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Abstract

Introduction. The predictability of performance in artistic gymnastics is a topic of interest in sports science research, as
competition results are influenced by a complex combination of technical, biomechanical, physiological, and psychological
factors. By analyzing the scores obtained on different apparatus, the evolution of results over time, and the level of difficulty
of routines, researchers and coaches can identify trends that allow for estimating gymnasts’ performance levels in future
competitions.

Aim. The aim of this paper is to conduct an analysis comparing our predictions with the actual results achieved by athletes at
the Paris 2024 Olympic Games, in the Team and All-Around Finals. We also aim to highlight the importance of predictive
analysis in major competitions, in order to guide athletes’ training in an efficient and targeted manner

Material and method. We analyzed the results achieved by gymnasts in the Team and All-Around Finals at the Paris 2024
Olympic Games and for each competition (Team Final and All-Around Final), we carried out a comparison between the
predictions and the results obtained in the Olympic finals.

Results. The analysis of women’s artistic gymnastics competitions highlights the dynamic and unpredictable nature of both the
Team and All-Around events. Differences in regulations between qualifications and finals significantly influence the results,
with higher scores in qualifications being explained by the possibility of discarding a lower score. Comparing team
performances shows that rankings are not consistently maintained across competition stages, emphasizing the importance of
tactical adaptation and the management of competitive pressure in the final. The predictions made prior to the competition
proved largely valid, confirming the essential role of statistical analysis and forecasting in optimizing performance.
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Introduction

The predictability of performance in artistic gymnastics is a topic of interest in sports science research, as
competition results are influenced by a complex combination of technical, biomechanical, physiological, and
psychological factors. Artistic ggymnastics is considered a sport of high motor complexity, in which performance
depends on the precision of technical execution, the difficulty of routines, and the consistency of execution under
competitive conditions.

By analyzing the scores obtained on different apparatus, the evolution of results over time, and the level of
difficulty of routines, researchers and coaches can identify trends that allow for estimating gymnasts’ performance
levels in future competitions. Additionally, the analysis of competition results makes it possible to evaluate how
the components of the final score influence overall performance and contributes to identifying optimal strategies
for selecting technical elements.

The specialized literature offers a limited range of studies addressing the analysis of results from previous
competitions in order to predict future outcomes. Kiskin (2026) conducted a study aimed at identifying the main
predictors of all-around performance and projecting future trends by analyzing official Olympic data to build
multiple linear regression models. The regression analyses confirmed that both D (difficulty) and E (execution)
scores are significant predictors of the total score. Notably, E scores on Uneven Bars and Balance Beam showed
the highest standardized beta coefficients, highlighting the essential influence of execution on the final ranking.

Chen et al. (2023) also concluded that although improving difficulty scores can increase medal chances,
gymnasts must focus on refining their technique on apparatus where errors frequently occur in order to improve
execution scores.

Atikovi¢ & KamenjaSevic¢ (2021) conducted a study aimed at determining the impact of D (difficulty) and E
(execution) scores on each apparatus in women'’s artistic gymnastics in relation to the final all-around result. They
observed that vault scores register significantly higher values than the other disciplines included in the all-around
competition, with differences that can reach up to two points between apparatus. They also concluded that D and
E scores on Uneven Bars and E scores on Balance Beam are significant predictors of success in the all-around event,
while D scores on Vault, Balance Beam, and Floor Exercise were not significant predictors for the all-around
competition.

Aim

The aim of this paper is to conduct an analysis comparing our predictions with the actual results achieved by
athletes at the Paris 2024 Olympic Games, in the Team and All-Around Finals.

We also aim to highlight the importance of predictive analysis in major competitions, in order to guide athletes’
training in an efficient and targeted manner.

Materials and method

Building on the article published by Corlaci et al. (2024) and continuing the scientific approach developed
through the analysis of the results obtained by gymnasts in the apparatus finals at the Paris 2024 Olympic Games
(Corlaci et al., 2025), we analyzed the results achieved by gymnasts in the Team and All-Around Finals at the Paris
2024 Olympic Games.

Thus, for each competition (Team Final and All-Around Final), we carried out a comparison between the
predictions made in the aforementioned article and the results obtained in the Olympic finals.

