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A notational analysis of elite
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Abstract

The purpose of this study was to
determine profiles of performance in elite male
tennis players during competition

The aim of this study was to determine
profiles of performance in elite male tennis
players during competition. The study made that
adults championship of Turkey tournament
category (February 2008 ENKA adults cup
winter n=59, January 2010 TED adults winter
cup n=25, November 2010 TAC
Championships in Turkey n=19) the purpose of
have been used that analysis capable 2 pieces of
7 hours shooting tournaments cameras. Smekal
et al. were analyzed that match the player’s
stroke in the form developed by analyzing the
number of time points, game-rest intervals
values. Descriptive statistical analysis of data
(arithmetic mean, Standard deviation, frequency
distribution) was performed using SPSS 16.0 for
Windows program.

As a result; values were that effective
playing time 21.02£3.38%, average number of
strokes 3,62+2,29, average duration of the rally
5,71£4,87 sec, average of rest period
24,81£18,19 sec, match during the work-rest
ratio 1:4,34. 'These values are similar to the
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Bu calismanin  amact  elit  erkek
teniscilerin miisabaka sirasmndaki performans
profillerini belirlemek amactyla yapilmistur.

Calismada buytkler kategorisi tenis
turnuvalarinin (Subat 2008 ENKA buytkler kis
kupast n=59, Ocak 2010 TED biuytkler kis
kupast n=25, Kasim 2010 TAC buyukler
Turkiye sampiyonast n=19 ) ma¢ analizleri
yaptimistir. Turnuvalarin analizlerini  yapmak
amacityla 7 saat ¢ekim yapabilen 2 adet kamera
kullanilmistir.  Smekal ve ark. gelistirdigi mag
analiz formunda oyuncularin vurus sayist, puan
stiresi, oyun-dinlenme araliklart analiz edilmistir.
Verilerin tanimlayict istatistik analizleri (aritmetik
ortalama, standart sapma, frekans dagilimi) SPSS

16,0 for Windows programi kullanilarak
yapilmistir.
Sonu¢ olarak; Etkin oyun = stresi

%21.021+3.38, ortalama vurus sayist 3.62+2.29,
ortalama ralli stresi 5.71%14.87 sn, ortalama
dinlenme siiresi 24.81+£18.19 sn, mag stresince
calisma-dinlenme oranlart 1:4,34 c¢ikmistir. Bu

degerler genelde literaturle benzetlik
gostermektedir.

Bu sonuglar, performans sporcusu yetistiren
antrenorler i¢in kapsamli antrenman programi
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literature in general. hazirlamada yol gosterici olacaktir.
These results, performance athlete

training for coaches will provide guidance for

the preparation of a comprehensive training

program.

Keywords: Tennis; notasyonel; analysis; profiles Anahtar kelimeler: Tenis; notasyonel; analiz;
of performance performans profili

(Extended English abstract is at the end of this
document)

Girig

Tenis, gintimtzde dunya c¢apmnda milyonlarca oyuncuyu ve sporseveri cezbeden dinya
klasmaninda bir rekabet sporudur. Y1l boyu birbirini takip eden turnuva programlari yapilmaktadir.
Tenis karsilasmalari, uluslararast tenis federasyonun (ITF) belitledigi kurallara gbre oynanir.
Profesyonel Tenisciler Bitligi(ATP) ve Bayanlar Tenis Birligi(WTA) oyunculari, yaklasik 40 tlkede
para 6duline ve siralama puanlarina gore farkl kategorilerde yarismak tzere bayanlarda 60(WTA),
erkeklerde 80(ATP) tzerinde turnuvaya katilmaktadir. Dolayisiyla, her seviyedeki oyuncu yilin
herhangi bir haftasinda yer alabilecegi ¢cok sayida farkli firsata sahiptir. Ayrica, tenis her kesimden
insanin zevkle yaptigi rekreasyon amagh yaygin bir spordur. (Fernandez-Fernandez, 2006) Tenis
karakteristik olarak hizli baslangiclar ve duruslar, tekrarlanan genel hareketler ve degisik kas
gruplarint ¢alistiran farkli vuruslarla nitelenir; bu davranislarin tamami maksimal ya da maksimale
yakin gli¢c harcanan kisa siireli zaman dilimleriyle diisitk ve orta yogunluktaki fiziksel aktiviteleri

iceren daha uzun zaman dilimlerinde farkli ritimlerde ortaya ¢ikar. (Perry, 2004)

