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Ozet

Bu calisma, elastik bantlarla yapilan direng antrenmanlarin, 14-16 yas kiz voleybolcularin siirat ve
dikey si¢grama performanslarina etkisini belirlemek amaciyla yapilmistir. Voleybolculara alt eksemite
kuvvetini arttiracak 10 istasyondan olusan 8 haftalik elastik bant antrenman programi uygulanda.
Katilimailar; elastik bant grubu (EG) (n=10) ve kontrol grubu (KG) (n=12) olmak iizere randomize
sekilde iki gruba ayrildi. Katilimcilarin on testleri igin antropometrik 6l¢timleri, dikey sigrama ve 20
mt. siirat performanslari alindi. Sekiz hafta sonra katilimcilarin son testleri alinarak olgiimler
tamamlandi. Elastik bant grubunun On test ve son test verileri karsilastirildiginda dikey sigrama
(p=0,001; p<0,05) ve viicut agirlig1 (p=0,031; p<0,05) istatiksel olarak anlamli farklilik bulunurken 20
mt. Siirat (0.308) parametresinde istatiksel olarak anlamli fark bulunmadi (p>0.05). EG viicut agirhig
On test (58,75+11,29) son test arasinda (58,36+8,35) istatiksel olarak anlamli fark bulunmustur (p<0,05).
20 mt. siirat Oon test (3,60+0,20) son test (3,54+0,24) arasinda istatiksel olarak anlamli fark
bulunamamustir (p>0,05). Antrenman grubu Dikey sigrama 6n test (29,29cm.+4,55) son test (31,67+5,24)
istatiksel olarak anlamli fark bulunmamistir (p>0,05). KG 6n test (53,37+8,35) son test (57,48+7,62)
degerleri karsilastirildiginda viicut agirligs (p=0,003; p<0,05) ve 20 mt. Siirat (p=0,002; p<0,05)
parametresinde istatiksel olarak anlamli farkliik bulunurken dikey sigrama (p=0,655; p>0,05)
parametresinde istatiksel olarak anlamli farklilik bulunmadi. Viicut agirligi on test (58,37+8,35) son
test (57,48+7,62) degerleri ile 20 mt. Siirat 6n test (3,58sn.+030) ve son test (3,64+0,29) degerleri arasinda
anlamli fark bulunmustur (p<0,05). Dikey sicrama 6n test (31,37.43,46) son test (31,35+3,48) degerleri
arasinda anlamli fark bulunmamustir (p>0,05). EG grubu viicut agirlig: fiziksel ve fizyolojik
parametrelerine bakildiginda sporcularin viicut agirhigimin azaldigr ve grupta fiziksel farklilik
diizeyinde azalma goriildiigii soylenebilir (p=0.031; p<0,05). Siirat performansinda anlamli degisiklik
goriilmemistir (p=0.308; p>0,05). Dikey si¢rama parametresinde anlamli derecede artis ve farklilasma
gozlemlenmistir (p=0.000; p<0,05). KG viicut agirlig: fiziksel ve fizyolojik parametrelerine bakildiginda
sporcularin viicut agirhigmin on test (58,37+8,35) son test (57,48+7,62) azaldig1 ve grupta fiziksel
farklilik diizeyinde azalma goriildiigii sdylenebilir (p<0,05). 20mt. Siirat performansinda 6n test (3,58)
son test (3,64) diisiis gozlemlenmistir. Dikey sigrama performansinda anlamli farklilik bulunmamaistir
(p=0,655; p>0,05).

Anahtar Kelimeler: Antrenman, dikey sigrama, elastik band, siirat, voleybol
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The Effect of 8-Week Resistance Exercises with Elastic Bands Applied
to the Lower Extremities on Vertical Jump and Speed Performance in

14-16 Year old Female Volleyball Players

Abstract

This study aimed to assess the impact of resistance training using elastic bands on the sprint and
vertical jump performances of female volleyball players aged 14 to 16 years. An 8-week elastic band
training regimen comprising 10 stations was implemented to enhance lower extremity strength in the
athletes. The participants were randomly assigned to two groups: the elastic band group (EB) (n=10)
and the control group (CG) (n=12). Anthropometric measurements, vertical jump, and 20-meter sprint
performances were conducted for the participants' pre-tests. Eight weeks later, the participants' post-
tests were administered and the measurements were finalized. A comparison of the pre-test and post-
test data for the elastic band group revealed a statistically significant difference in vertical jump (p =
0.000) and body weight (p = 0.031), while no statistically significant difference was observed in the 20
m sprint parameter (p=0.308; p>0.05). A statistically significant difference was observed between the
pre-test EB body weight (58.75+11.29) and the post-test (58.36+8.35). No statistically significant
difference was observed between the pre-test (3.60+0.20) and post-test (3.54+0.24) results of the 20 m
sprint. No statistically significant difference was observed between the vertical jump pre-test (29.29 cm
+ 4.55) and post-test (31.67 cm + 5.24) results of EB. Comparing the CG pre-test (53.37+8.35) and post-
test (57.48+7.62) values revealed statistically significant differences in body weight (p=0.003) and 20-
meter sprint (p=0.002), whereas no statistically significant difference was observed in vertical jump
(p=0.655). A statistically significant difference was observed in body weight between the pre-test
(58.3748.35) and post-test (57.48+7.62). The 20-meter sprint pre-test (3.58 sec + 0.30) and post-test (3.64
sec £ 0.29) speed parameters exhibited a significant difference. The vertical jump pre-test measured at
31.37 + 3.46 and the post-test at 31.35 + 3.48, indicating no statistically significant difference in the
vertical jump parameter. Analyzing the physical and physiological parameters of body weight in the
EB group, it can be concluded that the athletes experienced a reduction in body weight, accompanied
by a decrease in the level of physical variance within the group (0.031). No significant difference in
sprint performance was observed (0.308). A significant rise and differentiation were observed in the
vertical jump parameter (0.000). Analyzing the physical and physiological parameters of CG body
weight, it is evident that the athletes' body weight diminished from the pre-test (58.37+8.35) to the
post-test (57.48+7.62), indicating a reduction in the level of physical variance within the group. The 20-
meter sprint performance exhibited a decline from the pre-test (3.58) to the post-test (3.64). No
substantial difference was observed in vertical jump performance (0.655).

