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[bookmark: _Hlk503455731]“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 ‘Back Crawl’ showing a sound understanding of the different types of resistance/drag, swimmers need to overcome.

What is Swimming? It is an “Individual or team sport that uses arms and legs to move the body through water. The sport takes place in pools or open water.” (Google). Swimming or Competitive started at around the 1830s mark in Britain and the most common stroke that was performed during this time was breaststroke. Swimming wasn’t really a popular sport through the mid-1800s but this all changed in 1896 where swimming became a part of the first ever Modern Olympic Games. This was hosted in Athens and was the kick starter to the Olympic Games we now have every 4 years in todays society. Yet another major breakthrough within the sport occurred in 1908 when the world swimming association was founded, and they named it FINA. Due to the formation of FINA, swimming was able to announce its self on the world stage and soon started to host championships of its own. Swimmers started to become noticed, and some even had worldwide fame which only enhanced the reputation and interest into the sport. An example of this type of worldwide fame is Michal Phelps, Phelps has become the most decorated Olympian ever winning a total of 28 Olympic medals, 23 gold medals, 3 silver medals and 2 bronze medals. Whenever I think of swimming, Phelps is the first person that comes to my mind. He is the face of the sport.
There are a variety of strokes to master and each stroke has a different technique that swimmers must master in order to be able to perform the stroke correctly. Because swimming has a governing body, there are rules and regulations that must be adhered to avoid cheating or gaining unfair advantages over a fellow competitor. The regulations make sure that certain types of swimsuits are worn to enforce a fair race, caps and injury tape can also be worn if required. Like all sports, injury is inevitable, but many believe that swimming is one of the best forms of exercise one can do as you use all of the muscles in your body without having any impact on them. There are a lot of health benefits that can occur from partaking in the sport, these include cardiovascular fitness, muscular endurance, coordination, timing etc. WebMD states that “swimming is an ideal form of exercise for the physically fit and those with physical limitations. When swimming, the water is gentle on sore, fragile and stiff joints that would otherwise be hurt during land-based exercises. For example, obese and arthritic people are able to exercise in the water because of the cushioning effect the water provides. Injured athletes often find refuge in the pool because swimming allows them to continue to stay in shape but is also forgiving on their injuries.” 
The density of water is said to be 1000 times more dense than air. This means that swimmers will face far more resistance when performing than a runner or a cyclist would. Due to the density of water, it will create resistance or ‘drag’ that the swimmer will have to overcome. The different type of drag are frontal, eddy, wave and viscous. Frontal drag is the space is front of the swimmer. By the swimmer taking up a certain body position they will disturb the still water ahead of them and as a result they will experience frontal drag. It is important that the swimmer keeps the water ahead of them as still as they possibly can to ensure that they encounter as little drag as possible. Eddy drag is the current in the water which the swimmers’ movements will create. This will tend to pull the swimmer back and make it harder for them to make good forward propulsion. Viscous drag is the resistance between the swimmer’s skin, this is why top swimmers shave the hair off their body to reduce this type of drag. This is the least affecting form of drag and all depends on the roughness of the swimmer’s skin. Finally wave drag is the resistance created by the swimmer’s head and leg movements which in turn create surface waves which will decrease the chance of the swimmer having a streamlined swim. 
I am now going to discuss the different types of drag or resistance in relation to ‘Front Crawl’ and ‘Back Crawl’. Front Crawl is the quickest and most streamlined stroke there is. That is if it is performed correctly. The correct technique can be broken down into BLABT. BLABT stands for Body positioning, Leg action, Arm action, Breathing and Timing. The swimmer must ensure that their head is in line with their body and keep their eyes looking down and forward. Their shoulders should roll at the surface with their hips close and rolling with the motion of the stroke. Their legs must be in line with their body and they should keep their body rolling at a 45-60 degree angle. The leg kicks need to be sweeping diagonally with their foot plantarflexing to reduce the drag. The arms should enter the water bent with finger tips pointing down ready to catch the water and displace it backwards in order to create forward propulsion. On exit, the little finger needs to exit the water first with a relaxed body ready to repeat the process again. Breathing is a crucial part of the stroke and should be done so in coordination with the stroke. The swimmer should take their breath from the bow wave rotating their head slightly to the side to take in oxygen and when the head is back in the water the swimmer should be blowing out ready for the next intake of air. Breathing can be performed both bilaterally (every 3 strokes) and unilaterally (each stroke cycle). The component that ties all of BLABT together is timing. The timing of each individual process is crucial in the overall stroke as each body part/action must work in harmony to ensure a successful stroke cycle. 
Due to the density of water, the more streamlined the body, then the easier it will be to move through. A swimmer is always looking to produce maximum propulsion with each stroke and front crawl is the most propulsive stroke as if performed correctly the body will be streamlined and create little drag. Compared to breast stroke where the body is outside of the centre zone, you are able to cover a lot more ground far quicker due to the body not needing to displace as much water. Even though Front crawl is the most streamlined it still creates drag/resistance. “Frontal resistance occurs when the body rides too low in the water; essentially producing a larger surface area that pushes against the water in the direction opposite of forward motion” (physicinswimming.weebly.com). This is not the only drag that will occur when performing front crawl, viscous drag will occur but will not be noticeable to amateur swimmers as it will add millimetre of seconds to their stroke completion. The swimmer will most likely face Eddy drag. This is created through poor stroke technique. The swimmer will not displace enough water which in turn will create air bubbles and they will pull against the swimmer causing them to slow down. 
Back crawl has a unique technique as the swimmer cannot see what is in front of them. Their legs will kick down underneath the body rather than at the side. The body should continue to roll but the head must remain still. The arm should enter the water extended with the little finger catching the surface water firstly. The arms need to rotate in a circular motion with the arm brushing the ear as it passes. The swimmer is always able to breathe as their head is out of the water but the timing of the stroke needs to be good otherwise the rhythm and technique will suffer. “Swimming backstroke can be a first choice of stroke for the beginner because it free from the water and does not really require a breathing pattern so there are little or no difficulties. The only problem can occur is that some swimmers do not like lying on their back due to fear of the water.” (www.swimming-techniques-learn.com). Like Front crawl, poor body positioning will cause frontal drag which will have a negative impact on the swimmer. When performing Back crawl many swimmers do not feel confident so if they create too much resistance or waves then they often stop due to panic. Back crawl technique is vital to master so that the swimmer will become more relaxed when performing the stroke and this will lead to a sound stroke completion which will decrease the chance of creating eddy drag. 
“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 ‘Back Crawl’ showing a sound understanding of the different types of resistance/drag, swimmers need to overcome. In conclusion to this statement I have discovered through research of the topic that most drag/resistance occurs from poor technique or body positioning from the swimmer. In order to prevent this from happening practice of the stroke is essential along with competency and confidence in the water. If the swimmer is nervous when in the water then they will not be fully focused on performing the stroke which will lead to drag creation. Stroke practice and body position need to be regularly examined to ensure the swimmer isn’t creating unnecessary resistance for themselves. 
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