Tenis sporu aerobik ve anaerobik yiliklenmelerin birlikte oldugu ve ayni zamanda kuvvet,
surat, dayaniklilik, esneklik ve koordinasyon gibi biyomotorik 6zelliklerinde iyi bir seviyede olmasini
gerektiren bir performans sporudur (Gelen ve ark, 2009). Tenis ma¢ oyunu araliklt egzersizlerle
karakterizedir. Kisa stireli (4—10 sn), yuksek siddetli ve kisa toparlanma (10—20 sn) periyotlardan
olusan birka¢ uzun siireli (60—90 sn) dinlenmenin oldugu bir spordur. (Chrissmass, 1998) Biitiin bu
toparlanma sureleri, maksimum dinlenme siirelerini belirleyen ITF kurallarina uygundur. 2004’ten
bu yana, dinlenme suireleri puanlar arasinda 20 saniye, oyunlar arasinda 90 saniye ve setler arasinda
ise 120 saniyedir. (Fernandez-Fernandez, 2006) Ancak aktif oyun siiresi ve dinlenme periyotlarmnda
buytk degiskenlik gosterir. Bu farklilik enerji tiketiminde farkliliklara yol agar. Bu giine kadar ki
calismalarda tekler tenisinde hem aerobik hem de anaerobik enerji sistemlerinin farkli oranlarda

enerji tiketiminde rol aldiklari gérilmustir. (Chrissmass, 1998)
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Genellikle bir tenis maginda ortalama oyun suresi 5-10 saniye ve dinlenme stiresi de 10-20
saniyedir (oyun ve dinlenme strelerinin birbirine orant 1,1’den 1,4’e kadar degisir). (Kovacs, 2004b)
Bir mag esnasindaki ralliler genellikle 8 saniyeden az surer (5 -7sn). Oyuncular, oyun tarzlarina, top
tirtine, zemine, cinsiyete ve taktiksel stratejilere bagl olarak her rallide ortalama 2,5-3 vurus

yaparlar. (Smekal, 2001)

Ayrica tenis ¢ok sayida farkli zeminde, farkli tirde toplarla oynanan temel bir spordur ve
maglar ideal olarak ti¢ ya da bes set halinde oynanir. Puanlamada, mag¢ stresinde, oyun zemininde ve
top turinde yapilacak degisikliklerin tenis macinin fiziksel ve fizyolojik gereksinimlerini etkiledigi
bilinmektedir. (Smekal, 2001) Dolayisiyla, bu degiskenler teniste bagarili olacak sporcu tipini de
belirler. Genel olarak, kuvvetli servisleri olan sporcular siiratle fileye ilerleyebilecekleri ve kendilerini
hizlandiran zeminleri tercih ederken (sert zemin ya da ¢im) dip ¢izgi oyunculart yavaglatan
zeminlerde (toprak) daha etkili olurlar. (Fernandez-Fernandez, 2006) Kort zemininin, elit dizey
tenis oyuncularinda mag aktivitesini etkiledigi kaydedilmistir. Fransa Aciktaki toprak zeminler gibi
yavaslatan zeminlerde hem bayanlar hem de erkekler baska bir zeminde gére daha uzun streli
ralliler yaparken; Wimbledon’da kullanilan ¢im kortlar gibi kaygan zeminlerde gergeklesen ralliler
diger Grand Slam turnuvalarindakilerden 6nemli 6lciide daha kisadir. Sonuglar ayrica tek bayanlar
maglarindaki ralli siirelerinin (bir ralli 7,1 saniye) tek erkekler maglarindaki ralli siirelerinden (bir ralli

5,2 saniye) 6nemli 6l¢iide daha uzun oldugunu gostermistir. (O’Donoghue, 2001)

