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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”
As we know density of water is a greater than density of air. When we swim it’s a lot harder for us to move through the water quickly because we are held back by some sort of resistance unlike when we move through air we can move a lot quicker as there’s no resistance holding us back. According to Toussaint (2002) we can help to minimize resistance if we increase the phase of propulsion. However this can only be done if the swimmers ability to good. Also from research conducted by Toussiant (2002) drag is the factor that will always limit performances. There are four types of drag/resistance and they are Skin friction, eddy resistance, wave and frontal drag. 
When using front crawl as a technique in swimming it’s important that you stay as streamlined as possible by keeping your body position as flat as you can. By doing this you’ll move through the water easier and more efficiently without a greater risk of resistance holding you back. Front crawl is said to be the easiest stroke of them all and is used a lot by beginners when they want to move through the water in a fast paced and lesser chance of being hit with a lot of resistance. According to Toussaint and Beek (1992) frontal drag can be caused if the head is up and isn’t in line with the shoulders. In a study run by Strlazala and Krezalek (2010) a lot of swimmers allow two of their shoulder to exit the water when they come up for a breath therefore, they are knocked off balance. The body should roll side to side as the swim strokes are executed. This allows the body to stay higher than the water which results in less frontal drag. According to Toussaint (2002) to it’s been proven that by changing body position and keeping head down whilst completing the stroke some sort of reduction in drag/résistance can be accomplished. Also it’s been suggested that if your body is kept streamlined as much as possible it will reduce wave drag (Wilson, 2003). 
Like front crawl, back crawl has a similar range of stroke frequency and stroke volume (Craig and Pendergast, 1979). Back crawl has the second greatest velocity depending on the swimmers horizontal distance the body travels during the full stroke cycle (Sanchez and Arellando, 2002). According to Barbosa et al it’s important to keep your body position as streamlined as possible but also to have a slight slope down to hips to ensure legs and knees remain under the surface of the water. This will avoid any wave drag and will help move through the water in a more controlled way. If the legs do break the surface of the water there will be a larger depression and elevation therefore a greater wave drag (Vennell, 2006). To avoid wave drag and avoid a stiff neck it’s best you stay as relaxed as you can looking up to the roof. According to Chollet and Seifert (2010) the body roll in back crawl may lead to a 90 degree abduction of the shoulder during the mid pull therefore if this is done correctly it will contribute to avoiding frontal drag. 
In front crawl the arms play a huge part in determining whether you create any sort of drag/resistance. It’s important that when the arm action is used in front crawl that the thumb leads the motion because it creates more force than if the little finger was the main form of motion (Bixler and Riewald, 2002; Silva et al, 2008). According to Marinho et al  (2010) with fingers that are kept closer together when hitting the water showed less values of wave drag. According to Barbosa et al (2011) if your elbow is bent when you reach your hand in front of your body as you enter the water there’s a greater chance of preventing frontal drag. To lower the chances of being struck with eddy drag it’s important the entry of the arm should be between in line with the head and shoulders with the hand should be directed towards the water with palm facing downwards. Wilson (2003) suggests that excessive movements of the arms in front crawl can lead to increase in wave drag therefore slowing the swimmer down and making them work harder and not getting any significant advantages out of it. According to Formosa ,D.P., Mason, B,R., and Burkett, B.J., (2009) in the pull and push face of front crawl the force in the pull phase was greater than the push face. Also it explains that the maximum amount of the propulsive phase wasn’t able to be produced until the arm that was recovering was in the water after catching. This wouldn’t be possible if the phase isn’t completed correctly because there would some sort of drag/resistance holding you back. 
Research shows that in back crawl there are 4 different phases and each one can contribute to form drag if done incorrectly. The entry and catch is the first phase where your arm enters the water and is stretched out to the side of you. If you don’t rotate your arm in this motion you could cause frontal drag or form drag. According to Schnitzler, Seifert, Ernwein and Chollet (2008) when the arm enters the water in the first phase it has to be gentle to avoid pushing the water downwards and forwards with the arm. If the entry isn’t gentle there’s a risk that you could increase drag. In the first down sweep of the stroke is a non propulsive phase and it prepares the arm ready for the catch which comes in the next phase. Research done by Jeszynski (2013) shows that eddy drag can be created in the catch phase if the arm technique isn’t conducted correctly when applying propulsive force. If the arm isn’t bent at 90 degrees at the first down sweep and if the if the arm surface area isn’t facing outward and backwards it will create frontal drag because it produces a much bigger surface area therefore it pushes against the water in a direction that’s opposite to a forward motion.  In the upsweep motion the whole of the swimmers arm moved as an unit. The difference is that when the arm rotates the forearm and palm change to an outward and inward motion which can create eddy drag and can slow the swimmer down. 
