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Abstract 

All competitive swimmers, whether they are fast or slow, swim using various swimming 

techniques. Every swimmer is trained to improve each aspect of their technique over time to 

achieve satisfactory results in their swimming career. However, it is unclear how much of an 

effect kicking pattern has on swimming speed. Although research has been conducted on the 

several aspects of swimming, it has yet to address specific kicking patterns that result in higher 

swimming efficiency, and what those patterns are. I decided to test different kicking patterns to 

determine which pattern produced a higher swimming speed on average. I experimented used 

human participants who swam four 50-yard freestyles using four different common kicking 

patterns. I timed all four 50s for each swimmer and calculated the average times for each kicking 

pattern to determine which pattern produced the fastest average swimming time. Out of the four 

kicking patterns I tested – the 2-beat kick, the 4-beat kick, the 6-beat kick, and a randomized kick 

– I found that the 4-beat kick resulted in the highest average kicking speed, although several 

people individually had faster times while using the randomized pattern. These results are meant 

to assist competitive swimmers who are striving to achieve faster swimming times. 

 

Introduction 

 In this project, I am researching how leg kicking pattern affects swimming speed in 

freestyle. I researched several articles on the topic and found an article about the effect of the Six 

Beat Kick technique, which is a technique where swimmers kick six flutter kicks per arm cycle 

when swimming freestyle. This article piqued my interest about various kicking patterns, and if 

they affect freestyle swimming speed, so I decided to test it. In this experiment I tested how four 

different kicking techniques – the 2-beat kick, the 4-beat kick, the 6-beat kick, and randomized 

kick – affect freestyle swimming speed. 
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Procedures 

 

1. 7 participants signed an informed consent form.  

2. Each person swam a 50 yard freestyle swim using 4 different kicking techniques. 

3. In Trial 1, each swimmer used the two-beat kick technique, where the swimmer kicks two 

flutter kicks per stroke cycle. 

4. Each swimmer’s times from Trial 1 were recorded. 

5. All swimmers’ times from Trial 1 were averaged to find the average swimming speed 

using the two-beat kick technique. 

6. In Trial 2, each swimmer used the four-beat kick technique, where the swimmer kicks 

four flutter kicks per stroke cycle. 

7. Each swimmer’s times from Trial 2 were recorded. 

8. All swimmers’ times from Trial 2 were averaged to find the average swimming speed 

using the four-beat kick technique 

9. In Trial 3, each swimmer used the six-beat kick technique, where the swimmer kicks six 

flutter kicks per stroke cycle. 

10. Each swimmer’s times from Trial 3 were recorded. 



11. All swimmers’ times from Trial 3 were averaged to find the average swimming speed 

using the six-beat kick technique 

12. In Trial 4, each swimmer used no kicking technique, and kicked a randomized number of 

flutter kicks per stroke cycle. 

13. Each swimmer’s times from Trial 4 were recorded. 

14. All swimmers’ times from Trial 4 were averaged to find the average swimming speed 

using a randomized kicking pattern. 

15. The average swimming times from all four trials were recorded and compared to find 

which kicking technique resulted in the fastest average times. 

 

Materials: 

- 25 yard swimming pool (used for swimmers to swim in) 

- Timer/stopwatch (used to record swimming times) 

 

Works Cited 

• Cardoso De Matos, Cristiano, et al. “The Use of Hand Paddles and Fins in Front Crawl: 

Biomechanical and Physiological Responses.” Universidad Federal de Santa Catarina, 19 

Oct. 2012, periodicos.ufsc.br/index.php/rbcdh/article/view/1980-

0037.2013v15n3p382/24308. 

• Armen, Meiriani. “The Effects of Six Beat Kick Technique Training on Swimming Speed 

for the 50 Meters Freestyle.” SHS Web of Conferences, 29 Jan. 2018, www.shs-

conferences.org/articles/shsconf/pdf/2018/03/shsconf_gctale2018_00057.pdf. 

http://www.shs-conferences.org/articles/shsconf/pdf/2018/03/shsconf_gctale2018_00057.pdf
http://www.shs-conferences.org/articles/shsconf/pdf/2018/03/shsconf_gctale2018_00057.pdf


• Takeda, Tsuyoshi, et al. “Do Differences in Initial Speed Persist to the Stroke Phase in 

Front-Crawl Swimming?” Taylor & Francis, 22 Sept. 2009, 

www.tandfonline.com/doi/full/10.1080/02640410903046228?scroll=top&needAccess=tr

ue 

• Silveira, Ricardo Peterson. “The Effects of Leg Kick on Swimming Speed and Arm-

Stroke Efficiency in the Front Crawl.” PubMed, 13 Oct. 2016, 

pubmed.ncbi.nlm.nih.gov/27736243. 

• Gourgoulis, Vassilios, et al. “The Effect of Leg Kick on Sprint Front Crawl Swimming.” 

Taylor & Francis, 3 Sept. 2013, 

www.tandfonline.com/doi/full/10.1080/02640414.2013.823224?scroll=top&needAccess

=true. 

 

Results 

Out of the four kicking patterns I tested, I found that the 4-beat kick resulted in the highest 

average kicking speed. However, several people individually had faster times while using the 

randomized kicking pattern. 
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Discussion 

My prediction that the randomized kicking pattern was proved incorrect. The data shows that 4-

beat kicking pattern produced the fastest average swimming times. This might be because 

although most swimmers are familiar with the randomized kick, the 4-beat kick provided a 

repetitive and quick kicking pace that did not resulted in a steadier swimming pace than the 

randomized kick.  
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