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“Water is 1000 times denser 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.

When individuals swim ‘front crawl’ and ‘back crawl’, swimmers will have to overcome certain drags and resistances, which can affect gaining speed within the water, making itthem difficult to gain speed whilst in the water. Within my essay, I will be discussing/ analysing why (you don’t need ‘does’) the water resists the body’s movement, also I will discuss when swimming ‘front crawl’ and ‘back crawl’ how it is is (you don’t need will be) difficult in relation to the different types if resistances/drag. When discussing these topics, I will show a sound understanding of key terms used throughout such as: ‘resistance’, ‘drag’ and ‘dense’. ‘Resistance’ (capital letter at the start of a sentence) referred in the Cambridge Dictionary (2017) as “a force that acts to stop the progress of something or make it slower”. In the Oxford English Dictionary (2017) ‘density’ or ‘dense’ is referred as a “closely compact substance”.
Water is 1000 times denser than air, is clearly stated within the title. You need a source for this. How do we know?,  Tthis is because within water the ‘water molecules’ are compacted together giving little room to move. This means that there are more water molecules per cubic metre than the amount of nitrogen molecules within the air. Source?
‘Front and back crawl’ are two of the most popular strokes, you need a semi colon not a comma the others are breaststroke and butterfly. ‘front again capital letter at the start of a sentence crawl’ will require the individual to float in the water facing down, extending their arms above their head before pulling back underneath the surface of the water to provide propulsion.  Each (each stoke requires the individual to pull the water towards them and extend behind them creating ‘propulsion’). ‘Propulsion’ you define the word the first time you use it is defined as “a force that pushes something forward” (Narita, Nakashima and Takagi, 2017). Within ‘front crawl’ the main source of ‘propulsion’ comes from the arms on the down grab and pull phrase with the assistance of the individual’ss i.e. the legs belonging to the individual, therefore ’s legs whilst the ankles are plantarflex or commonly referred as ‘floppy ankles’ whilst teaching children or individuals new to swimming. The kicking assists the propulsion phase and minimises resistance/drag. “The kicking movement is an up and down continuous movement” (Lucero, B. 2009), with the whole leg getting involved in the action and creating propulsion.


Drag
In front and back crawl there are four main types of ‘drag/ resistance’,  frontal, wave, skin friction and eddy. “Drag has a major influence on swimming performance because swimming is performed in water, which has a greater density than air.” Formosa, D., et al (2013). Frontal drag is defined as “when the body rides too low in the water, producing a large surface area that pushes against the water in the direction opposite of forward motion” (Grant, 2017)., wave Wave drag is defined as “Turbulence at the surface of the water is the cause of this type of drag” (Grant, 2017), skin drag is defined as “skin friction is the kinetic friction of the swimmer's skin and suit with the water” (Grant, 2017), and eddy drag is stated as the effect of “poor stroke technique and riding too low in the water. Water is unable to fill in instantly behind the swimmer, causing them to pull water and air bubbles along with them”. (Grant, 2017), which all effect the propulsion oif the swimmer, making it harder to accelerate and potentially decelerate in the water.