Key Words: Elastic band, speed, training, vertical jump, volleyball
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SUMMARY

Introduction and Aim

The capacity for jumping is crucial in the sport of volleyball. This capability enhances the likelihood of
successful blocking during offensive maneuvers and enables the attainment of an optimal blocking
stance for more effective defense against adversarial assaults (Sheppard et al., 2007; Sheppard and
Borgeaud, 2008; Merigli and Tutar, 2024). Loaded jumps are frequently employed to enhance lower
body strength and power for improving vertical jump performance. This has demonstrated significant
benefits in enhancing the strength and power of the leg extensors, which consequently seems to
partially contribute to an improvement in vertical jump height. (Newton, Kraemer, & Hakkinen, 1999;
Newton et al., 2006). Another method for applying resistance is the use of elastic bands. These bands
are manufactured by various producers under distinct product names, including bands, Thera-band,
elastic resistance bands, and tubing. Elastic resistance bands are extensively utilized in rehabilitation,
fitness, and light strength training within a brief exercise regimen (4-5 weeks) (Aboodarda, Page, &
Behm, 2016; Joy et al., 2013; Yolcu et al., 2024). Elastic resistance bands do not counteract gravity and
can facilitate simultaneous training of multiple joints (Gonener, 2017). Consequently, they may serve
as an appropriate substitute for resistance training (Iversen et al., 2017) and have gained traction
owing to their affordability, simplicity, versatility, accessibility, safety, and portability.

Elastic resistance bands are recognized as an effective instrument for enhancing muscle strength in
both young and elderly adults, regardless of gender or the presence of musculoskeletal pain (Labat &
Hey, 2017), and can also facilitate the physical development of volleyball players (Hedrick, 2007).
Nonetheless, there is a lack of research investigating the impact of 8-week resistance training targeting
the lower extremities on vertical jump and sprint performance among younger female volleyball
players. The objective of this study was to examine the impact of an 8-week resistance training
regimen utilizing elastic bands on vertical jump and sprint performance in female volleyball players
aged 14 to 16 years.

Material & Method

Participants

Twenty-two licensed female volleyball players from a private sports club participated in the study,
with a mean age of 16.18 + 0.73 years. Prior to the study, participants and their guardians were
apprised of the study's framework, potential risks, and their right to withdraw at any time; written
consent was secured to confirm their voluntary participation. Athletes who experienced any injury or
medical procedure within the past three months were excluded from the study. All procedures
received approval from the Institutional Ethics Committee of Nisantasi University (approval code:
2023/25; approval date: 04/07/2023) and were conducted in accordance with the Declaration of
Helsinki (2023/06).

Training Protocol

Over the 8-week duration, the players engaged in regular training sessions three times per week (on
Mondays, Wednesdays, and Fridays), encompassing comprehensive volleyball technical and tactical
instruction (totaling 24 training sessions). The sessions lasted 60 minutes daily and included dynamic
warm-up, jumping exercises, resistance training, volleyball-specific speed and agility drills, and
flexibility training. The players engaged in the Thera-Band program for 8 weeks, with training
sessions conducted twice weekly on Tuesdays and Thursdays, totaling 16 sessions.
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Measurements

Height and body weight

The height and weight of both the control group and the experimental group were measured before
the pre-test and post-test using the Dikomsan BMI 200 kg electronic weight/height scale and the
measurement results were recorded. The participants' heights were measured barefoot and in an
upright posture, with their heels close together and their eyes facing forwards. This measurement was
performed while holding the breath after taking a deep breath and the results were recorded as height
(cm) and body weight (kg). For body weight measurements, participants were given the opportunity
to go barefoot, wearing shorts or tights.

Vertical Jump

The athlete was asked to jump on a Microgate witty, wirelles training timer (Italy) jump mat with feet
apart and upright to the highest point she could reach. The measurement was done 2 times and the
best degree was recorded.