Bu calismanin amaci, tek erkekler kategorisindeki elit Turk teniscilerin musabaka
ortamindaki taktiksel (puan ve zamansal faktorler) oyun yapilarint belitlemektir. Bu aragtirma ile
oyuncularin en uygun antrenman programlarini hazirlamak ve onlara taktikler vermek amaciyla

antrenoOrler ve fitness uzmanlari tarafindan kullanilabilir.
Yontem

Bu aragtirmada tek erkekler kategorisindeki tenis maglarinin puan profilleri ve zamansal
faktorlerin nicel analizi yapimistir. Calismada biytkler kategorisi tenis turnuvalarinin (n=103 macg)
mag analizleri yapilmustir(Subat 2008 ENKA biytikler kis kupast n=59, Ocak 2010 TED buytkler
kis kupast n=25, Kasim 2010 TAC buytukler Turkiye sampiyonast n=19). Turnuvalarin analizlerini
yapmak amactyla JVC marka 20X optical/ 800X dijital zom, 30 gb hard disk camcorder 14 saat
¢ekim yapabilen 2 adet kamera kullanilmistir. Smekal ve ark. (Smekal, 2001) gelistirdigi mag analiz

formunda oyuncularin vurus sayisi, puan siresi, oyun-dinlenme araliklari analiz edilmistir. Verilerin
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tanimlayict istatistik analizleri (aritmetik ortalama, standart sapma, frekans dagilimi) SPSS 16,0 for

Windows programi kullanilarak yapilmistir.
Bulgular

Tablo 1: Mag analiz degiskenleri (n=103)

Olgiimler max Min ort ss
EOS % 26,64 18,06 21,02 3,38
VS (her puan icin) 23 1 3,62 2,29
RS (sn) 33 1 5,71 4,87
DS (sn) 128 7 24 .81 18,19
OS (toplam=1661) 21 14 17,79 24
SA (toplam=11387)
Mag basina SA 122 95 106,5 14,65
1. SAm=6833) 74 42 61,2 7,8
2. SAm=4554) 58 30 443 9,6

EOS: etkin oyun stresi, VS: vurus sayisi, RS: ralli stiresi, DS: dinlenme siiresi, OS: oyun sayist, SA: servis atist.

Tablo 1’deki ortalama degerler incelendiginde, etkin oyun siiresi %23.021+3.38, vurus sayist
(puan bagina) 3.62£2.29, ralli siiresi 5.71£4.87 sn, dinlenme siiresi 24.81218.19 sn, oyun sayist (mag
basina) 17.7912.4, servis atist (mag basina toplam atis) 106.51£14.65, 1. servis atist 61.21+7.8, 2. servis
atis1 44.319.6 degerleri tespit edilmistir.

Grafik 1: Mag icerisindeki ralli strelerinin ytizdelik dagilimlari
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Grafik 1 incelendiginde, mag igerisindeki rallilerin biytk bir kismi (yaklastk %70) 1-12

saniye arasinda oynanmigtir.

Grafik 2: Mag icerisindeki vuruslarin ytzdelik dagilimlar
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Grafik 2 incelendiginde, puan igerisindeki yapilan vuruslarin biytik bir kismi (yaklasik %077)

1 ila 9 vurus arasinda ger¢eklesmistir.

Tablo 2: Mag icerisindeki calisma-dinlenme orant

Calisma Dinlenme

Caligma-dinlenme orani 1 4,34

Tablo 2 incelendiginde, erkek teniscilerin mag stresince ¢alisma-dinlenme oranlari 1:4,34 ¢ikmustir.

Tablo 3: Erkek teniscilerin mag skorlart

Cinsiyet Toplam set Mag bagina Set bagina Toplam oyun Mag basina Miisabakada Ortalama mag
saylsl Ortalama set ortalama oyun saylsl ortalama oyun  izlenen mag sayis stiresi (Dk.)
sayist sayist sayist (n)
Degerler 214 2,0410,03 8,611,75 1841 17,79+24 103 56,32+18,38

Tablo 3 Toplam 103 miisabakanin (214 set, 1841 oyun) ortalama degerleri incelendiginde,
her set i¢in ortalama oyun sayist 8,611,75 oyun, mag basmna ortalama oyun sayist 17,7924 oyun,

ortalama mag siiresi 56,321+18,38 dakika olarak tespit edilmistir.
Tartigma ve Sonug

