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“Water is 1000 times more dense than air, so when the body moves forward through it, the water resists its movement.”
Discuss the above statement in relation to ‘Front Crawl’ and ‘Breaststroke’ showing a sound understanding of the different types of resistance/drag, swimmers need to overcome.


A swimmer’s main priority when in the water is finding the best way to travel as fast and as efficient as possible. Resistance is a huge element in finding this. “swim resistance is the effect of water upon the motion of a swimmer” (Thompson, 2007). Resistance is what allows a swimmer to both improve and to be set back. “There are several forces that act upon the movement of a human body as it travels through water - these forces are drag, lift, gravity and buoyancy” (James, 2014). If a swimmer wants to enhance their swimming techniques, they need to be able to overcome the different forces and develop a stronger and a more rapid way of moving. The four drags which affects a swimmer are: Frontal, eddy, frictional and wave. I will be using the Front crawl and Breast stroke to show understanding of these drags and to identify how swimmers can act upon these drags if they occur. 
Body position is one of the main priorities a swimmer needs to focus on when completing a stroke. Young (2018) explained that “A good front crawl body position should be streamlined and as flat as possible at the water surface, with the head in-line with the body.” This is the best possible way to prevent any water resistance as your body is consecutive and there are continuous mirror movements throughout. Positioning for the breast stroke is very similar to the front crawl as Young (2018) says “The body should be as flat and streamlined as possible with an inclination from the head to the feet so that the leg kick recovery takes place under the water.” The only big difference between the breast stroke and the front crawls body position is that the breast stroke uses a lot more space making it a slower stroke. “Although breaststrokers can generate great power and speed through the pulling motion, and even when kicking through the arm recovery, the leg recovery causes a near complete arrest in propulsion” (Leroy, 2018). This is suggesting that although breaststroke uses a lot of force and energy the leg recovery is slowing it down. This may be because the legs and arms are moving in turn rather than in time like the front crawl. Moving your legs and arms in time allows your body to remain streamlined and in a steady position. Frontal drag is a big factor for every stroke. “resistance caused by an object’s shape and profile as it moves through a fluid” (Luton, 2016). Although frontal drag can occur in both the front crawl and the breaststroke, it’s a lot more common for it to arise in breaststroke. The breaststroke position is harder and more difficult to perform than the front crawl and it takes a longer time to grasp. Therefore, many mistakes will be made throughout performing the stroke affecting the shape and creating a drag. 
In both strokes the legs perform different actions. The front crawl performs a Flutter Kick. “The flutter kick consists of alternating diagonal sweeps of the legs” (Costill, 1992, p.71). This kick provides an upbeat and downbeat motion allowing the stroke to remain balanced and streamlined. The breast stroke performs a Whip Kick. As Costill (1992) says, “The leg action in this stroke has evolved from a wide circling wedge kick, to a shorter, snappy whip kick”. This kick is a lot more challenging than the front crawl as it’s harder to perform and uses a lot more energy. Whereas front crawl has 2 phases of the kick, the upbeat and the downbeat. The breast stroke has 5. “Recovery, Outweep, Insweep, lift and glide” (Costill, 1992, p. 101). Although the breaststroke leg action is a lot more challenging, there are many drawbacks of the front crawl which will occur if the leg action is not completed correctly. Luton (2016) says “Whenever a swimmer executes a front crawl stroke, an eddy shaped as a vortex or whirlpool, forms at the water surface. If the stroke isn’t executed properly, the vortex will remain. If the vortexes accumulate around the body of the swimmer, the water resistance is increased”. This is suggesting that if the swimmer has tight feet or doesn’t keep their legs in a long-streamlined position then they will be dragged back into the hole that’s being created behind them, slowing them down and not allowing them to move very far. 
