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Abstract: Pole vaulting is one of the disciplines of athletics. The material used
in the construction of the pole varies with different time intervals. In sports,
competition and training equipment is a performance determinant. This study
aims to examine the reflections of the pole used in pole vaulting on the Olympic
Games degrees. The research data consisted of the gold, silver and bronze
medal peak heights and the average values of these heights in the pole vault
branch of the Olympic Games (n=29) held between 1896-2020. The data was
obtained from the World Athletics official website. As a result, it is seen in the
graph that the technological development of the pole vault material used in pole
vaulting is reflected in the performances of the athletes. The evolution of record
heights set in pole vaulting is thought to have been heavily influenced by the
development of the pole and other materials used.
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Ozet: Sirikla atlama atletizmin disiplinlerinden biridir. Sirigin yapiminda
farkli zaman araliklart ile kullanilan malzeme degismektedir. Sporda yarisma
ve antrenman malzemeleri performans belirleyici bir unsurdur. Calismada

swrikla — atlamada  kullanilan  siigin - Olimpiyat  Oyunlart  derecelerine

yansimalarimin incelenmesi amaglanmaktadir. Arastirma verileri, 1896-2020
yillart arasinda gergeklestirilen Olimpiyat Oyunlart (n= 29) swrikla atlama

bransindaki altin, giimiis ve bronz madalya zirve yiikseklik dereceleri ve bu
derecelerin ortalama degerlerinden olusmaktadir. Veriler Diinya Atletizm
Federasyonu (WA) resmi internet sitesinden elde edilmistir. Sonug¢ olarak
swrikla  atlamada  kullanilan stk teknolojik  geligimi ile
sporcularin - performanslarina yansidigi  grafikte gériilmektedir. Sirikla
atlamada lkirilan rekor yiiksekliklerin evrimi, kullanilan sirik ve diger

malzemesinin

malzemelerin gelistirilmesinden biiyiik olgiide etkilendigi diisiiniilmektedir.
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INTRODUCTION

When the records expressed in the motto Citius-Altius-
Fortius in the Modern Olympic Games and the factors that
enabled these records to be broken are analysed with the
development technology produced by the 20th century, it is
seen that Athletics is the pupil of the Olympic Games (Yapict,
2003).

Pole vaulting is a complex discipline of athletics that requires
speed, strength, and the use of the right technique. The athlete
uses the pole as an auxiliary equipment to pass over the
obstacle in pole vaulting (Bayraktar, 2019). The basic
physical factors for a successful jump and fall and their sport-
specific utilisation interdependently determine the jump
height and thus the competition performance (Arampatzis,
2004). The factors that determine success in the pole vault are
the physical abilities of the athlete (speed, strength and jump)
and the characteristics of the pole (low weight and the ability
to store and return energy in the most efficient way) (Driicker,
2018). It is stated that the tools and equipment used in
different sport events are one of the external factors that
determine the performance (Bayraktar, 2009).

The first use of bamboo poles dates back to 1857. Elite
athletes began using steel poles in the 1940s and flexible
fibreglass, then carbon fibre poles became widely used in the
late 1950s (WA, 2023). Today, all competitions in the pole
vaulting are held with bendable fiberglass poles and these
poles are also used in the World Championships and Olympic
Games (Wikipedia, 2023).

Performance, competition, record, training, success are words
that express the spirit of the Olympic world. Athletes strive to

break records and win Olympic medals, or at least to be
ranked and make history (Yapici, 2003). Sports equipment
has become an important element in times when athletes
reach the limits of their physical abilities. The study aims to
examine the reflections of the pole used in pole vaulting in
the Olympic level.

METHOD

This study was conducted as an observational study with
publicly available data. The study data were obtained from
the WA official website. Because study data are available
online in an unprocessed format and were not collected
through experimentation, they are not of ethical concern, as
stated by Morley and Thomas (2005).

The research data consisted of the gold, silver and bronze
medal peak heights and the average values of these heights in
the pole vault event of the Olympic Games (n= 29) held
between 1986-2020.

Data Collection

Gold, silver and bronze medal peak height averages for the
Olympic Games between 1896 and 2020 are taken from the
official competition results on the World Athletics official
website (worldathletics.org).

