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“Water is 1000 times denser than air, so when the body moves forward through it, the water resists it’s movement with a force subsequently greater than the resistance of air. This force is resistance drag. Swimmers will accelerate forward as long as the propulsive forces they apply are greater than resistance forces holding them back” (position (Maglischo 2003, P43).

In swimming there are four different types of drag. The first type of drag is called Frontal drag is caused by the swimmer’s shape and position (Maglischo 2003, p49), they present to the oncoming water. “The space they take up is a function of body size and how well swimmers align their body both horizontally and laterally” (Maglischo 2003, p49). The second type of drag is skin friction and it is caused by the water and the swimmers’ skin (Physics of Swimming, A). It is important that the simmers skin is smooth in order to reduce this form of drag. The third type of drag is wave drag and this is caused by “the formation of waves” (Physics of SwimmingA). When swimmers move through the water the water, they create a wave called a bow wave “that rise up and press back against their bodies” (Maglischo 2003, P47). The final type of drag is called eddy drag. Eddy drag and it “is caused by poor stroke technique and riding to low in the water. The water is unable to fill in instantly behind the swimmer- causing them to pull water and air bubbles along with them: slowing them down” (Physics in SwimmingB).

Front crawl has the most streamline body position and is the fastest most efficient stroke (International experts in safety training solutions, 2012). However, if the stroke is taught or performed with the wrong technique the swimmers could experience different types of drag such as wave drag, Eddy drag and frontal drag. 

When swimming front crawl having a good technique is vital to be able to accelerate forward. For example, keeping your body as streamline as possible and your chin tucked down (SwimSwam, 2017) is important for minimizing wave drag. Placing your head too high in the water can increase drag in two different ways. Firstly, it increases the wave drag that hits your head and secondly your body position is altered causing your hips and feet to be lowered causing a non-streamline body position which will create frontal drag (Hall 2017).  Having your chin tucked down in the water allows the “wave to go over the top of your head and over your back-minimizing surface drag.” (Hall 2017).  “A good front crawl stroke technique has between 45 degrees to 60 degrees of body roll or rotation” (Triradar, 2011). Body rotation refers to the rolling around on the “long” axis of your body allowing your body to be streamlined, optimizing your performance (about to swim, 2016A).  “Swimmers must roll their body from side to side to gain propulsive force” (Maglischo 2003, p55). Propulsive force makes the swimmer swim faster as long as they are able to stay in a streamline position. Body rolling according to experts is an import part of swimming as it reduces form drag as the swimmer is spending more time on their side meaning that they are taking up less space in the water. (Maglischo 2003, p55).  Not only does good body rotation minimize drag, but when time correctly it is also one of the most powerful ways a swimmer can increase their distance as they move down the pool (The trace club, 2016). However, if the swimmer rotates their body over 60 degrees, they could see a drop in their performance as their body will not be as streamline and their shoulders would be above the surface resulting in wave drag. Even though body rotation can be seen as an advantage to swimmers it can also be seen as a negative. If the body rotation is lower than 45 degrees this will cause the swimmer to have frontal drag as well as less propulsion while swimming through the water, which could start to pull the swimmer backwards due to the lack of power they are generating. 

Not only is body rotation important while swimming freestyle, hip rotation is also important. “Hip rotation refers to the rotation of the pelvic griddle around the longitudinal axis of the body passing through the middle of the spine” (Alexander, Hawyard, Li). The hips of the swimmer should be close to the surface allowing the individuals body to be in a streamline position which allows the swimmer to swim though the water with minimal frontal drag (Hall 2017).  However, if the swimmer’s hips drop below the surface it results in the body not being in alignment causing Eddy drag which tends to push the swimmer backwards (Alexander, Hawyard, Li). The kick performed in freestyle is also known as a flutter kick. The flutter kick consists of your legs being close together moving continuously yet alternatively with your toe’s planter flexed (HumanRace, 2017) to reduce frontal drag. “The freestyle kick should be generated from your hips with your hips with the power transferring through your knees and ankles as your foot kicks out” (Speedo).  It is important that the swimmer’s body doesn’t deviate from a straight body even when kicking your legs as this will create more frontal drag (SwimSwan, 2017). The flutter kick should happen just below the surface as if the swimmer kicks to deep that could create Eddy drag (Burkett, 2010). 

“In freestyle, one arm pulls and pushes while the other recovers and reaches for the next propulsive action” (Burkett, 2010). There are four different phases for the arm action. The first phase is known as the entry. When the swimmers hand enters the water, it should be nice and smooth in order to minimize frontal and wave drag (Scott, 2018). Your hand should enter about a foot and a half in front of your shoulder at a 45 degrees angle (My swimPro, 2015). The index finger should be the first finger to enter the water and all your fingers should be touching each other lightly (Scott, 2018). In order to minimize frontal, drag your palm should be facing downwards. “The fingertips, forearm, hand, elbow and shoulder should follow each other in a streamline way” (Evans). The second phase is called the catch phase and it happens just below the surface. In order to do the catch phase correctly the swimmers hands need to be relaxed and not over the center line of the body (Global Triathlon network, 2018A). Making sure that your hands are slightly touching and relaxed will also help minimize frontal drag as well as wave drag. The third phase is called the is called the propulsive phase. “This is the part when your hand and arm are pulling against the water directly beneath our body (Global Triathlon network, 2018B). Making sure that your hands and arms are underneath the body allows the body to stay streamline reducing eddy drag (Global Triathlon network, 2018B). The final phase is known as the recovery phase. This phase helps to keep our stroke balanced as well as propelling us forward. The ideal motion is to lift the elbow in an upward and outwards motion. The elbow has to lead the movement in order to reduce frontal drag, with your hand being below the elbow, close the body in order to minimize eddy drag (Global Triathlon network, 2018C). 

