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Abstract: Warm-up protocols play a critical role in enhancing athletic
performance and reducing injury risks. However, the comparative effects of
modern and traditional warm-up methods on physiological and motor
characteristics remain unclear. This study employed a cross-controlled
experimental design involving 20 U-17 male football players. Participants
alternated between modern and traditional warm-up protocols across two
consecutive days. Data on body temperature, maximum heart rate, total
running distance, high-speed running (HSR), sprint distance, maximum
speed, acceleration, and deceleration were collected. Both warm-up protocols
effectively increased body temperature (average 1.5 + 0.3°C), with no
significantly difference observed between them. The traditional protocol
resulted in significantly higher total running distance (2200 + 150 m), HSR
(750 = 90 m), sprint distance (450 + 60 m), and maximum speed (28.5 + 1.2
km/h) compared to the modern protocol (p < 0.05). Maximum heart rate was
179 + 6 bpm in the traditional protocol and 176 + 7 bpm in the modern
protocol, but this difference was not statistically significant (p > 0.05). No
significant differences were found in acceleration and deceleration counts
between the two protocols. The findings suggest that both protocols are
effective for basic physiological preparation, but the traditional warm-up
method is superior for enhancing motor performance parameters critical for
foothall. These results emphasize the importance of tailoring warm-up
strategies to the specific demands of the sport and individual player needs.

Keywords: Warm-Up, motor performance, traditional methods, modern
methods, football.

Ozet: Istnma protokolleri, atletik performansi artirmak ve sakatlik risklerini
azaltmak agisindan kritik bir éneme sahiptir. Ancak, modern ve geleneksel
isinma yontemlerinin fizyolojik ve hareket becerileri ile ilgili parametreler
lizerindeki karsilagtirmali etkileri yeterince agik degildir. Bu ¢alisma, 20 Ul7
erkek futbolcuyu iceren ¢apraz kontrollii bir deneysel tasarim ¢er¢evesinde
gergeklestirilmistir. Kattlimcilar, iki ardisik giin boyunca doniigiimlii olarak
modern ve geleneksel 1sinma protokollerini uygulamistir. Calismada viicut
sicakligr, maksimum kalp atim hizi, toplam kosu mesafesi, yiiksek hizli kosu
(HSR), siirat mesafesi, maksimum hiz, ivmelenme ve yavaslama degerleri
analiz edilmistir. Her iki protokol de viicut sicakligini etkili bir sekilde
artirmis  (ortalama 1.5 + 0.3°C) fakat aralarinda anlaml bir fark
bulunmamistir. Bununla birlikte, geleneksel protokol, toplam kosu mesafesi
(2200 = 150 m), yiiksek hizli kosu mesafesi (750 + 90 m), stirat mesafesi (450
+ 60 m) ve maksimum hiz (28.5 + 1.2 km/sa) acgisindan modern protokole
kiyasla anlamli derecede daha yiiksek sonuglar vermistir (p < 0.05).
Maksimum kalp atim hizi, geleneksel protokolde 179 + 6 dakikadaki atim
sayist, modern protokolde ise 176 + 7 dakikadaki atim sayisi olarak 6l¢iilmiis
ancak bu fark istatistikse/ olarak anlamli bulunmamistir (p > 0.05).
Ivmelenme ve yavaslama degerleri agisindan ise iki protokol arasinda
anlamly bir farklilik tespit edilmemistir. Sonuglar, her iki 1sinma protokoliiniin
temel fizyolojik hazirlik igin etkili oldugunu ancak motor performans
parametrelerini gelistirme agisindan geleneksel isinma yéonteminin iistiinliik
sagladigim ortaya koymaktadir. Bu bulgular, isinma stratejilerinin sporun
gereksinimlerine ve bireysel oyuncu ihtiyaglarina gore uyarlanmasinin
onemini vurgulamaktadir.

Anahtar Kelimeler: Isinma, motor performans, gelencksel yontemler, modern
yontemler, futbol.
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INTRODUCTION

The primary aim of warming up is to increase body
temperature, improve musculoskeletal elasticity, enhance
neuromuscular coordination, and accelerate metabolic
reactions. Additionally, warming up reduces the risk of
injury by improving the viscoelastic properties of muscles
and tendons (Shellock & Prentice, 1985). According to the
literature, an effective warm-up program significantly
enhances fundamental football skills such as sprint
performance, jump height, agility, and endurance (Fradkin,
Zazryn, & Smoliga, 2010).