Statistical Analysis

Statistical analysis of the data was evaluated in Microsoft
Office Excel.
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FINDINGS

In the study, information about the peak height averages of male athletes who won gold, silver and bronze medals in the Olympic

Games between 1896-2020 was included.

Table: Pole vault male athlete peak height averages in the Olympic Games podium between 1896-2020

Location Year Gold Silver Bronze Average
Atina 1896 3,30 3,20 2,60 3,03
Paris 1900 3,30 3,25 3,20 3,25

St Luis 1904 3,50 3,43 3,43 3,45
London 1908 3,71 3,71 3,58 3,67

Stokholm 1912 3,95 3,85 3,80 3,87

Antwerp 1920 4,09 3,70 3,60 3,80
Paris 1924 3,95 3,95 3,90 3,93

Amsterdam 1928 4,20 4,10 3,95 4,08
Los Angeles 1932 4,32 4,30 4,20 4,27
Berlin 1936 4,35 4,25 4,25 4,28
London 1948 4,30 4,20 4,20 4,23
Helsinki 1952 4,55 4,50 4,40 4,48
Melbourne 1956 4,56 4,53 4,50 4,53
Rome 1960 4,70 4,60 4,55 4,62
Tokyo 1964 5,10 5,05 5,00 5,05
Mexico 1968 5,40 5,40 5,40 5,40
Munich 1972 5,50 5,40 5,35 5,42
Montreal 1976 5,50 5,50 5,50 5,50
Moscow 1980 5,78 5,65 5,65 5,69
Los Angeles 1984 5,75 5,65 5,60 5,67
Seoul 1988 5,90 5,85 5,80 5,85
Barcelona 1992 5,80 5,80 5,75 5,78
Atlanta 1996 5,92 5,92 5,92 5,92
Sydney 2000 5,90 5,90 5,90 5,90
Athens 2004 5,95 5,90 5,85 5,90
Beijing 2008 5,96 5,85 5,70 5,84
London 2012 5,97 5,91 5,91 5,93
Rio 2016 6,03 5,98 5,85 5,95
Tokyo 2020 6,02 5,97 5,87 5,95
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Chart: Pole vault male athlete peak height averages in the Olympic Games between 1896-2020
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At the 1896 Athens Olympic Games, the average peak height was 3.03 m. At the 1900 Paris Olympic Games the average was 3.25
m, at the 1904 St Luis Olympic Games the average was 3.45 m, and at the 1908 London Olympic Games the average was 3.67 m.
At the 1912 Stockholm Olympic Games the average was 3.87 m, at the 1920 Antwerp Olympic Games 3.80 m, at the 1924 Paris
Olympic Games 3.93 m, at the 1928 Amsterdam Olympic Games 4.08 m, at the 1932 Los Angeles Olympic Games 4.27 m, and at
the 1936 Berlin Olympic Games 4.28 m. In the 1948 London Olympic Games, the average peak height was 4.23 m, in the 1952
Helsinki Olympic Games 4.48 m, in the 1956 Melbourne Olympic Games 4.53 m, in the 1960 Rome Olympic Games 4.62 m, and
in the 1964 Tokyo Olympic Games 5.05 m. In 1968 Mexico Olympic Games, the average peak height was 5.40 m, in 1972 Munich
Olympic Games 5.42 m, in 1976 Montreal Olympic Games 5.50 m, in 1980 Moscova Olympic Games 5.69 m, in 1984 Los Angeles
Olympic Games 5.67 m, in 1988 Seoul Olympic Games 8.85m, in 1992 Barcelona Olympic Games 5.78 m. In 1996 Atlanta Olympic
Games, the average peak height was 5.92 m, in 2000 Sydney Olympic Games 5.90 m, in 2004 Athens Olympic Games 5.90 m, in
2008 Beijing Olympic Games 5.84 m, in 2012 London Olympic Games 5.93 m, in 2016 Rio Olympic Games and in 2020 Tokyo

Olimpic Games the average peak height was 5.95 m.
DISCUSSION AND CONCLUSION

The research examined the evolution of the pole vault on the
degrees at the Olympic Games.

In pole vaulting, in the early 20th century, bamboo poles were
used, which were light but also very stiff. In the late 1940s
and early 1950s, the material technology used in pole making
gradually evolved from stiff bamboo poles to various light
metals. In 1936, the IAAF extended the pole rule by allowing
poles to be made of materials other than wood and bamboo,
the use of aluminium and steel poles in the 1940s led to new
world records, and fibreglass poles were introduced in 1950
(VerSteeg, 2005 & Driicker, 2018).