Front and back crawl technique
B-Body position/comp
Front crawl
Body position is important in swimming, dueo to the fact having the correct body position will give the swimmer the stream line effect,  reducing frontal drag in the water., Tthis will then lead to the swimmer being able to move through the water with less resistance. It is very important for the individual to stay as ‘streamline’  as possible, its Sentences! important to remember to keep the top of the head should be out of the water “so the water goes around the head rather than over it” STA,.(2017) it also states that the “water level should be between the hair line and the bridge of the nose and eyes look forward and downwards” STA,.(2017). During this stroke the most likely type of drag is ‘frontal’ and possibly ‘form drag’. This would be related to a bad body position , this cancan be numerous errors  for example, if the individual’s hips dipped to much in the water, they become less ‘streamline’ creating an increase of profile area meaning more drag. To decrease drag the swimmer will need to stay streamline and not increase their profile area.
L - leg action
Leg action during this part is simple, the kick begins at the hips, works its way to the knees and the feet “with the ankles remaining flexible throughout” STA,.(2017) throughout this the legs will be long and flexible throughout the stroke. The leg moves up and down in an ‘upbeat’ but is “slight flexion of the knee” STA,.(2017), when the downbeat is taking place the leg straightens and when the down beat is being performed the ankles should be pointed with the toes pointed. There are a few drags which will affect this, the first is profile drag, as stated previously this is because of the swimmers ‘form’ in the water where their hips could be too low or too high. The second would be eddy drag; this is due to the fact of water filling in behind the swimmer whilst kicking. This will have a pulling back effect of the swimmer causing them to slow down/ decrease in speed.  Wave drag would have an effect due to the fact the kicking can cause turbulence of the surface water creating a bow wave slowing the swimmer down.
A - Arm action
The arm action provides the main propulsion in the stroke. The action is “continuous and alternating” STA,. (2017) during the stroke the action accelerates from the entry of the hand to the release from within the water. When the recovery is “delayed the swimmer tends to not pull their arm into the centre of their body meaning they are creating drag” also when the arm isn’t straight on recovery if “slightly bent can cause drag and slow the swimmer down”(Masters Swimming Hub, 2018). Similar to the kick form drag is one of the most present, this is especially common in swimmer who don’t close their fingers when entering and pulling the water. There has been study’s saying to use ‘hand paddles’ to help individuals with this problem increasing their streamline effect and reducing drag. 
B – Breathing “breathing should be regular, inhalation taking place with one arm action and exhalation with the other” STA, (2017) with this it minimises drag as you are rotating your upper body slightly creating a ‘pocket of air’ which the swimmer can inhale when done incorrectly the types of drag which occur are ‘form drag’ due to incorrect form as you are increasing your profile area having a pullback effect on the swimmer. Also, when a swimmer comes up to breath they sometimes have their head too far out of the water creating ‘eggy drag’ which, as  stated previously, makes water fill in behind them and slows them down.
Back crawl
B – Body position
Back crawl should be as flat and streamline as possible, the head should always be held so the eyes are constantly looking upwards. The ears should be partly submerged, according to the STA, (2017) “there is a slight inclination downwards from the head to the feet so that the leg kick can be performed without the feet coming above the water”, this could affect the speed of the individual due to the fact if the inclination is too great it gives the swimmer a larger profile area increase form drag therefore slowing the swimmer down. Along the longitude axis there will be a slight rotation of roughly “60 degrees” (STA, 2017), (Keller, C. 2016) during the actual stroke but there should not be any side to side motion from the body as this can create wave drag due to the body creating some waves., Aas a result, it will decrease the swimmers speed and also make the individual to work harder to gain speed. 
L – Leg action
The pattern is an alternating ‘up and down action’ similar to the technique used in back paddle. Having a good leg kick in back crawl is important as it helps with balance but also provides the main source of propulsion. When kicking it starts from the hip with minimal bending of the knee. On the upbeat the toes may turn inwards and break the surface of the water helping with the propulsive phase as this occurs on the upbeat. The main types of drag which could occur here is wave, form and eddy drag. Wave drag will occur due to the swimmer kicking too hard creating turbulence of the surface creating a bow wave. Form will occur if the swimmer isn’t keeping their legs straight with minimal bend at the knees creating a larger profile area where the water can “drag them back” (Keller, 2016). Eddy drag will happen as the water refills behind the individual creating the ‘pull back effect’ as the higher pressure due to their body’s. the swimmer will be getting pushed back by the water. AlsoAlso, the lower pressure of water behind them  causedthem caused by draeg will slow them down as they move through the water.
A – Arm action
In back crawl the arm movement is ‘continouscontinuous and alternating’ within the recovery phase it takes place above the water. When starting the arm action phasephase, the swimmer needs to lead with their thumb as the arm comes out of the water. The arm should be a secondary movement to the shoulder, the arm should come out of the water with the “movement of the shoulder” (Masters Swimming Hub, 2015). When entering the water your little finger should enter first, making sure to have a straight arm with the palm facing outwards, your arm should pass your ear and then enter the water between the centre of your head and the shoulder. If the swimmer pulls their opposite hand out of the water straight away after the arm enters it will cause resistance ‘form drag’ and ‘wave drag’ this is because of the arm causing turbulence on the surface. 
B – Breathing
In back stoke normally a breath is taken when the arm cycle is complete and the swimmer should avoid holding their breath. According to the STA, (2017) swimmers should try and breath in every time the swimmers arm passes their ear, creating a pattern/rhythm for the stroke. Form drag is the most common drag present during breathing as the swimmer might over contemplate the action and increase their profile area, creating greater resistance within the water. This is due to the individual rolling too much when completing the arm action creating a ‘barrier’ against the water pushing them back slightly.
conclusion
To conclude, what is a 1000 more dense thant air due to the molecules being more compact than a gaseous substance. The particles move freely within a gas but are more compact within liquid and even more compact within a solid. The density or thickness of the water is what creates drag against the swimmer. The four types of drag are form, eddy, skin and wave drag. A all are present in every stroke, just some more than others, for example skin drag is constantly in every stroke but because it effects the swimmer the least the drag effect is close to nothing this is due to ‘voids’, friction and turbulence of the water. The most dominate type is ‘form drag’ which relies on the swimmer’s body profile, position and shape in the water. “The greater the ‘barrier’ the greater the resistance”. Being streamline and having the mind to body coordination for leg, arm action and breathing sequence is the most productive and effective way to reduce resistance/drag and to increase one’s speed within the water.
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