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	Module Learning Outcomes 
(from module syllabus)

	
· Critically evaluate the effectiveness of a range of recent advanced training methods.

· Integrate advanced training methods effectively into a training programme.

· Use technology effectively to enhance training outcomes and monitoring.







	
TASK DESCRIPTION





Produce a report in the form of a review article, which critically evaluates the effectiveness of one of the recent developments in training methodologies studied during this module. 
 
In order to achieve this task, you will need to begin by describing the currently accepted/established training methodologies for the component of health/performance that you are focussing on, then detail the new methodology and how it differs from the established practice. Following this you must critically evaluate their respective effectiveness, using good quality evidence from research to support your review. 
 




Introduction
within this report, the methods of velocity-based training will be discussed and researched, to which it will then go into further detail and comparison between two methods to determine which method is more effective and which one shows better results. The training methods that will be discussed and researched are velocity-based training comparing the current training methods such as one repetition max and then an advanced training method such as one repetition max using free weights. Velocity based training is a method that is used to determine an optimal loading for strength training using the velocity at which an athlete can move a load independent of 1 rep max (Mann Ivey and Sayers 2015).

Established training method

Velocity-based training has become a popular method of regulating resistance training, it is characterised by lifting with maximal intended velocity (Orange et al 2019). Several training variables have been used for strength training programs such as exercise type and order, intensity or load, number of repetitions and sets, rests between sets (Gonzalez and Sanchez 2010,2011). A study by Jovanovic and Flanagan (2014), stated that exercise intensity or load is generally known as the most important stimulus related to changes in strength levels and has been commonly identified with relative load. A study by Nevin (2019) shows a wide range of information about 1 Rep Max when he states that resistance training intensity is based upon the percentage of a individuals one repetition maximum in a given exercise such as back squat, deadlift or bench press. Repetition maximum is also known as 1RM or one-repetition maximum, this shows the heaviest amount of weight an individual can lift with maximum effort within a single repetition (Rogers 2019). Repetition maximum training requires the individual to perform a certain number of repetitions in a set (e.g 8-10 reps in 3 sets) until concentric muscular failure (Banyard et al 2018).  Buckner et al (2017) defined the one repetition maximum as the maximum load that can be lifted once, which is then used to predict the individual’s maximal dynamic strength as well as prescribing the loads during a resistance training programme. Carpinelli (2011) states 1RM is the maximal amount of resistance that can be moved through the bodies full range of motion for different exercise such as free weights. He also goes on to say that most free weight exercises have sticking zones where the external torque is higher than the internal torque at different points in the range of motion therefore making the sticking zone the most difficult part of the range of motion. A study written by Garcia et al (2018) shows the 1RM to have disadvantages such as being to time consuming with physical and psychological demands. Sakamoto, Sinclair and Naito (2016) states that there are many benefits to the 1RM and states that a form of 1RM is to do repetitions to failure with it being commonly used in practice. Fisher et al (2011) states the knowledge of a individuals one repetition maximum at a chosen exercise does not provide accurate basis for predicting how many repetitions an individual can perform at any given percentage of their one rep max. in a study by Coachmeplus (c2021) they talk about the 1RM and the equipment and safety that should be taken into consideration, measurement equipment such as force platforms are used while undertaking a 1RM to ensure that balance is spread out correctly to reduce the risk of injury, velocity-based devices and tools are also used to make sure a replication of range of motion in completed. Pinto et al (2012) explains that many studies have investigated the effects of performing full range of motion on strength training has reported higher loads can then be lifted, they also suggested that lifting through a full range of motion is superior for strength improvement when compared with partial range of motion. Range of motion is the capability of a joint to go through movements, it can be passive or active (Science direct, 2015). Passive range of motion is the movement applied to a joint solely by another person or a passive motion machine, when passive range of motion is used the joint of someone doing exercise is completely relaxed while the forces outside move the body part, such as the leg or arm (Physiopedia, c2021). 