“Breathing is one of the last aspects of swimming of front crawl”, which feel the most unnatural to some (Swim England Maters). In front crawl there are two different types of breathing called Bilateral and Unilateral. Bilateral breathing means “you breathe every 3,5 or 7 strokes, meaning you swap sides every time you breathe (Swim Smooth, 2017). Whereas unilateral breathing means “you breathe on every other stroke” (About swim, 2016B). The problem with type of breathing is it only allows you to breathe to the same side every time. When breathing in swimming your head needs to move in conjunction with your body rotating from side to side (Swim England, 2018). It is said that when you turn your head to breathe you need to keep one, google lense, one ear and one cheek in the water (U.S Masters Swimming, 2013) to prevent over rolling which could also cause form drag. When swimming it is important that the simmers don’t lift their head upwards as this will cause them to have less of a streamlined body position, it will slow them down as well as causing them to experience frontal drag (Burkett, 2010). 

“Backstroke, is the only one of the four competitive swimming strokes which is swum on the back” (Enjoy swimming, 2019). When swimming backstroke it is important that the swimmers body position stays horizontal “with a slight tilt towards the feet” (Keller, 2019A). The tilt prevents their knees and thighs from breaking the water surface, allowing the swimmer to be able to perform the correct leg action (Keller, 2019A). Without this action the swimmer could experience slower times due to the wave drag being created. 

SpeedoInternational (2013A) stated that the strong the kick the more propulsion a swimmer will get allowing them to be able to swim faster. The leg action in backstroke is similar the front crawl kick, just performed on the back. The swimmer should not only kick from their hips, but they also need to keep their hips and legs shoulder width apart (TYR Sport Inc, 2018), to be able to reduce Eddy drag as well as frontal drag. There are two different phases of the leg kick, the downbeat and the upbeat. When Starting to swim the swimmer’s legs will start of in the downbeat close to the waters surface with their legs kept almost straight reducing frontal drag. During the downbeat movement the leg moves downwards (Sporty.co) causing the swimmers legs to be below their body range (Dudley). However, the upbeat phase occurs “as your hip begins to lift. Then your upper legs follows your hip and your knee will begin to bend” (Dudley) ever so slightly. Performing the kick correctly will also aid the simmers body rotation (Richards). 

When swimming backstroke your body rotation should be around 30 to 45 degrees (Sporty.co) and should rotate with each arm pull (NITRO Swimming, 2018). Good body rotation allows simmers to “catch deeper and smoother water” (NITRO Swimming, 2018), instead of pulling all air bubbles with them which in result could cause eddy drag. When rotating the body, it is important that the swimmer also doesn’t under roll as that could also cause frontal drag.

When performing backstroke arms there are two different types of pull a straight arm pull and a bent arm pull. The straight arm pull “increases frontal drag and reduces propulsion” (The race Club), whereas the bent arm pull minimizes drag and increases propulsion, meaning that the bent arm pull is the best pull out of them both. The arm movement in backstroke are separated into four different phases.  The first phases is called the first downsweep and catch. “The first downsweep is non propulsive” (Keller, 2019B), the swimmers arms move “downwards and outwards” (Keller, 2019B) and it prepares the arm for the catch phase. In the catch phase propulsive is applied by the swimmer and it occurs after the first downsweep (Keller, 2019B).  The second phase is called the first upsweep, and this is the “first propulsive phase of the arm stroke (Keller, 2019B). Throughout this phase the “arm moves upwards and inwards as a unit” (Keller, 2019B), in a semicircular motion. The third phase is called the second downsweep. In this phase the arm moves “downwards, backwards and outwards” (Keller, 2019B), until the arm is extended below the thigh, with the palm facing downwards. The final phase is called the second upsweep. The swimmers palm is turned inwards, and their arm is brought up towards the surface (Keller, 2019B). 

As you require to a good breathing technique to swim effectively, it is important for the swimmers to develop a good breathing rhythm as this is what delivers oxygen to your body and to the muscles to help them work 100% efficiently. That is the main reason for having to develop a good swimming technique (SpeedoInternational 2013A).  

In conclusion, front crawl is the most streamline stroke as well as the easier stroke to learn out of them both.  Throughout this essay it has been demonstrated as why it is considered that front crawl is the most effective swimming stroke when compared to back stroke. Whilst, both strokes have a drag deficiency, as long as proper teaching of the front crawl stroke is developed and learnt it will be the easiest stroke to master and the most drag efficient stroke to use.
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