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INTRODUCTION
The throwing events—shot put, discus, javelin, 
and hammer throw—are essential disciplines 
within track and field, requiring a unique blend of 
strength, speed, and technical skill from athletes.
The effectiveness of competition in throwing events 
at major championships is best assessed through 
biomechanical metrics (release velocity, angle, 
height), consistency measures (dependability, 
ICC), and the interaction of psychological and en-
vironmental factors. Elite throwers show superior 
coordination and less variability, which relates to 
higher performance. However, technical and con-
ditioning requirements vary across disciplines and 
levels of competition, and there is a significant gap 
in research that incorporates gender and biological 
factors into performance models. Psychological in-
terventions and environmental normalisation fur-
ther improve competition effectiveness, but more 
inclusive and long-term studies are necessary to 
fully understand these dynamics. (Paraskevopou-
los, et al., 2024; Mizera, Horvath, 2002; Morrow, et 
al., 1982; Miranda-Oliveira, et al., 2023)
Major championships offer a high-pressure envi-
ronment where effectiveness is judged not just by 
distance, but also by consistency, adaptability, and 

the ability to perform under changing environ-
mental and psychological conditions. Systematic 
assessment of competition effectiveness is essential 
for improving coaching strategies, talent identifi-
cation, and athlete development. (Hollings, 2012; 
Mastalerz, 2020)
Successfully organising a competition involving 
these events demands careful planning and exe-
cution that goes well beyond simply marking out 
a field. It entails a complex balance of logistical 
planning, strict adherence to regulations, and the 
coordination of a skilled team of officials and vol-
unteers to guarantee a safe, fair, and competitive 
environment for all competitors. As highlighted by 
the sport’s governing body, World Athletics (2022), 
the standards for equipment, facility layout, and 
event conduct are precisely defined to uphold the 
sport’s integrity and ensure the comparability of re-
sults worldwide. Therefore, organising a throwing 
competition is a substantial task that tests not only 
the athletes’ physical abilities but also the event or-
ganisers’ administrative and operational skills. This 
process involves several vital stages, from initial 
planning and venue preparation to the final execu-
tion and post-event review, each presenting its own 
challenges and requiring specialised knowledge.

ABSTRACT
Throwing events in athletics are intriguing and dynamic, affecting both the compe-
tition results and the opportunities for athletes to improve their final standings. This 
is due to specific rules governing the events, which are generally consistent across 
all throwing disciplines. However, there are some differences in the equipment and 
areas designated for each event. This is the reason that sparked interest in analysing 
athletes’ performance during major throwing championships. This study aims to re-
veal particular aspects of elite athletes’ competitive performance in throwing during 
major championships. To carry out the study, we analysed the finals in all throws 
(shot put, javelin, hammer, and discus throws) from the Paris Olympic Games for 
both men and women, in detail assessing the sporting achievements and the distri-
bution of attempts by strength during the competition. The total number of respon-
dents is 95 (47 men and 48 women). After a detailed data analysis, we identified 
various approaches to running the race. Some athletes deliver strong performances 
early on, while others achieve their best in their final attempt. We analyse the ath-
letes’ performances during the most significant competition (the Olympic Games) 
compared to their personal bests and top performances of the season. The throwers 
improved two personal bests, fifteen seasonal best results, and two Olympic records 
in the competitions we analysed.

Keywords: athletics throws, competition effectiveness, sport realisation, ma-
jor competition



165

Effectiveness of competition in ... 	 164 - 168

There are many studies focused on biomechanical 
analysis and presenting training approaches, but 
we could not find any revealing comparison of elite 
throwers during major events. (Raffly et al., 2025; 
Zaras et al., 2019; Chen et al., 2022)

Aim and Objective
This study aims to identify specific aspects of elite 
athletes’ performance in throwing during major 
championships, providing detailed information on 
attempt effectiveness at these events.
To conduct the research, we analysed the finals in 
all throwing events (shot put, javelin, hammer, and 
discus) from the Paris Olympic Games for both 
men and women, carefully evaluating their sport-

ing achievements and the distribution of attempts 
based on strength during the competition.