20 meter speed test

Participants performed a maximum sprint of 20 meters starting from a stationary standing position.
To avoid a premature start, they placed their forefoot on an additional line placed 20 cm behind the
photocell. Sprint times were measured with an accuracy of 0.01 s using three 1.2 m high and 1.5 m
wide photocells (Microgate, Bolzano, Italy).

Statistical Analyses

The obtained data were transferred to SPSS 26 programme for statistical analyses. In addition to the
Kolmogorov-Smirnov test results, indicators of normal distribution such as histograms, normal Q-Q
graphs and box-plot graphs were analysed to evaluate whether the data were normally distributed.
As a result of these analyses, it was determined that the data exhibited a normal distribution. Since the
skewness and kurtosis coefficients of the data were between +2.0, it was accepted that the data were
normally distributed. In the intra-group comparisons of normally distributed data, the difference
between the averages was examined with the paired simple t test. When evaluating the statistical
significance of the obtained data, 0.05 significance level was accepted.

Result and Discussion

In this study, it was aimed to investigate the effect of 8-week resistance exercises with elastic bands
applied to the lower extremities on vertical jump and sprint performance in 14-16 years old female
volleyball players.

When Giirbiiz's (2013) study titled ‘The effects of six-week maximum strength training’ was
examined, no statistically significant difference was found in body weights in post-test measurements
between the groups. When the study titled ‘The effect of weight training on some physical and
haematological parameters’ was examined, a statistically significant difference was found in the body
weight post-test results of the subject groups compared to the other groups (Cinar, 2012). In our study,
there was a significant difference between the pre-test and post-test values of body weight parameters
of the training group (p=0.031) and between the pre-test and post-test values of body weight
parameters of the control group (p=0.003). However, when training group pre-test and control group
pre-test body weight parameters were compared (p=0.928) and when training group post-test and
control group post-test body weight parameters were compared, no significant difference was found
(p=0.984).
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In Kilig's (2012) study in which he examined the effects of eight-week camp training on boxers, a
statistically significant difference was found in the post-test vertical jump strength in favour of the
group. In Glirbiiz's (2013) study titled ‘The effect of six-week maximum strength training’, when the
post-test vertical jump strength results between the groups were examined, it was determined that
there was a statistically significant difference in the experimental group compared to the control
group. In Cmar's (2012) study titled “The Effect of Weight Training’, when the vertical jump strength
in the post-test measurements between the groups were examined, it was determined that there was a
statistically significant difference between the groups that performed strength training and the groups
that did not perform training. Savas et al. (2004) examined the effect of an eight-week training
programme on the physical and physiological characteristics of male university boxing, tackwondo
and karate athletes. A significant difference was observed between the pre-test and post-test results on
the vertical jump parameters of boxers. When Kaya (2019) examined the effect of 8-week rapid
strength training on the performance of mixed martial arts and boxers, it was observed that there was
no statistically significant difference between the pre-test and post-test results of the vertical jump
parameters of the control groups, that is, the vertical jump parameters of the control group in this
study (p>0.05). In the study of Cinar et al. (2008) titled ‘Comparison of some physical fitness values of
Turkey and Ukraine national boxing teams’, no statistically significant difference was found in vertical
jump values (p>0.05). In this study, eccentric and contraction loads provided by elastic band training
significantly increased jump height performance in the AG group after 8 weeks of training. A
statistically significant difference was found in the pre-test post-test intragroup comparison in the
vertical jump parameter (p=0.000). In the control group, no statistically significant difference was
found in the pre-test post-test intra-group comparison in the vertical jump parameter (p=0.655).
However, no statistically significant difference was found between the pre-test / pre-test (p=0.235) and
post-test / post-test values of the physical and physiological parameters between the training and
control groups (p=0.865). Elastic band resistance training combined with volleyball training also had
effects on the mean height of vertical jumps according to Lara et al. (Lara et al., 2006). In addition,
Imachi et al. (1997) investigated the effects of resistance training with elastic bands on vertical jumping
ability over a 10-week period and found that elastic band application increased jump height by
approximately 8-10 cm. Due to the differences in training models, it is not possible to directly compare
the findings of this study with previous studies. However, our results regarding the increase in
vertical jump performance confirm previous studies with different training models (Markovic et al.,
2004; Pereira et al., 2015; Hakkinen, 1993; Dogru et al., 2024).

