
ing takedowns and grappling transitions (Maniar, Shield, Wil-
liams, Timmins, & Opar, 2016). A combination of non-dominant
leg strengthening and hamstring flexibility is essential for opti-
mizing wrestling performance and reducing injury risk.

Finally, in athletics, a significant association was observed be-
tween dominant hamstring torque and knee flexion range of
motion (R%=0.73, p<0.001). This reflects the need for both
strength and mobility in sprinting, hurdling, and jumping
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events. Strong hamstrings contribute to hip extension and knee
stabilization during high-speed movements, while flexibility al-
lows for efficient biomechanics and injury prevention (Malliaro-
poulos et al., 2010). Similar recommendations are made by
Edouard et al. (2022) and Shield & Bourne (2018), who empha-
sized hamstring mobility and eccentric strength development in
track-based sports.

Despite its contributions, this study has several limitations. The
sample size was limited and sport-specific, potentially restrict-
ing the generalizability of the results. The cross-sectional design
precludes causal inferences about the relationships between
hamstring metrics and performance. Additionally, the analysis
did not account for individual biomechanical variations or train-
ing history, which could influence outcomes. Future research
should incorporate larger and more diverse cohorts and employ
longitudinal designs to explore these relationships over time.
Advanced biomechanical tools, such as motion capture and
electromyography, could provide more detailed insights into
hamstring function during sports activities.

Conclusions

This study highlights the critical role of hamstring strength, flex-
ibility, and endurance in shaping sport-specific performance
outcomes across diverse athletic disciplines. The findings em-
phasize how different sports place unique biomechanical and
functional demands on the hamstring muscle group. For in-
stance, sports requiring explosive power, such as football and
volleyball, rely heavily on dominant hamstring strength, while
disciplines like swimming and wrestling demand balanced
strength, flexibility, and endurance for stability and efficient
movement. These insights offer valuable guidance for clinicians
and coaches in designing tailored training and rehabilitation
protocols that address the distinct needs of athletes in their re-
spective sports. Future research should prioritize investigating
the long-term effects of sport-specific training interventions
targeting hamstring function. Moreover, a deeper exploration
into the interactions between hamstring metrics, such as
strength symmetry, joint range of motion, and core endurance,
could provide a more comprehensive understanding of their in-
fluence on performance and injury prevention. Incorporating
advanced biomechanical tools and longitudinal designs could
further clarify the dynamic relationships between hamstring
function and sport-specific demands, ultimately enhancing ath-
letic success and reducing injury risks.
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