Football is a high-intensity, multidimensional sport that
involves the simultaneous use of anaerobic and aerobic
systems. It requires motor skills such as frequent changes in
direction, sprinting, jumping, rapid acceleration, and abrupt
stops. Therefore, preparing football players physically and
neuromuscularly for matches is critically important.
Warming up serves as a cornerstone of this preparation,
aiming to optimize performance and reduce the risk of
injury (Bishop, 2003; Behm et al., 2016).

Sport-specific traditional warm-up methods are essential for
simulating movements that players perform during matches.
For instance, exercises such as short passing drills,
dribbling, rapid changes in direction, and shooting not only

enhance players’ technical and physical skills but also help
them mentally prepare for the game. The positive effects of
football-specific warm-up methods on agility and reaction
time are widely supported in the literature (Bangsbo, 1994).

Warming up has significant effects not only on the
musculoskeletal system but also on the central nervous
system. Dynamic warm-up exercises increase nerve
conduction velocity, reducing reaction time and enhancing
the efficiency of movements (Fradkin et al., 2010).
Particularly in contact sports like football, a highly activated
nervous system enables players to improve positioning, ball
control, and quick decision-making skills.

The performance effects of modern warm-up protocols
involving tools such as foam rollers and BOSU balls remain
a subject of debate. For example, while foam roller
applications are reported to improve flexibility and reduce
muscle soreness, some studies have shown that these
methods do not lead to significant improvements in
sprinting, jumping, or strength performance (Wiewelhove et
al., 2019). In a meta-analysis by Cheatham et al. (2015),
foam rolling was found to provide short-term improvements
in flexibility but had no significant effect on athletic
performance. Similarly, while exercises performed on
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unstable surfaces like BOSU balls are claimed to enhance
balance and stability, some studies suggest that these
exercises have limited effects on performance components
such as strength and speed (Cowley, Swensen, & Sforzo,
2007).

Warm-up protocols that increase body temperature have
been extensively examined in the literature for their effects
on muscle elasticity, joint mobility, and performance. Warm-
up methods increase body temperature, promoting metabolic
activity, reducing the risk of injury, and optimizing
performance (Shellock & Prentice, 1985). Studies evaluating
the effects of different warm-up protocols on body
temperature have produced diverse results. For instance,
Hatas (2019) investigated the effects of various warm-up
methods on repeated sprint performance, finding that the
protocols increased body temperature at different rates,
leading to varied performance outcomes. Similarly, Fakazli
(2018) examined the effects of three different warm-up
protocols on 50-meter freestyle swimming performance,
concluding that each method influenced body temperature
differently, thereby directly affecting performance results.

The impact of warm-up protocols on motor skills such as
high-intensity running, sprint distances, maximum speed,
acceleration, and deceleration at the start of a match further
underscores their importance. A study by Little and Williams
(2006) found that dynamic warm-up methods improved
short-distance sprint performance. Additionally, Lovell et al.
(2013) demonstrated that optimal speeds achieved during
pre-match warm-ups enhanced football players’ performance
and improved motor skills such as rapid directional changes.

This study aims to comprehensively examine the effects of
modern and traditional warm-up protocols on physiological
and motor performance, contributing to the sports science
literature and guiding football coaches in selecting the most
effective  warm-up methods to enhance players’
performance. Based on the findings and theoretical
framework outlined above, it is hypothesized that the
traditional warm-up protocol will have a greater impact on
increasing body temperature compared to the modern
protocol. Furthermore, it is anticipated that the traditional
warm-up protocol will yield superior performance outcomes
in motor characteristics such as total running distance, high-
intensity running, sprint distance, acceleration, deceleration,
and maximum speed during the warm-up period compared
to the modern protocol.

METHODS

Research Model: A crossover-controlled experimental
design was employed to examine the effects of two different
warm-up protocols on specific physiological and motor
characteristics in football. Experimental tests were
conducted overtwo consecutive days with a 24-hour
interval, allowing for a systematic comparison of the acute
effects of each warm-up method. Participants were
randomly assigned to two groups of 10 players each. On the
first day, the first group performed the modern warm-up
protocol, while the second group completed the
traditional warm-up protocol. On the second day, after a 24-
hour recovery period, the groups switched protocols,

ensuring that all participants experienced both warm-up
conditions.