As another finding of this study, when the studies on speed were examined, Erim (2006) applied a
training focusing on continuity in technique and strength to table tennis players aged 16-18 years, and
a total of 10 control and 10 experimental groups were included to examine the effects on some
physical and physiological characteristics. The experimental group participated in the whole training
for 8 weeks, 3 days a week, while the control group participated only in the technical training part. A
statistically significant difference was observed between the intragroup values of the experimental
group before and after the training. In another study conducted by Yildiz (2007), experimental and
control groups were formed before the study and the study lasted for 6 weeks. When the speed values
of the experimental group and the control group were compared before and after the study,
statistically significant differences were observed. In a study conducted by Kir (2017) with badminton
players aged 11-15 years, when the results of the sprint test were examined, a significant difference
was found only in favour of the experimental group and no significant difference was found in the
control group. Bryikli (2018) revealed significant statistical differences in the speed values of 11-13
years old female swimmers with a 10-week training programme.
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1. GIRIS
Sigrama yetenegi voleybol oyununda biiyiik bir 6neme sahiptir. Bu yetenek, hiicumda daha yiiksek
bir blok yapma sansi saglarken, savunmada da rakip hiicumlar1 daha etkili bir sekilde engellemek icin
yiiksek bir blok pozisyonu elde etmeyi kolaylastirir (Sheppard ve ark., 2007; Sheppard ve Borgeaud,
2008; Merigli ve Tutar, 2024). Dikey sigramay1 artirmada, alt viicut kuvvetini ve giiclinii egitmek igin
genellikle yiiklii sigramalar kullanilir. Bunun, bacak ekstansorlerinin kuvvetini ve giiclinii artirmada
cok yararli oldugu gosterilmistir ve sonug olarak, bu artisin kismen dikey sigrama yiiksekliginde bir
iyilesmeye katkida bulundugu goriilmektedir. (Newton, Kraemer ve Hakkinen, 1999; Newton ve ark.,
2006). Bir diger diren¢ uygulama yontemi ise elastik bantladir. Bu bantlar bantlar, Thera-band, Elastic
Resistance Bands ve Tubing gibi farklh {irtin adlar1 altinda bircok iiretici tarafindan {iretilmektedir.
Elastik direng bantlari, terapotik, fitness ve kisa siireli (4-5 hafta) bir egzersiz plani ile hafif kuvvet
antrenmaninda yaygin olarak kullanilmaktadir (Aboodarda, Page, ve Behm, 2016; Joy ve ark., 2013;
Yolcu ve ark., 2024). Elastik diren¢ bantlar1 yercekimine karsi ¢alismadig: icin ve ayni anda birden
fazla eklemi ¢alistirmak i¢in kullanilabilir (Gonener, 2017). Bu nedenle, direng egitimi i¢in uygun bir
alternatif olarak potansiyel olarak kullarulabilirler (Iversen ve ark., 2017) ve ayrica diisiik maliyetleri,
basitlikleri, ¢ok yonliiliikleri, erisilebilirlikleri, giivenlikleri ve tasinabilirlikleri nedeniyle popiilerlik
kazanmuislardir. Elastik direng bantlarinin, kas-iskelet agrisi olan ve olmayan hem erkek hem de kadin
yetiskinlerde geng ve yasli popiilasyonlarda kas kuvvetini artirmak icin ilgili bir ara¢ oldugu (Labat ve
Hey, 2017) ve voleybolcularin fiziksel gelisimine yardimci olmak icin kullanilabilecegi bildirilmistir
(Hedrick, 2007). Ancak kiiciik yas grubundaki kiz voleybolcularda alt ekstremiteye uygulanan 8
haftalik direng egzersizlerinin dikey sicrama ve siirat performansina etkisini inceleyen bir ¢alismaya
rastlanmamuistir. Bu yiizden bu calismanin amact 14-16 yas kiz voleybolcularda alt ekstremiteye
uygulanan 8 haftalik elastik bantlarla yapilan diren¢ egzersizlerinin dikey si¢rama ve siirat
performansina etkisini arastirmaktir. Arastirmanin sorular: asagidaki sekilde belirlenmistir:

e 14-16 yas kiz voleybolcularda alt ekstremiteye uygulanan 8 haftalik elastik bantlarla yapilan

direng egzersizlerinin dikey si¢crama performansina etkisi var midir?
e 14-16 yas kiz voleybolcularda alt ekstremiteye uygulanan 8 haftalik elastik bantlarla yapilan
direng egzersizlerinin siirat performansina etkisi var midir?

Mevcut arastirma sorularina yanitlar aramirken; kontrol grubunun herhangi bir egzersiz yapmadig1
antrenman grubunun ise rutin uygulanan antrenmanin disinda bir antrenman yapmadiklar
varsayllmistir. Yapilan ¢alisma yalnizca 14-16 yas arasi 22 kiz sporcuyla sinirlidir.

2. MATERYAL & METOT

Katilimcilar

Calismaya 6zel bir spor kuliibiinden 22 (ortalama 16.18+0.73) lisansli kadin voleybolcu katilmistir.
Calisma oncesinde katilimcilara ve ebeveynlerine ¢alismanin yapisi, olasi riskleri ve istedikleri zaman
calismadan ayrilabilecekleri hakkinda bilgi verilmis ve goniillii olarak katilmayi kabul ettiklerine dair
yazili onamlar1 alinmistir. Son {i¢ ay icinde herhangi bir sakatlik, yaralanma veya tibbi islem gegiren
sporcular ¢alisma disinda birakilmigtir.