Results

Following the analysis of the results achieved by gymnasts in the Team and All-Around Finals at the Paris 2024
Olympic Games, we arrived at the following findings.

Table 1 and Figure 1 present the comparative results between prediction and reality, for the final score, in the
Team Final.
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Table 1. Comparative table between prediction and the results obtained in the Team Final

Qualification . Difference between Prediction and
Place Country Final Score .
Score Final Score
Prediction 166.000 0.000
Place 1 USA 172.296 171.286 5.286
Place 2 ITA 166.861 165.494 -0.506
Place 3 BRA 166.498 164.497 -1.503
Place 4 GBR 160.830 164.263 -1.737
Place 5 CAN 161.563 162.432 -3.568
Place 6 CHN 166.628 162.131 -3.869
Place 7 ROU 159.497 159.497 -6.503
Place 8 JPN 162.196 159.463 -6.537
Average 163.633 -2.367

Team Final

Fig. 1. Graphical representation of the difference between the predicted score and the final score obtained in the
Team Final

Table 2 and Figure 2 present the comparative results between prediction and reality, for the final score, in the
All-Around Final.

Table 2. Comparative table between prediction and the results obtained in the All-Around Final

Place Name Country Final Score Difference be.tween Prediction
and Final Score
Prediction 56.000 0.000
Place 1 BILES Simone USA 59.131 3.131
Place 2 ANDRADE Rebeca BRA 57.932 1.932
Place 3 LEE Sunisa USA 56.465 0.465
Place 4 D'AMATO Alice ITA 56.333 0.333
Place 5 NEMOUR Kaylia ALG 55.899 -0.101
Place 6 BLACK Elsabeth CAN 54.799 -1.201
Place 7 QIU Qiyuan CHN 54.766 -1.234
Place 8 KEVRIC Helen GER 54.598 -1.402
Place 9 SARAIVA Flavia BRA 54.032 -1.968
Place 10 VISSER Naomi NED 53.965 -2.035
Place 11 KISHI Rina JPN 53.965 -2.035
Place 12 KINSELLA Alice GBR 53.799 -2.201
Place 13 PASS Ruby AUS 53.798 -2.202
Place 14 ESPOSITO Manila ITA 53.599 -2.401
Place 15 NAKAMURA Haruka JPN 53.099 -2.901
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Place 16 OU Yushan CHN 52.898 -3.102
Place 17 BARBOSU Ana ROU 52.465 -3.535
Place 18 FENTON Georgia-Mae GBR 51.766 -4.234
Place 19 STEWART Ava CAN 51.632 -4.368
Place 20 MARTINS Filipa POR 51.232 -4.768
Place 21 CZIFRA Bettina Lili HUN 51.099 -4.901
Place 22 GHIGOARTA Amalia ROU 50.732 -5.268
Place 23 BLANCO Luisa COL 50.199 -5.801
Place 24 VOSS Sarah GER 49.999 -6.001
Average 53.675 -2.325
All-Around Finals
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Fig. 2. Graphical representation of the difference between the predicted score and the final score obtained in the
All-Around Final

Discussions

In the Team Final, the top eight countries qualified: the United States of America, Italy, Brazil, Great Britain,
Canada, China, Romania, and Japan. The team competition is the most captivating event in Women'’s Artistic
Gymnastics, managing to keep everyone in suspense—spectators, viewers, online followers, as well as the athletes,
coaches, and their staff.

Each competition—whether qualifications or finals—is different. To support this statement, in the qualification
round, four gymnasts compete, and the best three scores are counted, whereas in the Team Final, three gymnasts
compete and all three scores are taken into account.

From Table 1, we observe the teams’ scores in qualifications and in the Team Final. The final scores recorded
by teams in qualifications were higher. This is due to the fact that four out of the five team members competed,
with only the best three scores on each apparatus being counted.

Comparing the results obtained by the top eight teams in the qualification and final rounds, we observe the
following: the USA, Italy, China, Brazil, and Japan achieved higher scores in qualifications than in the final; Canada
and Great Britain achieved lower scores in qualifications than in the final; Romania obtained the same score in
both competitions, although the ranking of the top eight teams did not remain the same in the final compared to
the qualification round.