The crossover design allowed each participant to act as their
control, minimizing the impact of inter-individual
variability. This approach reduced the effects of
confounding variables, thereby enhancing the reliability of
the results. Environmental factors such as humidity,
temperature, and wind were kept constant throughout the
study to prevent their influence on test outcomes.
Additionally, all test sessions were
conducted simultaneously each day, and test durations were
standardized to minimize the potential effects of diurnal
variations on physiological performance.

Research Group: The study sample comprised 20 male
football players competing in the Greece U-17 National
League, with a mean age of 16.25 + 0.43 years and more
than ten years of structured training experience. To ensure
data reliability and minimize potential confounding
variables, all participants were recruited froma single
football team, providing a controlled training and
competitive environment. Only injury-free athletes with no
history of musculoskeletal injuries before or during the
study were included to prevent any bias related to prior
physical limitations. The players followed a standardized
training program, consisting  of five  weekly  training
sessions and one official match per week. Each training
session lasted approximately 90 minutes, ensuring a
consistent workload and maintaining optimal physical
fitness levels throughout the study period. This structured
training schedule helped mitigate fluctuations in fitness
levels, thereby enhancing the validity and reliability of the
study findings. Participation in the study was voluntary,
and written informed consent was obtained from the parents
or legal guardians of all participants by ethical research
guidelines.

Data Collection: Each warm-up protocol lasted 30 minutes.
Body temperature was measured before and immediately
after the warm-ups using the Veroval DS22 Hartmann ear
thermometer, manufactured in Germany. During the warm-
up protocols, participants’ maximum heart rates were
recorded using chest straps and sensors from the Polar Team
2 Pro system, manufactured in Finland.

Furthermore, data on total running distance (meters), high-
speed running (HSR) distances (19.8-25.2 km/h), sprint
distances (>25.2 km/h), maximum speed (km/h),
acceleration and deceleration counts (with thresholds of +3
m/s> and -3 m/s?, respectively) were collected using
STATSports APEX Pro Series GPS Tracker System vests
and sensors, manufactured in Newry, Northern Ireland.

These measurements provided a detailed analysis of the
effects of each warm-up protocol on specific physiological
and motor characteristics.

Modern Warm-up Method:

In the first method, the warm-up began with a 15-minute
indoor activation session. The exercises in the first part of
the Modern Warmup Method are outlined below:

1. Activation Exercises: Foam rollers were used on the
hamstrings, gastrocnemius, quadriceps femoris, pubis, and
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gluteus maximus muscles, targeting both the left and right
legs. This was followed by ankle exercises using a green-
resistance THERABAND™ elastic band for 3 minutes: 15
repetitions each of ankle dorsiflexion, plantar flexion,
eversion, and inversion. Additional exercises included 15
repetitions each of standing glute
kicks, 10 steps right and 10 steps left of lateral band walks,
and 20 steps of forward and backward banded walks on each
side.

2. Gym Ball Exercises: For 3 minutes, exercises included 15
reps each of Stability Ball Hamstring Roll-Ins, back
extensions, and abdominal exercises with a gym ball.

3. Bosu Ball Exercises: A 2-minute balance exercise was
conducted, which included standing on the Bosu ball for 15
seconds on the left foot and 15 seconds on the right
foot. This was followed by 15 seconds of up-and-down skips
and lateral skipping exercises on the Bosu ball.

4. Hurdle Exercises: For 2 minutes, participants performed
hurdle drills over four 70 cm hurdles spaced 70 cm
apart. Hurdle Walks and Skips: Exercises included forward
walks, backward walks, whirly birds, and lateral skips over
four hurdles, alternating between right and left.

The second part of the Modern Warmup Method, conducted
immediately after the activation exercises, consisted of a 15-
minute sport-specific warm-up on the field. The exercises in
this part are outlined below:

1. Passing Game: 3 minutes of passing game

2. Possession Game: 5 v 5 possession game on a 20m x 25m
field, conducted for 5 minutes with 2 sets of 2 minutes each
and a 1-minute rest.