METHODOLOGY
For the study, we analysed elite throwers during the 
most prestigious competition in the sporting cal-
endar – the Olympic Games. We analyse their per-
sonal best (PB) and season best (SB) results prior 
to the competition. The analysis includes detailed 
information about the athletes’ performances in 
the three to six attempts they undertake in the fi-
nal phase of the competition. The total number of 
athletes included in the study is 95 (47 men and 48 
women) – see Table 1.

Table 1. Respondents divided by discipline and gender
Discipline Gender Number of athletes

Shot put Men 11
Shot put Women 12
Javelin throw Men 12
Javelin throw Women 12
Discus throw Men 12
Discus throw Women 12
Hammer throw Men 12
Hammer throw Women 12

Total 95
Men 47

Women 48

For data analysis, we applied the following statisti-
cal methods: variance and frequency analysis.

RESULTS
In Table 2, we present descriptive statistics cate-
gorised by discipline and gender. The maximum 
value (X max) corresponds to the Olympic cham-

pion in the corresponding discipline. In contrast, 
the minimum value (x min) indicates the result of 
the athlete who qualified in the last position in the 
final. Based on the asymmetry and excess coeffi-
cients, we conclude that the results for all studied 
throwing events follow a normal distribution.

Table 2. Descriptive statistics of sports results in the final of the Olympic Games in Paris 2024
  n X min X max R M SD V As Ex

Shot put (women) 12 17.48 20.00 2.52 18.79 0.80 4.27 -0.082 -0.976
Shot put (men) 11 20.24 22.90 2.66 21.42 0.84 3.94 0.161 -0.898
Discus throwing (women) 12 57.03 69.50 12.47 63.48 3.82 6.02 -0.207 -0.661
Discus throwing (men) 12 61.89 70.00 8.11 66.92 2.42 3.62 -0.596 0.148
Javelin throw (women) 12 60.32 65.80 5.48 62.72 1.44 2.29 0.467 0.958
Javelin throw (men) 12 80.10 92.97 12.87 85.81 4.04 4.71 -0.007 -0.869
Hammer throw (women) 12 69.58 76.97 7.39 73.34 2.00 2.72 -0.162 0.29
Hammer throw (men) 12 73.34 84.12 10.78 77.87 2.82 3.62 0.546 1.359

A better understanding of competitiveness in 
the studied throwing events during the Olympic 
Games can be obtained from the coefficient of vari-
ation shown in Figure 1. It shows that the women’s 
javelin throw and the men’s hammer throw (V% < 

3) are the most competitive. The competition in the 
women’s discus throw and men’s javelin throw ex-
hibits a variation of more than 4%, indicating con-
siderable differences between the finalists’ results.
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Figure 1. Coefficient of variation of finalists' sport results from the throwing events at the 

Olympic Games in Paris 2024. 

 Our interest lies in the distribution of the best attempts during the competition. We 

present the distribution of results for all athletes participating in the final in Table 2. We observe 

a tendency for better performance during the first three rounds, with over 80% of the best 

results recorded in the first half of the competition, compared to 10% in the second half. 

Table 3. Frequency analysis of the best result distribution of elite throwers 

Attempt Frequency Percent Cumulative 
Percent 

1 26 27.4 27.4 
2 31 32.6 60.0 
3 20 21.1 81.1 
4 8 8.4 89.5 
5 6 6.3 95.8 
6 4 4.2 100 

Total 95 100   
 

 In Table 4, we present the frequency distribution of the best results for athletes 

participating in the final 8, who have the opportunity to make 6 attempts in the competition. 

Here, we confirm the tendency found in Table 3. 
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Figure 1. Coefficient of variation of finalists’ sport results from the throwing events at the Olympic Games 
in Paris 2024.

Our interest lies in the distribution of the best at-
tempts during the competition. We present the 
distribution of results for all athletes participating 
in the final in Table 2. We observe a tendency for 

better performance during the first three rounds, 
with over 80% of the best results recorded in the 
first half of the competition, compared to 10% in 
the second half.