The legs in front crawl determine whether you create eddy drag. According to Millet (2002) if the legs drop down it will create eddy drag which slows you down incredibly. It’s been reported that by using the six beat kick there seems to be an increase as a function of the swim velocity. The 2 beat and 4 beat kick are used predominantly for longer distance events (Millet, 2002). According to Moghaddam (2007) the leg action in front crawl is used to keep the body as streamlined as it possibly can and reduce drag. In front crawl the legs should be relaxed and move in a continuous motion. By being relaxed in the water it will help the swimmer to stay in line and high on the surface of the water which will decrease the chances of any frontal drag because the swimmers legs haven’t fallen down. To stay as streamlined as possible and avoid sinking the legs there should be a slight bend at the knee. This will occur during the upbeat and the start of the downbeat. The straighter and more streamlined you are and with your legs and toes straightened and stretched as much as you can will contribute to a more efficient travel when going through the water. 
The legs in back crawl should be bent slightly at downward movement and when it’s time for the leg to come back up the leg should stretch towards the surface of the water. This provides stability and mobilizes the core. To avoid frontal drag it’s important that the legs should be shoulder width apart because it will contribute massively to keeping the body as streamlined as possible (Chollet, 2010). To ensure legs are contributing to the stroke you should use long, shallow kicks from the hips. If the kick is coming from the knees you will create frontal drag and could risk slowing you down. If ankles are floppy it can help you stay a float easier because when you’re not relaxed the more dense you are therefore not as buoyant as you would like. 
According to Vezos, Gorgoulis, and Mavromatis (2007) a swimmer should take a breath in the first part of recovery and during the second half of the recovery the face should be returned back under the water. When a swimmer come to the surface to take a breath the head should be turned but also when this happens the body should roll to prevent the head coming out of the water completely. If the head does lift out of the water, it can create frontal drag. According to Maglischo (1982) if the body was turned on its side more it’s better than being in a flat position. A swimmers breathing pattern will depend on which side they will feel more comfortable turning the trunk and head. If a swimmer has one side that they would rather turn towards it’s best they go that way all the time. If a swimmer turns the opposite way, the way they don’t feel comfortable it could cause frontal drag as the head could lift and out of water instead of turning to the side. 
In back crawl swimming a swimmer might think that they can breath whenever they want. According to Barbosa (2011) this isn’t the case. Whilst using back crawl to travel through the water a swimmers breath should correlate with their arm stroke. This is a good way to breath because it promotes consistent breathing patterns , less chance of water going in to your mouth and also can be used in long distance and short distance back crawl. I’ts important that a swimmer has a clear breathing pattern because if they don’t and water enters the mouth and the swimmer panics it can cause wave drag because of turbulence you create . 
In front crawl having bad arm and kick accuracy can lead to drag that can slow you when you swim. It’s all down to the timing of the arm and leg action. Some swimmers unknowingly let the leg kick speed up and also  the arm action. This leads to poor technique therefore in increase in drag as your technique is incorrect. The same goes for back crawl because poor technique of the arm and leg actions is down to swimmer speeding up the actions when it’s not needed which results in a increase in drag. 
In conclusion swimmers from beginners to someone who is elite will always face some sort of drag whilst swimming. According to Toussaint (2002) a swimmer can improve by reducing drag and this can be done by ensuring the technique of the stroke is done correctly. If a swimmers technique of a stroke is done correctly to the best of their ability the better the chance of no drag being caused. There is another sort of the drag which skin friction (viscous). Viscous drag is deemed to be the weaker drag as everyone will experience this because when your skin touches the water and when you move through the water you’ll always be affected by skin friction and the water. Although you experience viscous drag mostly every time you swim the other drags/resistance are a lot stronger and can have a big effect on your swimming. 
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