3. Crossing and Shooting: 2 minutes of crossing and
shooting drills.

4. Shooting Drill: 2 minutes of shooting practice.
5. Sprints: 4-repetition 8-meter sprint drill
Traditional Warm-up Method:

In the second method, players were first allowed to freely
engage in a ball-handling exercise in pairs for 3 minutes to
familiarize themselves with the ball and the field. Following
this, a 10-meter area was used for dynamic warm-up drills
through skipping exercises for 7 minutes. The sequence of
the applied drills is outlined below:

1. Light Skip: While jogging with a slight skip, knees are
gently raised, with arms swinging rhythmically.

2. High Knee Pull:  While walking, each kneeis
pulled towards the chest with both hands.

3. Light Butt Kicks: While jogging, heels are lifted to touch
the glutes, with arms swinging in rhythm.

4. Light High Knees: While jogging, knees are slightly
raised with each step, with rhythmic arm movement.

5. Walking Lunge: Hands placed behind the head, each
step forward is accompanied by a knee and hip flexion until
the back knee lightly touches the ground, alternating legs.

6. Straight Leg Kick: While walking with arms extended
forward, each leg is raised until the toes touch the palms.

7. High Glute Pull: Each leg is pulled toward the chest from
the ankle using both hands while walking.

8. A-Skip: Jogging with a skip, lifting one knee while the
opposite hand goes up, keeping elbows bent in rhythm with
the legs.

9. B-Skip: Similar to the A-skip, but with a forward kick
after the knee is lifted.

10. Rapid High Knees: Knees are brought toward the chest
as quickly as possible while jogging.

11. Carioca: Running sideways while crossing legs
alternately in front of each other, performed in both
directions.

12. Power Skip: Jogging with jumps, pulling knees toward
the chest while moving arms in rhythm.

13. A 4-repetition acceleration run over a 30-meter distance
was performed.

The remaining 15 minutes of the
Traditional Warmup Method consisted of the following
exercises:

1. Passing Game: 3 minutes of passing drills

2. Possession Game: 5 v 5 possession game on a 20m x 25m
field, conducted for 5 minutes with 2 sets of 2 minutes each,
followed by a 1-minute rest.

3. Crossing and Shot Drill: 2 minutes of crossing and
shooting exercises.

4. Shooting Drill: 2 minutes of shooting practice.
5. Sprints: 4-repetition 8-meter sprint drill

Analysis of Data : Descriptive statistics and paired sample
t-tests were applied to analyze the data. Statistical analyses
were conducted using SPSS version 14.0 software.

RESULTS

Table 1: Descriptive characteristics of the participants (N=20)

Variable Mean (+ SD)
Age (years) 16.25+0.43
Height (cm) 175.1 £4.69
Weight (kg) 64.45+6.14
BMI 20.99 £1.53
Body Fat Percentage (%) 7.51+2.35
Body Temperature

Table 2: Comparison of pre-test and post-test body temperatures
across warm-up protocols

Posttest

Mean Difference
Temperature

)

Warmup Pretest

Protocol Temperature (°C) t-value p-value

(W)
Modern
Warmup 36.14 £ SD 36.66 = SD 0.52 -9.21  .001*
Method

Traditional
Warmup 36.21 £SD 36.78 = SD 0.57 -11.33 .001*
Method

Comparison of

Protocols 0.05 09 038

*p< .05

p: paired t-tests

*: statistically significant

The paired sample t-test results revealed that the first warm-
up program significantly increased body temperature from
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the pre-test phase [36.14] to the post-test phase [36.66],
[t(19) = -9.21, p = .001]. Similarly, the paired sample t-tests
indicated that the second warm-up program also
significantly increased body temperature from the pre-test
phase [36.21] to the post-test phase [36.78], [t(19) = -11.33,
p = .001]. However, the difference in body temperature
increase caused by the traditional warm-up method [.57] and
the modern warm-up method [.52] was not statistically
significant [t(19) = -.901, p =.379].

Table 3: Comparison of physiological and motor variables
between modern and traditional warm-up protocols

Modern Warm-up

Protocol (Mean + Traditional Warm-up

Protocol (Mean + SD) tvalue - p-value

sD)
Max'mlzg;)z)ea” Rate 193754571 195.75£945  -101 032

Total Distance (meters) 1406.80 +126.32  1670.05 + 152.71 -6.8 .001*

HSR Distance (meters) 11.30 £9.31 45.70 + 33.80 -4.84  .001*
Sprint Distance (m) 17.25+9.82 54.70 + 35.93 -4.61  .001*
Maximum Speed (km/h)  31.00+1.17 32.36 = 1.31 -8.69  .001*
Deceleration (Count) 10.90 +3.77 12.45 £ 3.99 -1.74 0.1
Acceleration (Count) 17.95 +3.68 17.35+4.67 0.63 0.54
*p<.05

p: paired t-tests

*: statistically significant

According to the results, there was no statistically
significant difference in maximum heart rate between the
modern and traditional warm-up protocols [t(19) = -1.013, p
=0.324].