In the current study, the average peak height of male pole
vault athletes in the Olympics from the beginning of the
modern Olympic Games to the First World War increased by
21 cm in each Olympic Games. From 1920 to the 1964
Olympic Games, peak height averages gradually increased,
and the main height peak occurred at the 1964 Tokyo
Olympic Games. The peak average of 4.62 m at the 1960
Olympics reached a 43 cm rising peak at the consecutive
Olympic Games with an average of 5.05 m at the 1964
Olympics. The most important share in this phenomenon
undoubtedly belongs to fibreglass vaulting poles.

It is stated that changing the interactions between the elastic
or viscoelastic surfaces in the construction materials of the
athlete and the pole leads to an increase in performance in
sports. The application of elasticated poles has resulted in a
rapid increase in vaulting performance (Arampatzis, 2004).

Germany's Nordwig won the pole vault title by breaking
records at three European Championships in 1966, 1969 and
1971, the Olympic bronze medal in 1968, and in 1972 he
broke the ninth and final German Democratic Republic
(GDR) record with 550 m and became the champion.
Nordwig set two world records, 5.45 m and 5.46 m, in 1970.
He also won the European Cup three times and the World
Student Games title in 1970 (Matthews, 2012)

The world record of 3.30 m set by the Ukrainian Sergey
Bubka in 1896 increased to 6.14 m in 2009. After the Second
World War, the metal pole began to be used, and Bob
Gutoswki of the United States set a world record using an
aluminum pole in 1957. Don Bragg used a steel pole in 1960,
a material worse than aluminum or bamboo. From this it
becomes clear that the material parameters are not the only
factor in the breaking of world records in the pole vault
(Haake, 2009)It can be said that the record for breaking steel

poles in 1960 was due to the physical characteristics of the
athlete.

It is stated that the reason for the adoption of fiberglass pole
is due to the increase in grip height. At the end of the steel
pole era, the grip heights of first-class vaulters were about
4.10 m, while the grip heights of athletes using early
fibreglass were about 4.70 m, 60 cm higher (Jagodin, 1973).
Higher grip height is generally recognised as an advantage of
the flexible pole (Linthorne, 2000).

As a result, it is seen in the graph that the technological
development of the pole vault material used in pole vaulting
is reflected in the performances of the athletes. The evolution
of record heights set in pole vaulting is thought to have been
heavily influenced by the development of the pole and other
materials used.

SUGGESTIONS

The evolution of the materials used in other jumping
disciplines of athletics and their reflections on record degrees
can be studied.
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GENISLETILMIiS OZET

Calismanin Amaci: Arastirmada sirikla atlamada kullanilan
sirgin olimpiyat derecelerindeki yansimalarmn incelenmesi
amaclanmaktadir.

Arastirma Sorulari: Sirikla atlama branginda kullanilan
sirigm Modern Olimpiyat Oyunlarininin baslangicindan 2020
Tokyo Olimpiyat Oyunlarma kadar gecirdigi evrim zirve
yiikseklik ortalamalarina nasil yansimigtir?

Literatur Arastirmasi: Modern Olimpiyat Oyunlarinda
Citius-Altius-Fortius mottosunda ifade edilen rekorlar1 ve bu
rekorlarin kirilmasini saglayan faktorleri 20. yiizyilin tirettigi
gelisim  teknolojisiyle analiz  edildiginde  Atletizmin
Olimpiyat Oyunlarinin goz bebegi oldugu goriilmektedir
(Yapici, 2003).

Sirikla atlama hiz, gii¢, dogru teknik kullanimi gerektiren
karmasik bir atletizm disiplinidir. Bagarili bir atlama ve diisiis
icin temel fiziksel faktdrler ve bunlarin spora 6zgii kullanimi
birbirine bagli olarak atlama yiiksekligini ve dolayisiyla
yarisma performansini belirler (Arampatzis, 2004). Sirikla
yiikksek atlamada basariyr belirleyen faktorler; sporcunun
fiziksel yetenekleri (hiz, giic ve yaylanma) ve sirigin
ozellikleri (diisik agirlik ve enerjiyi en verimli sekilde
depolama ve geri dondiirme yetenegi) dir (Driicker, 2018).
Farkli branslarda kullanilan arag-gereglerin performansi
belirleyen dis faktorlerden biri oldugu belirtilmektedir
(Bayraktar, 2009).