Farkli zeminlerde gercek oyun stiresi degiskenlik gostermektedir. Yapilan calismalara gore
tahmini gercek oyun stiresi toplam oyun stresinin % 20- 20’st arast ¢ikmaktadir (Torres-Loque,
2011). Tenis diger bircok spora siire bakimindan benzememekte, miisabakalarda siire limiti yoktur.
Bu da miusabakalarin 1 saatten az veya 5 saatten fazla (Avustralya acik 2009 erkek final musabakast
4saat 23dk. oynanmustir) olmasi anlamma gelir (Kovacs, 2000). Tenis musabakalart ortalama 1,5 saat
surmektedir. Toplam oyun siiresinin yalnizca %20-30 etkin (gercek) oyun siiresidir (Reid, 2008).
Roetert yaptigr calismada, erkek teniscilerin musabaka sirasindaki ortalama puan strelerini; ¢im kort
2,7 sn, sentetik kort 6,5 sn, toprak kort 8,3 saniye olarak tespit etmistir (Roetert, 2010). Reid yaptig1
calismada, ortalama ralli stiresinin cinsiyete (bayanlarda: 7,1£2,0 sn; erkeklerde: 5,2+1,8 sn.) ve kort
ylzeyine gore (sert kort: ~6%2 sn; toprak kort: 7,7%1,7 sn; ¢im kort 4,3%1,6 sn) degisiklik
gosterdigini belirlemistir (Reid, 2008). Smekal ve ark. yaptig1 calismada, tenis miisabakalar1 sonucu
efektif oyun siiresini %16,3£6,6 ve ortalama ralli siiresini 6,4£4,1 sn olarak tespit etmislerdir.
Yapilan caligmalarda, toprak kort musabakalarinda ralli stresi 7,17+2,8 sn. iken, sert kort
miusabakalarinda ralli suresi 5,0821,0 saniyedir (Smekal, 2003). Martin ve ark. Gst diizey tenis
oyuncularmimn farklt kort yuzeylerinin misabaka siiresince bazt fizyolojik etkilerinin incelendigi
calismanin mag analizi sonucunda, efektif oyun siiresi; %26,2%1,9 toprak kort, %019,522,0 sert kort.
Mag stiresi; 56,915 dk. toprak kort, 56,0£10,1 dk. sert kort. Efektif dinlenme stiresi; %73,8%£1,9

toprak kort, %80,522,0 sert kort. Ortalama ralli streleri; 8,5%£0,2 sn. toprak kort, 59%0,5 sn. sert
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kort degerleri belirlenmistir. (Martin, 2011). Fernandez-Fernandez ve ark. yaptigi calismada, veteran
erkek (n=10) teniscilerin bir saatlik antrenman miisabakast sonucunda; ralli stresi; 6,314,1 sn,
ralliler arast dinlenme; 14,5%5,2 sn, ¢alisma-dinlenme orani; 1:2.3, etkin oyun zamant; %21,7+5, her

ralli icin vurus miktars; 2,1F1,3 vurus yaptiklarini tespit etmislerdir (Fernandez-Fernandez, 2009).

Tenis karakterize olarak anaerobik aktivedir. Musabaka icerisinde fizyolojik toparlanma
puan aralarinda gerceklesmektedir. Olusan yorgunlugu azaltabilmek icin yiiksek kardiovaskiiler
kapasiteye ihtiya¢ vardir. Ortalama oyun streleri geri ¢izgi oyunculart icin 15 saniyeden fazla iken,
hticum oyunculari i¢in 5 saniyeden azdir (Banzer, 2008). Kovacs yaptigt calismada, 1988 ve 2003
yillart arast Amerika acik tenis turnuvast tek erkekler mag analizlerinde ortalama oyun strelerinin 15
yil igerisinde %50’den fazla azaldigini tespit etmistir. Ortalama oyun siiresi 1988‘de 12,2 saniye iken
2003’te 5,99 saniye tespit edilmistir. Dinlenme strelerininse oyun siireleri gibi %50°den (ortalama
15,2sn.) fazla azaldigi tespit edilmistir. Mag stiresince toplam puan strelerinin %934 15 saniyeden
kisa oldugu belirlenmistir (Kovacs, 2004). Torres-Luque ve ark. yaptigi ¢calismada etkin oyun zamani
toplam mtusabaka stresinin %20-26’st arasinda degistigini, bu sonuglarla calisma-dinlenme orant 1:2,

1:4 arasinda oldugunu tespit etmislerdir (Torres-Loque, 2011).