Antrenman Protokolii

Katilimcilar 8 haftalik donem boyunca oyuncular haftada 3 seans (Pazartesi, Carsamba ve Cuma
giinleri) diizenli voleybol teknik ve taktik antrenmani yaptilar (toplam 24 antrenman seanst).
Antrenmanlar her giin 60 dakika siirmiis ve dinamik 1sinma, sigrama egzersizleri, direng antrenmani,
voleybola 6zgii hiz ve geviklik egzersizleri ve esneklikten olusmustur. Buna ek olarak, oyuncular 8
hafta boyunca haftada 2 giin (Sali ve Persembe) antrenman seanslariyla elastik bant (Thera-Band)
programina katildilar (toplam 16 antrenman seansi).
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Olciimler

Boy uzunlugu ve viicut agirlig:

Hem kontrol grubunun hem de deney grubunun boy ve kilolar1 6n test ve son test oncesinde
Dikomsan BMI 200 kg elektronik agirlik/boy Olger kullamilarak Olgiilmiis ve Ol¢lim sonuglar
kaydedilmistir. Katilimcilarin boylar1 ¢iplak ayakla ve dik bir durusta, topuklar: birbirine yakin ve
gozleri 6ne bakacak sekilde ol¢lilmiistiir. Bu 6l¢iim derin bir nefes aldiktan sonra nefes tutularak
yapilmis ve sonuglar boy (cm) ve viicut agirhigr (kg) olarak kaydedilmistir. Viicut agirlig: olctimleri
icin katilimcilara ¢iplak ayakla, sort veya tayt giyme firsat1 verilmistir.

Dikey Sicrama
Sporcudan Microgate witty, wirelles training timer (italya) atlama mati {izerinde ayaklari acik ve dik
bir sekilde ulasabildigi en yiiksek noktaya atlamasi istenmistir. Ol¢iim 2 kez yapilmis ve en iyi derece
kaydedilmistir.

20 metre hiz testi

Katillmcilar sabit durma pozisyonundan baslayarak 20 metrelik bir maksimum sprint
gerceklestirmistir. Erken bir baslangictan kaginmak igin, 6n ayaklarini fotoselin 20 c¢cm gerisine
yerlestirilen ek bir ¢izgiye yerlestirdiler. Sprint siireleri, 1,2 m yiiksekliginde ve 1,5 m genisliginde {ig
fotosel (Microgate, Bolzano, Italya) kullamilarak 0,01 sn hassasiyetle dlciilmiistiir.

Verilerin analizi

Elde edilen veriler, istatistiksel analizler icin SPSS 26 programina aktarilmistir. Verilerin normal
dagilim gosterip gostermedigini degerlendirmek amaciyla Kolmogorov-Smirnov test sonuglarina ek
olarak histogramlar, normal Q-Q grafikleri ve box-plot grafikleri gibi normal dagilimin gostergeleri
incelenmistir. Bu analizler sonucunda, verilerin normal bir dagilhim sergiledigi tespit edilmistir.
Verilerin ¢arpiklik-basiklik katsayilarinin +2,0 arasinda olmasindan normal dagildig: kabul edilmistir.
Normal dagilim gosteren verilerde grup ici karsilastirmalarinda paired simple t testi ile ile ortalamalar
arasi farka bakilmistir. Elde edilen verilerin istatistiksel anlamliligini degerlendirirken, 0.05 anlamlilik
diizeyi kabul edilmistir.

Etik Olur

Calisma kapsaminda Nigantast Universitesi Kurumsal Etik Kurulu’ndan etik onay alinmis olup (onay
kodu: 2023/25; onay tarihi: 04/07/2023), tiim uygulamalar Helsinki Bildirgesine (2023/06) gore
gerceklestirilmistir.

3. BULGULAR
Tablo 1. Katilimcilarin tanimlayic istatistikleri

Kolmogorov Smirnov

Olg¢iimler Tstatis, P Carpiklik Basiklik
Yas (y1l) 0,234 0,003 -0,30 0,95
Boy (cm) 0,169 0,102 0,78 -0,29
Viicut agirligt (6n) 0,118 0,200 0,90 1,75
Viicut agirligi (son) 0,110 0,200 0,87 1,58
Siirat (6n) 0,245 0,001 0,98 0,69
Siirat (son) 0,171 0,094 0,95 0,61
Dikey si¢rama (6n) 0,126 0,200 0,18 -1,08
Dikey si¢rama (son) 0,135 0,200 0,40 -0,77
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Tablo 1'de gosterildigi gibi sporculardan elde edilen 6l¢lim degerlerin normal dagilim gosterip
gostermedigini belirlemek igin Kolmogorov Smirnov sonuglarina ve normal dagilimin diger
gostergeleri olan histogram, normal Q-Q grafi§i ve box-plots normal dagilim egrisinin c¢izildigi,
basiklik ¢arpiklik katsayilar: goz oniine alindiginda verilerin normal dagilim gosterdigi bulunmustur.
Verilerin ¢arpiklik-basiklik katsayilarinin +2,0 arasinda olmasindan normal dagilm kabul edilmistir.