Velocity based training

Velocity Based Training is a term that covers a wide range of training approaches, the conscientiousness, verbally encouraging statements after each repetition may provide the greatest benefit (Weakley et al 2018). Velocity based training is a method of training that uses technology to track movement speed of the exercise (walker 2017). According to kuzdub, (2020) Velocity based training uses velocity as a biometric feedback tool to gauge the weight of the athletes training on a day-to-day basis, velocity output dictates how much load an athlete should be adding or removing on a particular set, or if they can move on and try a new exercise altogether, it is a similar concept to heart rate training zones. A heart rate training zone is a range that defines the upper and lower limits of the intensities of training, it is calculated using an age related predicated maximum heart rate and a special equation called heart rate reserve (Bargar, 2017). According to Weakley et al (2020) Velocity based training can be implemented across all resistance training programmes and support the prescription of load, sets, number of repetitions and the programming method applied, for this reason Velocity based training should be defined as a method that uses velocity to enhance training practice and assist the individual to reach their training goals. In a book written by Flech and Kraemer (2014) they state, resistance training which is also known as strength or weight training has become one of the most popular forms of exercise for enhancing physical fitness as well as for conditioning athletes. They also said that strength training, weight training and resistance training have all been used to describe a type of exercise that requires the muscles of the body to lature move against an opposing force. Resistance training has been known to stimulate increased muscle protein turnover and has a dual impact on resting metabolic rate (Westcott 2012). A study carried out by Mann et al (2015) in a football environment stated what velocity-based training is and also when it should be used correctly. The study explained that velocity-based training is the conditioning technique which is used to find out the optimal load for strength training which is then used to determine the highest amount of load an athlete can perform a 1RM. The study also explained that there is a wide set of reasons to why coaches should implement velocity-based training in to their sporting programmes. One reason is that velocity-based training has loads of benefits. The second reason is that velocity-based training has up to date technology which gives actual training loads when there are fluctuations within the muscle that is being used. The third reason is that velocity-based training allows the athletes to enhance their specificity of the training loads by identifying the specific amount and optimal velocity. The final reason to why individuals use velocity-based training is because it gives the athletes motivation into developing their programmes of strength with the technology providing feedback straight away.   