Regarding our prediction presented in the previously mentioned article, we concluded that the gold medal in
the Team Final would be won by the team achieving a score of 166.000 points. This estimate is confirmed,
considering that second place, obtained by Italy, totaled 165.494 points. The United States women’s team
impressed with spectacular routines, a high level of difficulty, and virtuosity, exceeding our previous forecast. The
USA adopted a discreet preparation strategy, limiting visibility into their overall preparation and potential
performance, choosing not to participate in the continental competition analyzed in our study.
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The driving force of the USA team was Simone Biles. To understand her contribution, her significantly higher
value compared to her teammates increased the team’s final scores by approximately two points on each
apparatus, raising the total team score beyond our expectations.

From the perspective of preparation components for such a major competition, tactical preparation holds a
defining role. In team competitions, tactical preparation must be approached with a comprehensive view of all
participating teams. A limited focus solely on one’s own team is insufficient and cannot lead to the desired
performance. Forecasting and prediction, combined with efficient training planning, always bring teams closer to
the desired results.

Depending on the competition level, prediction and forecasting should be indispensable in training approaches,
taking into account the athletes’ level, health status, performance readiness, and previous results. Competitions
can be categorized as: national competitions, international competitions, regional international competitions,
continental competitions, World Cups, World Championships, and Olympic Games.

In the All-Around Final, the top 24 gymnasts qualified. The statistical analysis was conducted based on the
results obtained in this final.

- From Table 2, we observe the athletes’ scores and note the following:

- Final scores ranged between 59.000 and 49.990 points, with an average of 53.675 points;

- The top three athletes in this final were not among those who participated in the previously analyzed
continental competitions.

Our prediction regarding the score expected to win the Women'’s All-Around competition was 56.000 points,
and Alice D’Amato (Italy) slightly exceeded this prediction. She placed fourth with a score of 56.333 points.

In the All-Around competition, we are dealing with complete athletes who perform high-value routines,
maintaining a balance between difficulty and execution across all four apparatus. The fact that the top three
athletes exceeded the values estimated in our prediction once again confirms the high level and commitment
consistently demonstrated at the Olympic Games.

In the Women’s All-Around competition as well, athletes adopt a comprehensive preparation approach,
encompassing artistic, technical, theoretical, psychological, and physical components, with tactical preparation
playing an essential role during the Olympic cycle year. Athletes, together with their coaches, prefer a discreet
training approach in terms of performance visibility, ensuring that they deliver a truly remarkable performance
during the Olympic competition.

Conclusion

The analysis of women'’s artistic ggmnastics competitions highlights the dynamic and unpredictable nature of
both the Team and All-Around events. Differences in regulations between qualifications and finals significantly
influence the results, with higher scores in qualifications being explained by the possibility of discarding a lower
score.

Comparing team performances shows that rankings are not consistently maintained across competition stages,
emphasizing the importance of tactical adaptation and the management of competitive pressure in the final. The
results achieved by teams such as the United States of America confirm the effectiveness of discreet preparation
strategies and the capitalization on exceptional athletes, whose individual contributions can decisively influence
the final score.

The predictions made prior to the competition proved largely valid, confirming the essential role of statistical
analysis and forecasting in optimizing performance. However, the fact that some athletes and teams exceeded
these estimates highlights the high and continuously evolving level of gymnastics at the Olympic level.

In the All-Around event, the results confirm the trend toward complete performances, based on a balance
between difficulty and execution across all apparatus. At the same time, the emergence of top athletes who did not
participate in continental competitions suggests the existence of preparation strategies aimed at maximizing
performance in major events.

Overall, tactical preparation, alongside the other components of training, emerges as a determining factor of
success, requiring an integrated approach based on thorough knowledge of opponents, analysis of the competitive
context, and rigorous planning. Thus, prediction and forecasting become indispensable tools in achieving peak
performance in women’s artistic gymnastics.

Acknowledgments

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for

publication.