Tablo 2. Katiimcailarn fiziksel parametrelerine ait on-test ve son-test bulgular:

Viicut Agirlig: 20m. Siirat Dikey Sicrama
Gruplar (Ort£SS) (OrtSS) (Ort£SS)
On test Son test P On test Son test P On test Son test P
EG
(n=10) 58,75¢11,29  58,36+8,35 0.031* 3,60+0,20 3,54+0,24 0308 29,29+4,55 31,67+524 0.000*
KG
(n=12) 58,37+8,35  57,48+7,62 0.003* 3,58+0,30 3,64+0,29  0.002* 31,37+3,46 31,35+3,48 0.655

EG: Elastik bant grubu, KG: Kontrol grubu, Ort: Ortalama, SS: Standart sapma

Elastik bant grubunun on test ve son test degerleri karsilastirildiginda viicut agirligi ve dikey sigrama
parametresinde istatistiksel olarak anlamli farklilik bulunurken 20 m siirat parametresinde istatiksel
olarak anlamli farklibk bulunmamistir. Kontrol grubunun o6n test ve son test degerleri
karsilastirildiginda viicut agirligi ve 20 m siirat parametresinde istatiksel olarak anlamli farklilik
bulunurken dikey sicrama parametresinde istatistiksel olarak anlamli farklilik bulunmamuistir.

Tablo 3. Antrenman ve kontrol grubu 6n-son test verileri

Viicut Agirlig: 20m. Siirat Dikey Sicrama
Gruplar (Ort+SS) (Ort+SS) (Ort+SS)
On test Son test On test Son test On test Son test
EG (n=10) 58,75+11.29 57,40+9,82 3,60+0,20 3,54+0,24 29,29+4,55 31,67+5,42
KG (n=12) 58,37+8,35 57,47+7,61 3,59+0,30 3,64+0,29 31,37+3,46 31,35+3,48
P 0,928 0,984 0,915 0,410 0,235 0,865

EG: Elastik bant grubu, KG: Kontrol grubu, Ort: Ortalama, SS: Standart sapma

Tablo 3’teki verilere gore, antrenman ve kontrol gruplar: arasinda fiziksel ve fizyolojik parametrelerin
On-test ve son-test degerleri arasinda istatistiksel olarak anlamli bir farklilik saptanmamustir.

4. TARTISMA VE SONUC

Bu calismada 14-16 yas kiz voleybolcularda alt ekstremiteye uygulanan 8 haftalik elastik bantlarla
yapilan direng egzersizlerinin dikey sigrama ve siirat performansina etkisini incelemek amaglanmistir.
Giirbiiztin (2013) "Alti haftalik maksimum kuvvet antrenmanlarinin etkileri" baglikli ¢alismasi
incelendiginde, gruplar arasinda son-test dl¢limlerinde viicut agirliklarinda istatistiksel olarak anlaml
bir fark bulunamamusgtir. "Agirhik antrenmaninin bazi fiziksel ve hematolojik parametreler iizerine
etkisi" baslikli calismaya bakildiginda ise, konu gruplarinin viicut agirligi son-test sonuglarinda diger
gruplara gore istatistiksel olarak anlamli bir fark tespit edilmistir (Cinar, 2012). Calismamizda,
antrenman grubu viicut agirhigi parametreleri on-test ve son-test degerleri arasinda (p=0.031) ve
kontrol grubu viicut agirhigi parametreleri on-test ve son-test degerleri arasinda anlamli bir fark
bulunmaktadir(p=0.003). Ancak, antrenman grubu On-test kontrol grubu On-test viicut agirhig
parametreleri karsilastirildiginda (p=0,928) ve antrenman grubu son-test kontrol grubu son-test viicut
agirligl parametreleri karsilastirildiginda ve anlamli bir fark saptanamamistir (p=0,984). Kili¢'in (2012)
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boksorler {izerinde sekiz haftalik kamp antrenmanlarinin etkilerini inceledigi calismasinda, grup
lehine son-test dikey sicrama kuvvetinde istatistiksel olarak anlamli bir fark tespit edilmistir.
Giirbiizin (2013) "Altt haftalik maksimum kuvvet antrenmaninin etkisi" baglikli ¢alismasinda,
gruplar arasindaki son-test dikey sicrama kuvveti sonuglari incelendiginde, deneysel grupta kontrol
grubuna gore istatistiksel olarak anlamli bir fark oldugu belirlenmistir. Cinar'in (2012) "Agirhik
Antrenmaninin Etkisi" baglikli calismasinda, gruplar arasindaki post-test dl¢timlerinde dikey si¢rama
kuvveti incelendiginde, kuvvet antrenmani yapan gruplar ile antrenman yapmayan gruplar arasinda
istatistiksel olarak anlaml bir fark oldugu belirlendi. Savas ve arkadaslarinin (2004) erkek iiniversite
boks, taeckwondo ve karate sporcularinin fiziksel ve fizyolojik 6zelliklerine etkisini inceledigi sekiz
haftalik antrenman programinin boksorlerin dikey sigrama parametreleri {izerindeki 6n-test ve son-
test sonuglar1 arasinda anlamh bir fark gozlemlenmistir. Kayanin (2019) karma doviis sanatlar1 ve
boksorler iizerinde uygulanan 8 haftalik hizli kuvvet antrenmaninin performans iizerindeki etkisini
inceledigi calismasma bakildiginda, kontrol gruplarmin dikey sicrama parametrelerinin, yani bu
calismadaki kontrol grubunun dikey sigrama parametrelerinin, on-test ve son-test sonuclarina gore
istatistiksel olarak anlamli bir fark olmadig1 goriilmiistiir (p>0.05). Cinar ve arkadaslarinin (2008)
"Tiirkiye ve Ukrayna milli boks takimlarmin bazi fiziksel uygunluk degerlerinin karsilagtirilmasi”
baslikli c¢alismasimna bakildiginda, dikey sigrama degerlerinde istatistiksel olarak anlamli bir fark
bulunmamuistir (p>0.05). Bu ¢alismada, elastik bant antrenmaniyla saglanan eksantrik ve kontraksiyon
ylikleri, 8 haftalik antrenmanin ardindan EG grubunda sigrama yiiksekligi performansini belirgin
sekilde artirmistir. Dikey sigrama parametresinde oOn-test son-test grup i¢i karsilastirmasinda
istatistiksel olarak anlamli bir fark tespit edilmistir (p=0.000). Kontrol grubu dikey sigrama
parametresinde On-test son-test grup ici karsilastirmasinda istatistiksel olarak anlamli bir fark tespit
bulunamamustir (p=0.655). Ancak, antrenman ve kontrol gruplar: gruplar aras: fiziksel ve fizyolojik
parametrelerin On-test / 6n test (p=0,235) ve son-test / son-test degerleri arasinda istatistiksel olarak
anlamli bir fark bulunmamistir (p=0,865).

