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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 ‘Back Crawl’ showing a sound understanding of the different types of resistance/drag, swimmers need to overcome. 
This essay talks about the forces which swimmers need to overcome when swimming front crawl and back crawl. The essay will first discuss the body position needed and what drags occur from that and how poor technique can affect the overall drag. The essay will then go on to discuss the leg action that is needed when swimming front crawl and back crawl and the position needed in order to minimize the types of drag. The arm action which is required in both front and back crawl will also be talked about and what swimmers can do to result in a more powerful crawl overall whilst minimizing the drags which take place.
When swimming, it is vital to know which forces change the state of motion of the body on which it acts (Payton, 1993). There are internal forces, a muscle contracting which applies a force on the attached bones, and external forces, forces which are applied on the swimming by the environment (Payton, 1993). Payton (1993) implies that although the body movements, the internal force, permit the swimmer to change position and connect with the environment, the external forces decide the body movements. This relates to Newton’s Third Law of Motion where he states, “For every action (force exerted by the swimmer on a second body, there will be a reaction (force) equal in magnitude but opposite in direction exerted by the second body on the swimmer” (Payton, 1993. Pp. 118). 
The body position of the swimmer is very important to the overall crawl (Payton, 1993). The back crawl requires the swimmer to be as horizontal and relaxed as possible (Young, 2013a). Having this body position reduces the amount of form drag as it reduces the frontal area displayed to the water by the swimmer (Payton, 1993). However, in back crawl the swimmer can’t be completely flat, as the knees would break the water, without the inclination of the body, which would cause wave drag (Furniss, 1995). Although, if there is too much inclination of the body there will be more frontal drag and eddy drag (Nessel, 2008). Eddy drag can pull the swimmer back because of the high pressure in front of them pulling them towards the low pressure behind them (Nessel, 2008). In front crawl we are the most streamlined out of all the swimming stokes (Sellwood, 1995) because we can be as flat as possible (Young, 2013b). 
The head should be around the hairline or swimming cap with eyes looking down and forward to ensure the amount of drag is reduced as much as possible (Young, 2013b). If the swimmers head isn’t in this position the hips and legs will lower causing more frontal drag as there is more of the body hitting the water (Young, 2013b). Eddy drag will also be increased as there is more space for low pressure water which will pull the swimmer back (Nessel, 2008). Another type of drag is skin friction (Payton, 1993). This type of drag reduces the speed of the swimmer however it is extremely minimal (Payton, 1993). Payton (1993) suggests that although wearing swimming costumes which are tight fitting can reduce this drag there is no powerful evidence to suggest shaving down makes swimmers go faster; many swimmers still shave down. When a swimmer rotates in back crawl, wave drag is created (Young, 2013a). This is because the movement is at the water's surface (Payton, 1993). However, this movement is necessary for the arm movement to be most efficient in creating propulsion (Keller, 2019a). In front crawl the swimmers hip rotates following the arms movements but because the rotation happens below the surface of the water no wave drag is caused by this (Keller, 2019b).
Although the leg action doesn’t provide a great amount of propulsion in front and back crawl, poor technique can hinder the overall crawl from the drags which occur (Young, 2013a & Young, 2013b). In both the front and back crawl, the legs kick in an alternating action (Young, 2013a & Young, 2013b). Young (2013a & 2013b) states the importance of having long legs and floppy feet will make the swimmer more streamlined and less drag will be caused. When swimming back crawl swimmers must understand why their knees can’t break the water (Young, 2013b). In back crawl swimmers need to be slightly angled so their knees don’t break the water (Young, 2013b). Nessel (2008) suggests this is necessary because of the wave drag that would be caused from the knees hitting the water which would slow down the swimmer. This is also backed up by Payton (1993) who outlines that an increase in vertical movements will result in more wave drag. In front crawl the legs don’t cause as much wave drag because the legs are facing towards the bottom of the pool (Young, 2013a). However, the leg action in front crawl means new swimmers could kick from the knees which will not provide much propulsion meaning they won’t be as efficient (Young, 2013a). 
Another type of drag that can occur from the leg movement in both crawls is eddy drag (Nessel, 2008). Nessel (2008) states that this drag usually happens because of poor technique or the swimmer getting tired and the legs dropping out of the streamlined position. When competitively swimming front crawl 5% - 10% of the overall power comes from the legs and 20% in back crawl (Nessel, 2008). Having eddy drag slow the swimmer down can really affect how efficient they can be as the low pressure behind them will pull them backwards meaning they have to work harder (Nessel, 2008). Frontal drag can also take place when performing both front and back crawl (Payton, 1993). To minimize this type of drag swimmers must keep their frontal area as little as possible but when doing this must not cause other types of drag (Nessel, 2008). For example, when swimming back crawl the swimmer can’t make their frontal area much smaller as they need to be in a position which won’t cause wave drag. It is much easier to reduce the frontal area when swimming front crawl as swimmers can be much more streamlined (Payton, 1993).
The arm action in back crawl and front crawl supplies most of the propulsion of the entire crawl (Young, 2013a & Young, 2013b). A swimmer with more strength can apply more force during the propulsive phase allowing them to swim faster (British Swimming, ). When a swimmer does the front crawl arms, their fingertips should enter the water first with the hand at a slight angle, ideally 45 degrees (Young, 2013a). This ensures that wave drag is minimized as the swimmer creates a smaller wave therefore not creating as much wave drag as there would be if the hand entered the water flat (Payton, 1993). In back crawl there are two possible arm entries a swimmer can do (Young, 2013b). The straight arm pull is used in recreational swimming and the bent arm pull is usually used in competitive swimming as is provides more propulsion (Young, 2013b). In both arm pulls the little finger enters the water first, this will cause some wave drag but it is as minimal as possible (Payton, 1993). 
Whilst doing the arm pulls in both front and back crawl there are also other types of drag that can occur (Payton, 1993). Form drag is one of the drags to happen from poor technique (Nessel, 2008). Although swimmers may think going faster will reduce the drag, form drag is increased when the swimmer goes faster meaning they must work harder to overcome the force (Payton, 1993). Swimmers arms and legs can have a tendency to go over the center line of the body which results in poor lateral alignment (Nessel, 2008). Nessel (2008) also states that the swimmer shouldn’t put in too much effort into going quickly as this can worsen the technique but rather should take time to enhance the technique and streamlining of the stroke to become more efficient. This is known as swimming big which competitive swimmers understand is needed so they don’t fatigue too soon into the race by swimming too fast (Nessel, 2008).
To conclude, both strokes have resistive drags which swimmers need to overcome (Payton, 1993). Resistive drags such as skin friction drag is minimal and won’t affect the overall swim too much, even though swimmers buy swimming costumes which can reduce this (Payton, 1993). Other resistive drags such as eddy drag will pull the swimmer backwards meaning they have to work harder if they have a poor technique in front crawl but in back crawl, eddy drag will always be there to minimize the wave drag that would be caused by the knees (Furniss, 1995). Frontal drag is minimal when swimming front crawl well, as it is the most streamlined crawl of them all (Sellwood, 1995). Back crawl isn’t as streamlined because of the inclination swimmers have to have, so frontal drag is caused (Young, 2013b). Wave drag is another type of drag discussed in this essay and is usually caused by the hands entering the water (Payton, 1993). Even with good technique of hand entry into the water wave drag will still have an impact (Payton, 1993). The lateral alignment of the swimmer has a major impact on the technique, if the swimmer is all over the place they will cause more frontal drag but if the swimmer rotates their body to move they will have much better lateral alignment allowing them to reduce frontal drag (Nessel, 2008).
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