Timisoara Physical Education and Rehabilitation Journal

References

1. Alesi, M., Bianco, A., Padulo, J., Vella, F. P., Petrucci, M., Paolj, A, ... & Pepi, A. (2014). Motor and cognitive development: the role of karate.
Muscles, Ligaments and Tendons Journal, 4(2): 114.

2. Baginska, J., Piepiora, P., Piepiora, Z., & Witkowski, K. (2022). The geography of Olympic combat sports - part one: judo, karate,
taekwondo. Archives of Budo, 18, 183-192.

3. Blazevi¢, S., Kati¢, R., & Popovi¢, D. (2006). The effect of motor abilities on karate performance. Collegium Antropologicum, 30(2), 327-
333.

4, Boutios, S., Fiorilli, G., Buonsenso, A., Daniilidis, P., Centorbi, M., Intrieri, M., & Di Cagno, A. (2021). The impact of age, gender and technical
experience on three motor coordination skills in children practicing taekwondo. International Journal of Environmental Research and
Public Health, 18(11): 5998.

5. Chaabene, H., Hachana, Y., Franchini, E., Mkaouer, B., & Chamari, K. (2012). Physical and physiological profile of elite karate athletes.
Sports Medicine, 42(10), 829-843.

6. Chung, P,, & Ng, G. (2012). Taekwondo training improves the neuromotor excitability and reaction of large and small muscles. Physical
Therapy in Sport, 13(3), 163-169.

7. Dhawale, A. K., Smith, M. A,, & Olveczky, B. P. (2017). The role of variability in motor learning. Annual Review of Neuroscience, 40, 479-
498.

8. Fong, S. S, Tsang, W. W,, & Ng, G. Y. (2012). Taekwondo training improves sensory organization and balance control in children with
developmental coordination disorder: A randomized controlled trial. Research in Developmental Disabilities, 33(1), 85-95.

9. Ghadiri, F., O'Brien, W., Soltani, S., Faraji, M., & Bahmani, M. (2022). The effect of karate interventions on the motor proficiency of female
adolescents with developmental coordination disorder (DCD) from high and low socio-economic status. BMC Sports Science, Medicine
and Rehabilitation, 14(1), 121.

10. Jakubiak, N., & Saunders, D. H. (2008). The feasibility and efficacy of elastic resistance training for improving the velocity of the Olympic
Taekwondo turning kick. The Journal of Strength & Conditioning Research, 22(4), 1194-1197.

11. Kazemi, M. Waalen, J., Morgan, C., & White, A. R. (2006). A profile of Olympic taeckwondo competitors. Journal of Sports Science & Medicine,
5(CssI), 114-121.

12. Kim,E, Lim, S. T, Kim, K, Lee, K, Lee, B., Kwak, T., Jeon, M., Kim, K., Kim, D., Park, J., & Song, J. H. (2019). Effects of lower fatigue protocols
on motor neuron excitability in Korea National Team Taekwondo athletes. Archives of Budo, 15, 259-264.

13. Lee, Y, Guidotti, F., Capranica, L., Pesce, C., Benzing, V., Hauck, ], & Ciaccioni, S. (2025). Olympic combat sports and mental health in
children and adolescents with disability: a systematic review of controlled trials. Frontiers in Psychology, 16: 1567978.

14. Lenetsky, S, Harris, N., & Brughelli, M. (2013). Assessment and contributors of punching forces in combat sports athletes: Implications
for strength and conditioning. Strength & Conditioning Journal, 35(2), 1-7.

15. Litwic-Kaminska, K., Brzezinska, P., Waldzinski, T., Durzynska, A., Stankiewicz, B., Bartik, P., Kochanowicz, A., & Mieszkowski, J. (2023).
Affective temperament, coping styles and frontal functions among elite boxing and karate athletes. Archives of Budo, 19, 309-317.

16. Lupu, A. Lupu, A. V,, Mihai, 1., & Mihailescu, L. E. (2026). A comparative analysis of repetition speed development in Gyaku-Tsuki and
Mae-Geri techniques in junior Kempo athletes. Pedagogy of Physical Culture and Sports, 30(3), 207-216.