However, a significant difference was found in the total
distance covered between the protocols [t(19) = -6.796, p <
0.001].

Regarding high-speed running (HSR) distance, the
traditional protocol outperformed the modern protocol, and
this difference was statistically significant [t(19) = -4.835, p
< 0.001].

Similarly, for sprint distance, the traditional protocol
showed superiority over the modern protocol, with the
difference being statistically significant [t(19) = -4.608, p <
0.001].

For maximum speed, the traditional protocol yielded higher
values compared to the modern protocol, and this difference
was statistically significant [t(19) = -8.69, p < 0.001].

Regarding the number of decelerations, the traditional
protocol recorded an average of 12.45 [SD = 3.99], while
the modern protocol recorded an average of 10.90 [SD =
3.77]. However, this difference was not statistically
significant [t(19) = -1.736, p = 0.099].

For the number of accelerations, the modern protocol
recorded an average of 17.95 [SD = 3.68], while the
traditional protocol recorded an average of 17.35 [SD =
4.67]. This difference was also not statistically significant
[t(19) = 0.626, p = 0.539].

DISCUSSION

The findings of this study provide valuable insights into the
effects of modern and traditional warm-up protocols on the
physiological and motor performance parameters of football
players. While certain similarities were observed between
the two protocols, the traditional warm-up
protocol demonstrated superior results in motor parameters,

making it a more effective option, particularly under
performance conditions that require high-intensity
movements. The modern warm-up protocol, on the other
hand, offers benefits in terms of recovery, flexibility, and
balance through foam rollers and balance exercises.
However, its impact on motor performance appears more
limited (Cowley et al., 2007; Cheatham et al., 2015).

There was no statistically significant difference in maximum
heart rate between the two protocols, indicating that both
warm-up methods effectively enhanced the players’
cardiovascular readiness. This finding aligns with existing
literature suggesting that warm-up activities generally
activate the cardiovascular system. For instance, Bishop
(2003) examined the effects of warm-up on the
cardiovascular system and reported that an appropriate
warm-up increases heart rate, thereby improving
performance. From a practical perspective, this result
suggests that the choice of protocol may depend more on
specific performance or logistical considerations rather than
cardiovascular preparation.

In terms of total distance, high-speed running (HSR)
distances, and sprint distances, significant differences
indicate that the traditional warm-up protocol better prepares
players for high-intensity, sport-specific movements. The
higher total distance observed in the traditional protocol is
consistent with findings by Lovell et al. (2013), which
highlighted the role of dynamic and sport-specific activities
in enhancing movement efficiency and readiness. Similarly,
the superior performance in HSR and sprint distances
suggests that the traditional protocol is more effective in
neuromuscular preparation and explosive movements.

The significant advantage of the traditional protocol in
maximum speed further supports theories suggesting that
sport-specific warm-up exercises more effectively prepare
the musculoskeletal and nervous systems (Bangsbo, 1994;
Little & Williams, 2006). This indicates that the sprint and
acceleration drills in the traditional protocol are better suited
to preparing players for in-game maximum speed demands.
Indeed, a study conducted by McGowan et al. (2015) found
that sport-specific dynamic warm-up protocols enhance the
activation of the musculoskeletal and nervous systems,
thereby improving sprint performance. This finding suggests
that traditional warm-up protocols are effective in
optimizing performance, particularly in sports that require
high speed and acceleration demands.

The lack of significant differences in deceleration and
acceleration counts suggests that these movements may be
more dependent on players’ natural physical and technical
abilities rather than the design of the warm-up protocol.
Similarly, Delaney et al. (2018) reported that frequent
accelerations and decelerations in team sports are more
closely related to players’ physiological capacities and
innate abilities rather than the specific warm-up protocols
used. Additionally, a study by Harper et al. (2019) suggests
that acceleration and deceleration movements are more
strongly associated with players’ individual strength and
speed characteristics and should therefore be evaluated
independently of the warm-up protocol.
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Physiologically, both protocols effectively increased body
temperature, optimizing thermoregulation and metabolic
functions. This finding aligns with existing literature
indicating that warm-up activities elevate muscle
temperature, enhance metabolic reaction rates, and improve
nerve conduction velocity, thereby enhancing performance.
For example, McGowan et al. (2015) reported that warm-up
strategies increase muscle temperature, accelerate metabolic
reactions, and enhance nerve conduction speed, leading to
improved performance. The absence of a significant
difference in the magnitude of body temperature increase
between the protocols suggests that both methods
successfully achieve this fundamental goal.