As well as the legs, the arms in front crawl and breast stroke both perform different actions. In front crawl “Arms should provide a continuous power and propulsive alternating action” (Young, 2018). This suggests that your arms should have precise timings and relationships which is correct for the position and speed. In the breaststroke the pull is short and sharp and doesn’t provide much propulsion. “The arm technique for this stroke usually becomes the dominant force when it should not.  It is very common for swimmers to put more effort into pulling themselves through the water, when it should be the leg kick providing the power and momentum” (Christophe, 2018). The legs in the breaststroke provide more propulsion rather than the arms like the front crawl. The front crawl mostly relies on its upper body for the momentum and speed. The wave drag usually occurs when the upper body and arms are providing poor technique. “When swimming at the surface, swimmers will experience wave drag. It is observed that above a certain speed, wave height grows rapidly with further speed increase, suggesting that wave drag cannot be neglected at high speed” (Stevens, 2002). This is suggesting that the faster you’re swimming the harder it is to prevent the wave drag from occurring. So, the wave drag will need to be dismissed before the swimmer reaches their peak performance. Your upper body is the main cause of the wave drag as it creates a flow of water over your back rather than creating a wave. As this water flow is creating considerably a lot of force it’s then forcing your legs to drop slowing you down. So not only does poor technique in the upper body affect your head and arms, but it also affects the rest of the body even when the legs had perfect technique to start. To prevent wave drag the most important point to remember is always to remain in a streamlined balanced position allowing the water to glide smoothly without causing any unwanted resistance. 
One of the final factors considered in both front crawl and breaststroke is breathing. Breathing is used in both strokes but are performed in different ways. As Christophe (2018) says “In the front crawl, breathing is a technique on its own that can take a while to master. This is because the head is submerged for the most part of the stroke cycle, which can be stressful for beginners”. When performing the front crawl your head naturally stays in the water, but to be able to continue the stroke for a long period of time you need to be taking breaths throughout the stroke. In front crawl you must roll onto the side of your body to take a breath keeping your head close to the water allowing you to continue the stroke. It’s a very difficult task to perform as you need to co-ordinate your arm movements with the inhalation also. The breathing technique for the breaststroke is a little different as Hardy (2018) explains, “In breaststroke, your stroke timing and breathing movement are linked, and are crucial to the efficiency of the stroke. The timing of the stroke varies from swimmer to swimmer and depends on your level of proficiency. However, the basic principles of kick, then glide, then pull and breathe, provide a good starting point for fitness swimmers”. Although breaststroke breathing is difficult as the correct timing of breath is needed following the movement of your legs and arms, it’s a much more natural form of breathing as you have a natural body lift which is an ideal breathing point. Whereas in front crawl you need to learn rotation and practice staying at a fast speed whilst rolling to the side to take a breath. 
If one of these factors is not completed at its best and a swimmer has not yet got the hang of the correct technique. Then they will need consider what they can do to allow them to stay at a high speed but also not allow frictional drag to occur. “Friction is a force that reduces the motion of substances that encounter each other” (Mack, 2017). Frictional drag is the least affective drag on the swimmers and may always not occur. But there are many ways to deal with the skin to water drag. “the most popular method/option is to either shave or wax all visible body hair” (James, 2014). By doing this, you are lowering the surface area of your skin so when you’re swimming, you’re creating smaller movements in the water using a smaller space. Although many people don’t believe this is true there have been many test studies taken place to find this out. “Sharp, Hackney, Cain and Ness (1988) did a two-day study of 6 swimmers. 4 x 200 descend each day with the swimmers shaved on the second day. Blood lactate levels for maximal speeds dropped by 23%. The main criticisms involve the small sample size and the possible interference from back-back lactate sets” (Madge, 2015). Despite the fact it doesn’t make much of a difference, it may still make the decision between 1st and 2nd place and may also knock a 10th off your PB. 
Throughout my research of this study, I have found that both strokes can be affected by both drags just in many ways. Some drags are less likely to occur during certain strokes but there are also many ways to prevent them if they arise. If the technique of both strokes is completed correctly then they will be carried out smoothly with no complications. Although front crawl is the most used stroke for speed, if you were travelling a longer distance then you should use breast stroke as it requires little energy. As Thomas (1996) explains “This stroke requires very little energy because your arms recover underwater and natural floatation keeps you afloat. When swimming long distances, this low energy stroke becomes a lifesaving factor”. Both strokes are used for several different reasons from speed to distances, they are both very useful if they are completed accurately. 
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