Calismamizda, 103 miisabakanin (214 set, 1841 oyun) ortalama degerleri incelendiginde, her
set icin ortalama oyun sayist 8,6+1,75 oyun, ma¢ basmna ortalama oyun sayist 17,7924 oyun,
ortalama mag¢ stresi 56,32118,38 dakika olarak tespit edilmistir. Etkin oyun stresi %21.0213.38,
vurus sayist (puan bagma) 3.6212.29, ralli stiresi 5.7114.87 sn, dinlenme stresi 24.81£18.19 sn,
oyun sayist (ma¢ basina) 17.79+2.4, mag siresince calisma-dinlenme oranlart 1:4,34 ¢ikmistir.
Teniscilerin servis atist degerleri (ma¢ basina toplam atis) 106,5114.65, 1.servis atist 61,2178,
2.servis atist 44.319.6 degerleri tespit edilmistir. Bu degerler genelde literatirle benzerlik

gostermektedir.

Bu sonuglar, performans sporcusu yetistiren antrenorler i¢in kapsamlt antrenman programi

hazirlamada yol gosterici olacaktir.
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Extended English abstract

Purpose: Today, tennis is a world class competitive sport attracting millions of players and
fans worldwide. A constant programme of tournaments and events takes place throughout the year.
Competitive tennis is played under the rules of the International Tennis Federation (ITF), and its
competitions range from top professional events—for example, the Grand Slams and the Olympic
Tennis Event—to the entry level ITF men’s and women’s circuits, including tournaments and team
events for junior, seniors, and wheelchair players. The Association of Tennis Professionals (ATP)
and the Women’s Tennis Association (WTA) tours which comprise more than 60 (WTA) to 80
(ATP) tournaments, in about 40 countries, are organized in different categories, which reflect prize
money and ranking points. Thus there are many different opportunities for all levels of players to
compete in any given week of the year. In addition, tennis is a common recreational sport, which is

enjoyed by people of all standards (Fernandez, 2000).

Tennis is characterized by quick starts and stops, repetitive overhead motions, and the
involvement of several muscle groups during the different strokes, which fluctuate randomly from
brief periods of maximal or near maximal work to longer periods of moderate and low intensity
activity (Perry, 2004). Tennis match play is characterized by intermittent exercise, alternating short
(4-10 second) bouts of high intensity and short (10-20 second) recovery bouts, interrupted by
several periods of longer duration (60-90 seconds). All of these recovery periods are controlled by
ITF rules, which establish the maximum rest times. Since 2004, these rest times are 20 seconds
between points, 90 seconds between changeovers, and 120 seconds between sets (Fernandez,

2006).

Work—rest intervals during high level tennis play have been analyzed, and as expected they
show variability. Most high level matches consist of a work to rest ratio of between 1:2 and 1:5,
with points having an average length of between three seconds on some of the faster surfaces
(grass, carpet, and indoor) to close to 15 seconds. The mean (SD) duration of points summarized in
previous studies was 8.00 (2.58) s. In a recent study during a high level collegiate tennis tournament,
the average point length was recorded as 6.36 (4.69) s. When the player in control of the rally was
an attacking player (hits the tennis ball hard and attempts to come to the net consistently), the
average duration of the points was found to be 4.8 (0.4) s. Rally duration varied between 6 and 11
seconds (mean 8.2 (1.2) s) when the player in control of the rally was a whole court player (who

plays from the baseline, but is very comfortable coming to the net) (Kovacs, 2004).
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The number of rallies during a match typically last less than eight seconds (five to seven).
Players average 2.5-3 strokes per rally, depending on their game style, ball type, surface, sex, and
tactical strategy. In addition, tennis is the only major sport to be played on a wide variety of
surfaces, with different ball types, and matches are played as the best of three or five sets.
Modifications to the scoring system, match duration, playing surface, and ball type are known to

affect the physical and physiological demands of tennis match play (Smekal, 2001).