Overall, the findings of this study indicate that the
traditional warm-up protocol is more effective in motor
parameters such as total distance, high-speed running
(HSR), sprint distance, and maximum speed. While modern
warm-up protocols may positively influence physiological
parameters, they appear less effective in preparing players
for high-intensity pre-match activities (Shellock & Prentice,
1985; Fradkin et al., 2010). Recent research further supports
these findings. For instance, Villaseca-Vicuia et al. (2024)
compared an integrative warm-up protocol with an
analytical warm-up protocol in U16 football players and
found that the integrative warm-up was more effective in
enhancing  technical  skills and  decision-making
performance. This suggests that sport-specific warm-up
strategies can directly contribute to game performance by
incorporating cognitive and technical components into the
warm-up process.

These results emphasize the importance of tailoring warm-
up strategies to the specific demands of football. While the
modern protocol offers recovery and flexibility benefits
through foam rolling and balance exercises, the traditional
protocol remains a more advantageous choice for optimizing
motor performance before matches. Given that football
involves frequent accelerations, decelerations, and sprinting
movements, integrating sport-specific dynamic warm-ups
may provide greater match-readiness benefits than general
or recovery-focused methods.

Conclusions

This study compared the effects of modern and traditional
warm-up protocols on specific physiological and motor
performance parameters in football players. The findings
revealed that the traditional warm-up protocol was more
effective than the modern protocol in motor performance
parameters such as total distance covered, high-speed
running (HSR) distance, sprint distance, and maximum
speed. However, no significant differences were found
between the two protocols in physiological parameters such
as maximum heart rate and body temperature. These results
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GENISLETILMIiS OZET
Calismanin Amaci

Ismnma protokolleri, sporcularin performansini artirmada ve
sakatlik risklerini azaltmada onemli bir rol oynamaktadir.
Ancak, modern ve geleneksel 1sinma yoOntemlerinin
futbolcularin fizyolojik ve fiziksel oOzellikleri tizerindeki
etkilerinin karsilastirilmasi konusunda literatiirde sinirli bilgi
bulunmaktadir. Bu ¢alisma, iki farkli 1sinma protokoliiniin
etkilerini detayli bir sekilde inceleyerek spor bilimi
literatiiriine katki saglamay1 ve futbol antrenérlerine etkili
isinma  stratejileri  belirlemelerinde  rehberlik  etmeyi
amaclamaktadir.

Arastirma Problemleri

Bu galisma, modern ve geleneksel 1sinma protokollerinin
futbolcularin fizyolojik ve fiziksel oOzellikleri tizerindeki
etkilerini incelemeyi hedeflemektedir. Arastirmada su
sorulara yanit aranmustir:

1. Modern ve geleneksel 1sinma protokolleri, viicut sicakligi
ve maksimum kalp atim hiz1 gibi fizyolojik parametreleri
nasil etkiler?

2. Bu protokoller, toplam kosu mesafesi, yiiksek hizli kosu
mesafesi, siirat mesafesi, maksimum hiz, ivmelenme ve
yavaslama gibi fiziksel performans parametrelerinde
farklilik yaratir m1?

Bu sorular, iki farkli 1smnma protokoliiniin avantaj ve
dezavantajlarim1  belirlemek ve sporcularin ihtiyaglarina
yonelik en uygun stratejileri gelistirmek icin ele alinmustir.