Sirikla atlamada, 20. yiizyilin baglarinda, hafif ama ayni
zamanda ¢ok sert olan bambu direkler kullanildi. Sirik
yapiminda kullanilan malzeme teknolojisi 1940'larm sonu ve
1950"erin basinda sert bambu direklerden c¢esitli hafif
metallere kademeli olarak evrildi. 1936'da IAAF, direklerin
ahsap ve bambu disindaki malzemelerden yapilmasina izin
vererek sirik kullanimi kuralinin  kapsamini  genisletti,
1940'larda kullanilan aliiminyum ve ¢elik direkler yeni diinya
rekorlarina yol agt1 ve 1950'de fiberglas direkler kullanilmaya
basland1 (VerSteeg, 2005 & Driicker, 2018).

Sporcu ile diregin yapim malzemelerinde elastik veya
viskoelastik yiizeyler arasindaki etkilesimlerin degistirilmesi
sporda performansmn artmasmna yol actigi belirtilmektedir.
Elastik direklerin uygulanmasi, atlama performansinda hizl
bir artisa neden olmustur (Arampatzis, 2004).

Alman Nordwig, 1966, 1969 ve 1971'de ii¢ Avrupa
Sampiyonasinda rekor kirarak sirikla atlama sampiyonlugu,
1968’de Olimpiyat bronz madalyasin1 kazandi ve 1972'de
dokuzuncu ve son Alman Demokratik Cumhuriyeti (GDR)
rekorunu 5.50 m ile kird1 ve sampiyon oldu. Nordwig, 1970
yilinda 5,45 m ve 5,46 m olmak iizere iki diinya rekoru kirdi.
Ayrica ii¢ kez Avrupa Kupasmi ve 1970 yilinda Diinya
Ogrenci Oyunlari unvanini kazandi (Matthews, 2012)

Ukraynal1 Sergey Bubka tarafindan 1896’da 3,30 m diinya
rekoru 2009 yilinda 6,14 m'ye yiikseldigi goriillmektedir.
Ikinci Diinya Savasi'ndan sonra, metal direk kullanilmaya
baslandi ve ABD'li Bob Gutoswki, 1957'de aliiminyum direk
kullanarak diinya rekoru kirdi. Don Bragg, 1960 yilinda
aliiminyum veya bambudan daha kétii bir malzeme olan gelik
direk kullandi. Buradan, sirikla atlamada diinya rekorlarinin
kirilmasinda tek faktoriin malzeme parametreleri olmadif
aciktir (Haake, 2009)

Fiberglas diregin benimsenmesinin nedeninin kavrama
yiiksekligindeki artigtan kaynaklandig belirtilmektedir. Celik
sirik ¢agmin sonunda birinci smif atlayicilarin kavrama
yiikseklikleri yaklasik 4,10 m iken, erken fiberglas kullanan
sporcularin kavrama yiikseklikleri yaklasik 4,70 m ile 60 cm
daha yiiksekti (Jagodin, 1973). Daha yiiksek kavrama
yiiksekligi, genellikle esnek diregin avantaji olarak kabul
edilmektedir (Linthorne, 2000).

Performans, yarigsma, rekor, antrenman, basari, olimpiyat
diinyasimin ruhunu ifade eden kelimelerdir. Atletler rekor
kirarak olimpiyat madalyasi kazanmak veya en azindan
siralamada yer almak ve tarihe adin1 yazdirmak igin ¢aba sarf
etmektedir (Yapici, 2003). Sporcularin fiziksel yeteneklerinin
sinirlarma ulastigi zamanlarda spor malzemeleri 6nemli bir
unsur haline gelmistir.

Yontem: Bu ¢alisma, kamuya agik verilerle gozlemsel bir
calisma olarak yapilmistir. Calisma verileri World Athletics
resmi internet sitesinden elde edilmistir. Calisma verileri,
islenmemis bir formatta cevrimigi olarak mevcut oldugundan
ve deney yoluyla toplanmadigindan, Morley ve Thomas
(2005) tarafindan belirtildigi gibi etik kaygi tasimamaktadir.