Accordingly, these variables might dictate the type of athlete who will be successful in
tennis. Generally, players with a powerful serve prefer fast surfaces (hard or grass) giving them the
ability to move forward to the net, whereas strong baseliners tend to be more effective on slow
surfaces (clay) (Fernandez, 2006). Court surface has been reported to influence match activity in
elite level tennis players (O’Donoghue, 2001). On slow surfaces, such as the clay courts used in the
French Open, both men and women players have significantly longer rallies than on any other
surface, whereas on fast surfaces, such as the grass courts used at Wimbledon, rallies are

significantly shorter than on other Grand Slam surfaces (Fernandez, 2006).

The aim of this study was to determine in elite male tennis players during competition a
quantitative analysis of tennis based on timing factors and point profiles. This information should
be used as a guide to help structure both on court and off court training programmers for tennis

players.

Method: In this study 64 men with a mean age 22.14 + 3.47 years, were evaluated in a total

of 103 as a result of the match.

The study made that adults (elite male singles) championship of Turkey tournament
category were analyzed (An indoor tennis court was used throughout all trials, the International
Tennis Federation (ITF, 2001) classified this court surface as a ‘category 2’ surface, new tennis balls
‘Wilson Us open) (February 2008 ENKA adults winter cup n=59, January 2010 TED adults winter
cup n=25, November 2010 TAC Championships in Turkey n=19).

A match protocol developed by Smekal et al. (Smekal, 2001) was used to monitor and
record the duration of each game and each rally, the duration of the rest intervals between games
and changeover breaks, and the number of shots per rally. From these data, the following variables
were calculated for the 214 sets and 1841 games analyzed: each game 1) the duration of rallies
(from the beginning of the game when the first player serves until the last point ends), 2) the rest

times (from the end of the point until the player begins the next serve), 3) the work: rest ratio (the
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ratio of duration of rallies to rest times), 4) effective playing time (expressed as a percentage of the

total time of play in a game), 5) strokes per rally.

This study was a quantitative analysis of tennis based on timing factors and point profiles.
Objective details of points were entered into computerized data collection system facilitating
automatic analysis. The system was used to analyze individual matches and produce a spreadsheet
for statistical analysis. The user entered data into the computerized system while observing a video-
recording of a tennis match. The tournament male single matches from cameras (the game analysis
of tennis singles was determined by filming each match. Video recordings were collected using two
cameras JVC, 20X optical/ 800X digital zoom, 30 gb hard disk camcorder’) were recorded and

analyzed.

The data means were used to determine differences in the rally time (including and
excluding service aces), recovery time between points, games, sets and changeovers, game time and
match time (min), respectively. The data are presented as the mean * standard error of the mean.
Data were analyzed using SPSS statistical software (version 16.0; SPSS Inc., Chicago, USA). Three
observers viewed and analyzed the video recordings separately with more than 95% inter-observer
reliability.

Results: The study period were examined during the 103 tennis match (214 sets, 1841
games). The tournament analysis to per set for number of games 8.6£1.75, per match for number
of games 17.7912.4, average match time 56.321+18.38 min were determined. Competitions for
effective playing time 21.02+3.38%, number of strokes (for per point) 3.62%2.29, rally playing time
(for per point) 5.71£4.87 sec, average of rest period (between points) 24.81£18.19 sec. The data
mean distribution of work and recovery periods at given time intervals during the games. Most of
the rallies lasted between 1 and 12 sec (about 70%). Most of the strokes lasted between 1 and 9
shot (about 77%). Approximately 81.27% of the rest intervals between rallies were between 7 and
23 sec in duration. This establishes a work: rest ratio 1:4.34- that is elite tennis player rested 4.34 sec

for every second of work performed during the rally.

The players have serve strokes that per match’s total shots 106.5£14.65, first serve 61.2+7.8

shot, second serve 44.319.6 shot were determine.

Conclusion: These values were similar to the literature. These results, performance athlete
training for coaches will provide guidance for the preparation of a comprehensive (the duration of

rallies, the rest times, the work: rest ratio, playing time, strokes per rally) training program.