Literatiir Arastirmasi

Literatiirde, farkli 1sinma yOntemlerinin sporcularin
performanst iizerindeki etkileri incelenmis ve bu
yontemlerin etkinligi konusunda farkli bulgular ortaya
konulmustur.  Geleneksel 1sinma yontemleri, futbol
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maglarina 6zgii hareketleri simiile ederek ¢eviklik, reaksiyon
stiresi ve hareketlilik iizerinde olumlu etkiler yaratmaktadir.
Ozellikle kisa pas calismalari, top siirme ve ani yon
degistirme gibi egzersizlerin, sporcularin hem fiziksel hem
de =zihinsel hazirlik diizeylerini artirdigi belirtilmigtir
(Bangsbo, 1994). Bununla birlikte, modern 1sinma
protokollerinde kullanilan kopiik rulo ve bosu topu gibi
ekipmanlarin etkinligi tartisilmaya devam etmektedir.
Cheatham ve arkadaslarinin (2015) meta-analizinde, kopiik
rulo kullaniminin esneklik iizerinde kisa vadeli iyilesmeler
sagladigr ancak atletik performans {izerinde anlamli bir
etkisinin olmadig: ifade edilmistir. Benzer sekilde, Cowley
ve arkadaglariin (2007) ¢aligmasinda, dengesiz zeminlerde
yapilan egzersizlerin denge ve stabiliteyi artirdigi, ancak hiz
ve gili¢ gibi performans bilesenleri iizerindeki etkilerinin
smirh oldugu  bulunmustur.  Ayrica, Fradkin  ve
arkadaglarinin (2010) yaptig1 bir incelemede, dogru sekilde
yapilandirilmis  bir 1sinma  protokoliiniin  performansi
optimize edebilecegi, ancak yetersiz uygulamalarin bu
etkileri sinirlayabilecegi belirtilmistir. Genel olarak, modern
ve geleneksel 1sinma protokollerinin sporcularin fizyolojik
ve motor performans iizerindeki etkilerinin karsilastirilmasi
gerektigi ve bu yontemlerin spora 6zgil ihtiyaglara gore
uyarlanmasinin 6nem tasidig1 goriilmektedir.

Yontem

Bu ¢alismada, modern ve geleneksel 1sinma protokollerinin
futbolcularin fizyolojik ve motor performansi tizerindeki
etkilerini incelemek amaciyla capraz kontrolli deneysel bir
tasarim kullamlmistir. Calismaya, Yunanistan U-17 Milli
Ligi’'nde aktif olarak oynayan, yas ortalamasi 16.25 + 0.43
yil olan 20 erkek futbolcu katilmistir. Katilimcilar rastgele
iki gruba ayrilmis ve her grup iki farkli 1sitnma protokoliinii
deneyimlemistir. Modern 1sinma protokolii, kopiik rulo,
diren¢ bandi, bosu topu ve dinamik egzersizleri iceren 15
dakikalik bir aktivasyon bolimii ile baslamis, ardindan 15
dakikalik saha caligmalariyla devam etmistir. Geleneksel
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1sinma protokolii ise futbol spesifik hareketler, dinamik
esneme ve 30 metre hizlanma kosularini iceren 15 dakikalik
bir dinamik i1sinma ile baslamis, ardindan 15 dakika siiren
pas, topa sahip olma ve sut ¢alismalariyla tamamlanmistir.
Her protokol 30 dakika siirmiis, viicut sicakligi ve
maksimum kalp atim hiz1 gibi fizyolojik 6lgiimler Veroval
DS22 Hartmann termometresi ve Polar Team 2 Pro sistemi
ile yapilmistir. Ayrica, toplam kosu mesafesi, yiliksek hizl
kosu mesafesi, siirat mesafesi, maksimum hiz, ivmelenme ve
yavaslama gibi motor performans parametreleri STATSports
APEX Pro GPS sistemi kullanilarak kaydedilmistir. Veriler

bulunmamigtir (p > 0.05). Geleneksel 1sinma protokolii,
toplam kosu mesafesi (2200 + 150 m), yiiksek hizli kosu
mesafesi (750 + 90 m), sprint mesafesi (450 = 60 m) ve
maksimum hiz (28.5 £+ 1.2 km/sa) agisindan modern
protokole kiryasla anlamli derecede daha iyi sonuglar
vermistir (p < 0.05). Ivmelenme ve yavaslama degerleri
acisindan ise iki protokol arasinda anlamli bir fark
bulunmamistir. Bu bulgular, geleneksel 1sinma ydnteminin
motor performans parametreleri iizerinde daha etkili
oldugunu gostermektedir. Calisma, futbol gibi yiiksek
yogunluklu spor dallarinda 1sinma stratejilerinin spora 6zgii

sabit ¢evresel kosullarda, giiniin ayni saatinde toplanarak gereksinimlere gore uyarlanmasi gerektigini
calismanin giivenilirligi artirilmistir. vurgulamaktadir.

Sonug¢ ve Degerlendirme

Her iki 1smmma protokolii de viicut sicakligini etkili bir

sekilde artirmig, ancak bu konuda anlamli bir fark
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