Critical review

A study was carried out comparing velocity-based training sessions and a 1 repetition maximum percent-based training session using free weight back squat with maximal concentric effort (Banyard et al 2019). Fifteen strength trained men performed six random resistance training sessions 96 hours apart, the percent-based training involved five sets of five reps using 80 percent of their 1 RM, the load-velocity profile (LVP) session consisted also of five sets of five reps with load that could be changed to reach a target velocity established from an individualised LVP equation at 80 percent 1RM. The fixed sets 20% velocity loss or FSVL20 session that consisted of five sets of 80%1RM but sets were then terminated once the mean velocity dropped below 20% of the threshold. The population for this study was fifteen resistance trained males age was 25.1±3.9 years with their height 179.7±6.7cm and their weight 83.9±10.6kg. The individuals had 6.7±2.2 years of resistance training experience ranging from one to three sessions per week and they were also free from any musculoskeletal injuries. The intervention was to compare velocity-based training sessions and a 1 repetition maximum percent-based training session using free weight back squat with maximal concentric effort. The four sessions were split up, session one consisted of One repetition maximum were they all performed the test in a power cage with a 20kg barbell, prior to the 1RM test they had to warm up for 5 minutes on a cycle machine at 60 revelations per minute and 60watts, also three minutes of dynamic stretching and 10 full depth bodyweight squats. Sessions two consisted of the same warm up as sessions one then followed by back squat sets 20%,30% and 40%1RM. Sessions three – six also consisted of the same warmup protocols as sessions one and two with maximal concentric effort using 20%1RM,40%,60% and 80%1RM. The studies comparison was between velocity-based training sessions and a 1 repetition maximum percent-based training session using free weight back squat with maximal concentric effort. The outcome of the study showed that there was no significant adjustment of training load for the first load velocity profile session for any of the participants, showing that mean velocity at 80%1RM in the warm-up was within the smallest difference range. Also, a reduced number of repetitions were performed during the FSVL20 compared to all other sessions. Results of the study also showed that the individuals could sustain faster mean velocity and peak velocity for repetitions during lower velocity profile and fixed sets velocity loss compared to percent-based training, the same velocity-based training methods allowed individuals to perform repetitions with less mechanical stress. The time for the sessions was 96 hours meaning that all participants had 96 hours apart from each session. 
A similar study was carried out by Rauch et al (2018), there study compared the differences of velocity-based training regimens on muscular adaptations on volleyball players. Fifth teen female volleyball players were randomly assigned into two different groups, one being progressive velocity-based training (PVBT) and the other being optimal training load (OTL). Both of the groups had to train three times a week for seven weeks, both groups performed a four-week strength programme followed by a three-week power programme. The population for the study was fifteen female college volleyball players ages 19.3 ± 1.4 years, there height was 176.5 ± 6.3 cm and weight 50.7 ± 5.5 kg. the intervention of the study was to examine Progressive velocity based training and Optimal training load on strength and power adaptations in female volleyball players, body composition was also analysed because it can affect performance. Each participant had to complete six sessions over two weeks prior to the baseline testing, they consisted of two sessions of back squat, bench press and deadlift exercises. The sessions had fifteen-minute warm-up sets at 50% of their estimated 1RM and five working sets at 65%-80% of their estimated 1RM. The comparison of the study was to compare the differences of velocity-based training regimens on muscular adaptations on volleyball players. The outcome of the study was that both groups had significant decreases in fat mass and increases in lean body mass, both groups had similar strength gains on back squat and bench press however optimal training load showed greater strength on the deadlift exercise compared to progressive velocity-based training, both groups also had similar improvements in peak power on the back squat, bench press and deadlift which suggests that progressive velocity based training and optimal training load are effective methods for improving strength and power within the college volleyball players. The time the study took was 7 weeks with three sessions per week.
A final study that was conducted by Dorrell, Smith and Gee (2020) showed the comparison of velocity-based training and traditional percentage-based loading two methods of maximal strength and power adaptations. Sixteen trained males completed a countermovement jump test and one repetition maximum test on back squat, bench press, strict overhead press and deadlift before and after six weeks of resistance training. The subjects were assigned into groups, velocity-based training and percentage-based training. The velocity-based training groups load was collected via real-time velocity monitoring as opposed to pre-testing 1RM data. The population of the study was Sixteen trained males 22.8 ± 4.5 years. The intervention of the study was that all subjects had to complete two training sessions each week over six weeks before repeating the testing post intervention. The test consisted of a series of free weights, 1RM strength tests including back squat, bench press, overhead press deadlift and countermovement jump. All of the tests took place at the same venue. The comparison of the study was velocity-based training and traditional percentage-based loading two methods of maximal strength and power adaptations. The outcome of the study showed no difference between the velocity-based training and percentage-based training groups. The results showed the awareness of velocity-based training interventions around a resistance trained population, it also shows the use of velocity zones and how they can all improve muscular strength and power. The timing of the study was six weeks of velocity-based training.

Conclusion
With the extensive research conducted, we can see a wide range of advantages and disadvantages to velocity-based training. Velocity-based training has become very popular in recent years with studies from Nevin (2019) explained the importance it has one resistance training such as 1RM but Garcia et al (2018) showing that it hasn’t disadvantages such as it being too time consuming and also being demanding on the physical and mental health of the body. In the study by Banyard et al (2019), Rauch et al (2018), they both show that velocity-based training is becoming useful in loads of ways but only showing mild differences in the certain subjects, whereas Dorrell, Smith and Gee (2020), having an outcome on their study showing no difference between velocity-based training and percentage-based training groups.
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