Table 3. Frequency analysis of the best result distribution of elite throwers
Attempt Frequency Percent Cumulative Percent

1 26 27.4 27.4
2 31 32.6 60.0
3 20 21.1 81.1
4 8 8.4 89.5
5 6 6.3 95.8
6 4 4.2 100

Total 95 100  

In Table 4, we present the frequency distribution of 
the best results for athletes participating in the final 
8, who have the opportunity to make 6 attempts in 

the competition. Here, we confirm the tendency 
found in Table 3.

Table 4. Frequency analysis of the best result distribution of elite throwers participating in the final eight of 
the competition

Attempt Frequency Percent Cumulative Percent
1 13 20.3 20.3
2 20 31.3 51.6
3 13 20.3 71.9
4 8 12.5 84.4
5 6 9.4 93.8
6 4 6.3 100

Total 64 100  

A visual comparison of the best performances of 
elite throwers is shown in Figure 2. It demonstrates 

that the initial attempts in each competition are 
more critical for achieving the best overall result.
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Figure 2. Best result distribution of elite throwers 

 In Table 5, we present another approach to analysing the performance of elite throwers 

participating in the Olympic Games athletic tournament. On average, athletes perform 4.66% 

below their personal best at the time. These values range from -15.47% (very low performance, 

in our opinion) to an improvement of 3.09% over the personal best. 

 The results from the Olympic Games compared to the season's best results (sport season 

2024) have an average of -2.73%, ranging from a decrease of 15.47% to an increase of 7.37%. 

 When considering this data, we must take into account the fact that there is no normal 

distribution of research data, so it has only information significance. 
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Figure 2. Best result distribution of elite throwers

In Table 5, we present another approach to analys-
ing the performance of elite throwers participating 
in the Olympic Games athletic tournament. On av-
erage, athletes perform 4.66% below their personal 
best at the time. These values range from -15.47% 
(very low performance, in our opinion) to an im-
provement of 3.09% over the personal best.
The results from the Olympic Games compared to 

the season’s best results (sport season 2024) have 
an average of -2.73%, ranging from a decrease of 
15.47% to an increase of 7.37%.
When considering this data, we must take into ac-
count the fact that there is no normal distribution 
of research data, so it has only information signif-
icance.

Table 5. Descriptive analysis of the sport result performance compared to the thrower’s personal best (PB) 
and season best (SB) results

n X min Xmax R M SD V As Ex
OG sport result to PB 95 -15.47% 3.09% 18.57% -4.66% 3.60% -77.25 -0.75 * 0.542
OG sport result to SB 95 -15.47% 7.37% 22.84% -2.73% 3.56% -130.21 -0.856* 1.933 *

DISCUSSION
According to competition rules, athletes have a total 
of 6 attempts in the final 8 of throwing events. Our 
results show that performance in the initial phase 
of the competition—the first three attempts—is 
more important.
However, we must also consider that medals or 
better qualifications can sometimes be achieved in 
the last attempt, although it often carries the risk 
of fouling.
We recommend that coaches organise simulated 
competitions to help athletes learn to concentrate 
and perform better during the opening attempts.
To keep the research relevant, we should note that 
world athletics is constantly exploring new ways 
to organise more engaging competitions. As a re-
sult, we see certain changes in the rules of specific 
events as part of the search for the most spectacular 
way to organise competitions. The venue can also 
influence performance, as is often the case at con-
tinental championships: some throwing disciplines 
are held outside the stadium.

CONCLUSION
Based on the results presented above, we can sum-
marise that elite throwers were able to realise their 
motor, technical, and psychological potential in the 
first half of the competition. Based on this, we pro-
pose to include this approach in specific training 
sessions during the training process before major 
competitions. This should also serve as a guideline 
when working with young, promising competitors 
in the group throwing disciplines.
Given the current lack of research, we believe that 
scientific studies on throwing performance should 
be conducted over a more extended period.
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