Voleybol antrenmaniyla birlestirilmis elastik bant diren¢ antrenmaninin, Lara ve ark. (2006)" na gore
de dikey sigramalarin ortalama yiiksekligi tizerinde etkileri olmustur. Imachi ve ark. (1997) min 10
haftalik bir siire boyunca elastik bantla yapilan diren¢ antrenmanlarmin dikey sigrama becerisi
tizerindeki etkilerini arastirdig1 calismada elastik bant uygulamasinin sigrama ytiiksekligini yaklasik 8-
10 cm artirdigl bulunmustur. Antrenman modellerindeki farkliliklar nedeniyle, calismanin bulgular:
ile onceki arastirmalarin dogrudan karsilastirilmasi miimkiin degildir. Ancak yine de dikey sigrama
performansindaki artisla ilgili sonuglarimiz, farkli antrenamn modelleriyle yapilan 6nceki ¢alismalar:
dogrulamaktadir (Markovic ve ark., 2004; Pereira ve ark., 2015; Hakkinen, 1993; Dogru ve ark., 2024).

Bu calismanin bir diger bulgusu olarak, siirat iizerine yapilan ¢alismalar incelendiginde, Erim (2006)
16-18 yas aras1 masa tenisi oyuncularina teknik ve kuvvette stirekliligi odaklayan bir antrenman
uygulamis ve bazi fiziksel ve fizyolojik Ozellikler iizerindeki etkilerini incelemek igin toplam 10
kontrol ve 10 deney grubu dahil edilmigtir. Deney grubu, haftada 3 giin olmak iizere 8 hafta boyunca
gerceklestirilen tim antrenmana katilmigsken, kontrol grubu sadece teknik antrenman kismina
katilmistir. Denek grubunun grup igi degerleri arasinda antrenmandan once ve sonra istatistiksel
olarak anlaml bir fark gozlemlenmistir. Yildiz (2007) tarafindan yapilan baska bir ¢alismada, ¢alisma
oncesinde deney ve kontrol gruplari olusturulmus ve calisma 6 hafta siirmiistiir. Calismanin
Oncesinde ve sonrasinda deney grubu ile kontrol grubunun siirat degerleri karsilastirildiginda,
istatistiksel olarak anlamli farklar oldugu goézlemlenmistir. Kir (2017) tarafindan 11-15 yas arasindaki
badminton oyunculariyla yapilan bir calismada, siirat testi sonuglari incelendiginde, sadece deney
grubu lehine anlamli bir fark bulunmus ve kontrol grubunda anlamli bir fark tespit edilmemistir.
Briyikli (2018), 11-13 yas arasindaki kiz yiiziiciilerde 10 haftalik bir antrenman programiyla, siirat
degerlerinde &nemli istatistiksel farkliliklar ortaya koymustur. Soylu (2023), 14-16 yas arasindaki
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ylziicilerin 8 haftalik antrenman doneminde, hiz degerlerinde istatistiksel olarak anlaml
degisiklikler gozlemlenmistir. Bu calisma sonucunda ise grup ici parametreler kiyaslandiginda
antrenman grubunda istatiksel olarak anlamli farklilik bulunmazken (p=0.308) kontrol grubunda grup
icinde istatiksel olarak anlamli farklilik bulunmustur (p=0.002). Gruplar arasinda ise ontest /Ontest
(p=0,915) ve son-test/ son-test (0,410) istatiksel olarak anlamli farklilik goriilmemistir.