Arastirma verileri, 1986-2020 yillar1 arasinda gergeklestirilen
Olimpiyat Oyunlari (n= 29) Sirikla Atlama bransindaki altin,
glimils ve bronz madalya zirve yiikseklik dereceleri ve bu
derecelerin ortalama degerlerinden olusmaktadir.

Sonu¢ ve Degerlendirme: 1896 Atina Olimpiyat
Oyunlarinda zirve yiikseklik ortalamasi 3,03 m’dir. 1900
Paris Olimpiyat Oyunlarinda ortalama 3,25 m, 1904 St Luis
Olimpiyat Oyunlarinda ortalama 3,45 m, 1908 Londra
Olimpiyat Oyunlarinda ortalama 3,67 m’dir. 1912
Stockholm Olimpiyat Oyunlarinda ortalama 3,87 m, 1920
Antwerp Olimpiyat Oyunlarinda 3,80 m, 1924 Paris
Olimpiyat Oyunlarinda 3,93 m, 1928 Amsterdam Olimpiyat
Oyunlarinda 4,08 m, 1932 Los Angeles Olimpiyat
Oyunlarinda 4,27 m, 1936 Berlin Olimpiyat Oyunlarinda 4,28
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m’dir. 1948 Londra Olimpiyat Oyunlarinda zirve yiikseklik
ortalamast 4,23 m, 1952 Helsinki Olimpiyat Oyunlarinda
4,48 m, 1956 Melbourne Olimpiyat Oyunlarinda 4,53 m,
1960 Roma Olimpiyat Oyunlarinda 4,62 m, 1964 Tokyo
Olimpiyat Oyunlarinda 5.05 m’dir. 1968 Meksika Olimpiyat
Ovyunlarinda zirve yiikseklik ortalamasi 5,40 m, 1972 Miinih
Olimpiyat Oyunlarinda 5,42 m, 1976 Montreal Olimpiyat
Oyunlarinda 5,50 m, 1980 Moscova Olimpiyat Oyunlarinda
5,69 m, 1984 Los Angeles Olimpiyat Oyunlarinda 5,67 m,
1988 Seoul Olimpiyat Oyunlarinda 8,85 m, 1992 Barcelona
Olimpiyat Oyunlarinda 5,78 m’dir. 1996 Atlanta Olimpiyat
Oyunlarinda zirve yiikseklik ortalamasi 5,92 m, 2000 Sidney
Olimpiyat Oyunlarinda 5,90 m, 2004 Atina Olimpiyatlarinda
5,90 m, 2008 Beijing Olimpiyat Oyunlarinda 5,84 m, 2012
Londra Olimpiyat Oyunlarinda 5,93 m, 2016 Rio Olimpiyat
Oyunlar1 ve 2020 Tokyo Olmpiyat Oyunlar1 zirve yiikseklik
ortalamasi 5, 95 m’dir.

Mevcut  c¢alismada modern  olimpiyat  oyunlarmin
baslangicindan Birinci Diinya Savagina kadar olan
olimpiyatlarda sirikla atlama erkek sporcularin zirve
yiikseklik ortalamalari her olimpiyat oyunlarmnda 21 cm
artmigtir.  1920’den 1964 Olimpiyat Oyunlarinda zirve
yiikseklik ortalamalar1 kademeli olarak artmig ve esas
yikseklik zirvesi 1964 Tokyo Olimpiyat Oyunlarinda
yasanmistir. 1960 olimpiyatlarinda 4,62 m olan zirve
ortalamasi 1964 olimpiyatlarinda 5,05 m ortalama ile ard arda
yapilan olimpiyat oyunlarindaki 43 cm yiikselen bir zirveye
ulagsmistir. Bu olguda en dnemli pay siiphesiz fiberglass
atlama siriklarma aittir.

Sonug olarak sirikla atlamada kullanilan sirik malzemesinin
teknolojik gelisimi ile sporcularin performanslarina yansidigi
grafikte goriilmektedir. Sirikla atlamada kirilan rekor
yiiksekliklerin evrimi, kullanilan sirik ve diger malzemelerin
gelistirilmesinden biiyiik 6l¢iide etkilendigi diisiiniilmektedir.

Atletizmin  diger atlama disiplinlerinde  kullanilan
mazlemelerin evrimleri ve rekor derecelere yansimalari
calisilabilir.
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