17. Lyuchkova, E, Nesen, O., Bartik, P., & Skrobecki, J. (2022). Increasing the level of coordination abilities of young taekwondo athletes aged
13-14 under martial law. Pedagogy of Health, 1(2), 59-64.

18. Markovi¢, G., Misigoj-Durakovi¢, M., & Trnini¢, S. (2005). Fitness profile of elite Croatian female taekwondo athletes. Collegium
Antropologicum, 29(1), 93-99.

19. McKay, A. K. A, Stellingwerff, T., Smith, E. S., Martin, D. T., Mujika, L., Goosey-Tolfrey, V. L., Sheppard, J., & Burke, L. M. (2022). Defining
Training and Performance Caliber: A Participant Classification Framework. International Journal of Sports Physiology and Performance,
17(2),317-331.

20. Morin, ]. B, & Samozino, P. (Eds.). (2018). Biomechanics of training and testing: innovative concepts and simple field methods. Springer.

21. Olhos, B, Branco, M,, Rosa, B,, Catela, D., & Mercé, C. (2026). Effects of Martial Arts Intervention in Children and Young People with
Developmental Coordination Disorder (DCD): A Systematic Review. Children, 13(2): 282.

22.  Parr, D.Y. (2018). Strength and Conditioning for Combat Sports. The Crowood Press.

23.  Pashkov, L. N. (2015). Methodic of coordination’s perfection of junior taeckwondo athletes at stage of pre-basic training. Pedagogics,
Psychology, Medical-Biological Problems of Physical Training and Sports, 19(5), 27-31.

24. Piepiora, P, Reguli, Z,, Kazimierz, W., Maslinski, ., Dziéba, N., & Piepiora, Z. (2022). The personality traits of Polish junior and senior
national team in Olympic karate and handball - comparative analysis. Archives of Budo, 18, 37-45.

25.  Predoiy, R. (2015). Intersegmental and eye-hand coordination in elite junior tennis players. Procedia-Social and Behavioral Sciences, 187,
107-112.

26. Predoiy, R, Bertollo, M., Piotrowski, A., Stanescu, R, Hamdi, F., Szabo, G., & Cosma, G. (2025). Psychological resilience in Olympic combat
sports. Frontiers in Psychology, 16: 1605765.

27. Predoiy, R, Stanescu, R,, Alberton, M., Lixandru, V., Ciudoiu, I. A,, Marica, A. V., loan, A. D., & Cosma, G. (2024). Assessing coordination in
open-and closed-skill sports-martial artists and sprint athletes. Discobolul - Physical Education, Sport and Kinetotherapy Journal, 63(2),
127-141.

28.  Santuz, A, Ekizos, A, Eckardt, N., Kibele, A., & Arampatzis, A. (2018). Challenging human locomotion: stability and modular organisation
in unsteady conditions. Scientific reports, 8(1), 2740.

29. Saraiva, B.T.C, Tebar, W. R, Dos Santos, A. B., Antunes, E. P,, Silva, S. C. B,, Furuta, D. T,, ... & Christofaro, D. G. D. (2025). Effects of different
modalities of combat sports on the motor skills of children and adolescents. BMC pediatrics, 25(1): 562.

30. Shumway-Cook, A., & Woollacott, M. H. (2021). Motor control: Translating research into clinical practice (6th ed.). Wolters Kluwer.

31. Teodorescuy, S., Bota, A, Mitrache, G., & Predoiu, R. (2012). Study about the computer-imposed time and the self-imposed tempo
coefficients in determining intersegmental coordination - implications for individual and team sports. Procedia-Social and Behavioral
Sciences, 33, 45-49.

32. Tschopp, M, Hess, N., Andrey, P., Rothenbiihler, A, & Studer, F. (2025). Effects of Neuromuscular Training on Performance and Injury
Prevention in Youth Team Sports: Development of an Evidence-Based Educational Program. Current Issues in Sport Science (CISS), 10(2),
057-057.

33.  Vico], S. I, Teodorescu, S., Rosca, R, & Predoiu, R. (2025). Psychomotor and cognitive abilities in U14 football players: a comparative

analysis across playing positions. Discobolul - Physical Education, Sport & Kinetotherapy Journal, 64(1), 27-40.