Alt ekstremite giiclindeki artis, iyilestirilmis kosu hiziyla iliskilendirilmistir (Seitz ve ark., 2014).
Ancak sporcunun ¢alisma kapasitesi bir¢ok faktore baglidir ve her bir faktoriin ve bunlarin toplaminin
adaptasyonu 0zel egzersizler gerektirir (Kraemer ve Ratamess, 2004; Sale, 1988). Bu nedenle, yiiksek
yiik diren¢ antrenmanindan sonra siliratin artmamasi sasirtict degildi. Cok yiiksek direngli
antrenmanla elde edilen maksimum kas kuvveti, yiiksek hizdaki hareketlerin performansim
engelleyebilir. Bu da antrenman grubunda 20 m sprint siiresinin iyilesmemesinin bir nedeni olabilir.
Calismamizin bazi simirliliklart vardir. Hamstring kasinin sprint gibi karmasik bir goreve katkisini
tahmin etmek zordur. Ancak farklhi testler icin sonuclarin tutarli olmasi uygulanan yontemlerin
uygunlugunu desteklemektedir. Diger bir kisithlik ise farkli diren¢ antrenmanlarina sahip gruplarin
olmamasi ve bu nedenle hareket siklig1 testinin yapilmamis olmasidir. Cogu antrenman ¢alismasi igin
olagan boyutta olmasina ragmen orneklem boyutu kiigiiktiir (Campos ve digerleri, 2012; de Lira ve
digerleri, 2013). Sonuglardaki bu farkliliklarin nedeni antrenmanin siiresi, siddeti, sikligs,
katilimcilarin antrenman yasi vb. gibi durumlar olabilir.

5. SINIRLIKLAR VE ONERILER

Patlayic1 bacak kas giicii, dikey sigrama performansini artirmanin énemli bir pargasidir ve bu nedenle
voleybol oyuncularinin genel kondisyon programina bacak kas giiclinii gelistiren egzersizleri dahil
etmek faydalidir. Voleybolda daha yiiksek bir sigrama yiiksekliginin elde edilmesi, hiicum ve blok
i¢in avantajlar saglar, bu da atlama ytiiksekliginin voleyboldaki performansla dogrudan iliskili oldugu
anlamina gelir. Es merkezli yiiklemeden daha yiiksek kuvvet degerleri ile iliskili oldugu bildirilen
elastik bantlarin kullanimiyla artan eksantrik yiikleme meydana gelir.

Bu calismanin amaci, 14-16 yas aras1 kiz voleybolcularda 8 haftalik elastik bant antrenmaninin dikey
sigrama ve siirat performansina etkisini incelemektir. Bu baglamda elde edilen sonugcalr su sekildedir:

e Antrenman grubunun On test ve son test degerleri karsilastirildiginda viicut agirlig: (p=0.031)
ve dikey si¢crama parametresinde istatistiksel olarak anlamli farklilik bulunurken (p=0.000) 20
m siirat parametresinde istatiksel olarak anlamli farklilik bulunmamastir (p=0.308).

¢ Kontrol grubunun 6n test ve son test degerleri karsilastirildiginda viicut agirligr (p=0.003) ve
20 m siirat parametresinde istatiksel olarak anlamli farklilik bulunurken (p=0.002) dikey
sigrama parametresinde istatistiksel olarak anlamli farklilik bulunmamistir (p=0.655).

e Antrenman ve kontrol gruplar1 arasinda fiziksel ve fizyolojik parametrelerin 6n-test/Ontest
(Viicut Agirhigr: p= 0,928, 20m Siirat: p=0,915 ve Dikey Sigrama: p=0,235) ve son-test/son test
degerleri arasinda istatistiksel olarak anlamli bir farklihk saptanmamistir (Viicut Agirlig::
p=0,984, 20m Siirat: p=0,410 ve Dikey Sigrama: p=0,865).

Elastik bant antrenmaninin dikey sigrama performansmi gelistirmede etkili oldugu, onceki
calismalarla da tutarlidir. Elastik bantlar, eksantrik ve konsantrik kas kasilmalarini saglayarak, dikey
sigrama igin gerekli olan patlayici kuvveti gelistirmeye yardimci olur. Antrenman grubunun 20 metre
sprint siiresinde istatistiksel olarak anlamli bir gelisme gozlemlenmemesinin birkag¢ olasi nedeni
olabilir. Tk olarak, kullamilan elastik bantlarin direnci cok yiiksek olabilir ve bu da yiiksek hizdaki
hareketlerin performansini engelleyebilir. Ikinci olarak, antrenman programi sprint performansini
gelistirmeye Ozel olarak tasarlanmamus olabilir.
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Bu calismanin sonuglar1 yorumlanirken dikkate alinmasi gereken bazi sinirhiliklar vardir. Bu
¢alismanin ana metodolojik sinirlamasi, kiiciik 6rneklem boyutuydu, ancak degiskenlerin ¢ogu igin
orta ila biiyiik etki boyutlar elde edildi. Bulgularimiz belirli bir voleybolcu kategorisi olan geng
kizlarla smnirhiydi. Kontrol grubu 8 hafta boyunca ekstra diren¢ antrenmanina maruz kalmadi ancak
mevcut antrenmanlarina devam ettiler. Dolayisiyla gruplar arasi farklilik ¢tkmamasinin bir nedeni de
bu olabilir. Bu nedenle, bu ¢alismanin sonuglar1 kesfedici olarak degerlendirilmeli ve gelecekteki
arastirmalar i¢in yontemler dnermeye hizmet etmelidir. Gelecekteki c¢alismalar, bu gozlemleri daha
biiyiik 6rneklem boyutlarina sahip diger rakip seviyelerindeki farkli yas ve cinsiyet gruplarina
genisletmelidir.
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