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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. 
 


















Is Velocity Based Training More Beneficial Than the Traditional ‘Percentage of One Repetition Max?’

Introduction:

Muscular strength is widely established as one of the most important attributes for a sports performer to have (Comfort et al. 2014). According to Thomas et al (2015) the scientific definition of muscular strength is the performer’s ability to exert force onto an external object or against resistance. Although it is impossible for sports scientists to manipulate a sport performer characteristic derived from genetics, it has been proven that a performers relative and absolute muscular strength can be maintained and improved with a regular strength training regime (Suchomel, Nimphius and Stone, 2016). Muscular strength training is popular in sports, as according to Ralston, Kilgore, Wyatt and Baker (2017) an overall increase in muscular strength is vital for the maximisation of performance in a wide range of different sports, it also gives an athlete a foundational benchmark to enhance their explosive power. The importance of this review article is to critically analyse the efficiency of ‘Velocity Based Training’ compared to traditional methods of improving muscular strength, the reasoning behind this is to review new up and coming methods and their efficiency. 

Traditional Methods of Muscular Strength Training:

Traditional Percentage Repetition Max Training:

The most common traditional approach for muscular strength training is the model use of periodization, this is when a performer begins their training which consists of high volume and a training load which can range from 70-85% of their one repetition max (Stone and Sands, 2005). This method is then continued with a reduction of repetitions which results in an increase of a load which ranges from 80-95% one repetition max (Pritchard, Keogh, Barnes and McGuigan, 2015). There are disadvantages to this method of training, according to Fisher, Steele and Smith (2017) when training using one repetition max, the chance of injury is high, most commonly found in a novice group. Moreover, the chance of injury is higher due to the strain on the muscles and without proper technique (Schoenfeld, 2013). 

Particularly found with this form of training is the time-consuming element, when taking into account one repetition max training within a group, time is an issue due to the preparation prior, achieving the correct motivated mind state or the changes of loads due to the rest of the group’ percentage of repetition max (Peitz, Behringer and Granacher, 2018). Moreover, using the method of one repetition max tests, this can change very quickly, due to other forms of training within the gym it is more than likely a one repetition max can increase or decrease due to not training, due to the hypertrophy of the muscles which increases size and strength this can change one repetition max (Buitrago et al. 2013). Another aspect which may manipulate the effectiveness of the 1RM % test is the daily fluctuations the body may experience, these include fatigue, sleep, the bodies stress levels, nutrition and hydration. These variables can affect the one repetition max tests on that day where it could affect it positively giving a higher load or negatively giving a lower load. This means this test is not the most reliable as its validity can be changed (McBurnie et al. 2019). 

Velocity Based Training Method:

Velocity based training is a well-established method of training that is an effective way of characterizing the resistance training stimulus and monitors the actual intensity and effort the athlete is working at rather than the traditional percentage one repetition max training method that looks at how much load one can lift in relation to their one repetition max (Parejo, 2017). This form of training has had a wide range of research attention in previous years (Gonzalez et al. 2014). According to Parejo et al (2017) velocity-based training implies to be an effective method to enhance resistance training stimulus and also precisely gauge a true reading of effort or the intensity that the performer is working at as this form of training uses particular technologies of which analyses the bar velocity when training of which has multiple practical implications. 

Velocity-based resistance training is a training method which carries the property of wanting to move the load with the most effort as possible (Cormie, McGuigan and Newton, 2011). This form of training is designed to improve overall power output and has the ability to allow the body to adapt to this power regardless of which contraction (Crewther, Cronin and Keogh, 2005). According to Randell et al (2011) the improvement from overall strength and power is utilized by the actual movement velocity when training, this then gives the intention to be able to move the load in unison with the actual movement velocity are important stimuli which both contribute to the drive and optimization of adaptations. Using this form of training also allows the athlete to get immediate feedback on the overall movement velocity which can allow them to create targets to express maximal effort in the future (Padulo et al. 2012). The main difference between velocity-based resistance training and the traditional percentage of one repetition max training is that the traditional method requires athletes to be able to lift a percentage of their one repetition max at a number of reps at any intensity or speed, whereas velocity-based training focuses on the effort levels of the lift taking into account the actual velocity of the movement (Jidovseff, Harris, Crielaard and Cronin, 2011). 


Analysis of Previous Studies:

A recent study conducted by Baynard et al (2019) was used to compare the effects of velocity-based training to the traditional one repetition maximum percentage-based training. The studies participants were fifteen strength-trained males who have years of experience of powerlifting. All fifteen male participants were asked to perform four randomised resistance training sessions which were ninety-six hours apart, these sessions included five sets of five repetitions of which the load was calculated at their 80% one rep maximum. The velocity based training sessions contained five sets of five repetitions of which the load that could be adjusted to come to a conclusion of a personal target velocity which is then established for that certain individual which supplies the participant with their own load-velocity profile equation which was at eighty percentage of one rep max at fixed dets of 20% velocity loss threshold, this particular session consisted of five individual sets at a load of eighty percentage of one repetition max. Furthermore, once the mean velocity of these repetitions dropped below the twenty percent velocity loss threshold or when the five reps were completed per set was then stopped. This then allowed the introduction of a variable set which using a twenty percent velocity loss threshold training day compromised of twenty-five reps in total, but the participants must complete as many repetitions as possible in each set until the twenty-percentage velocity threshold is exceeded. 

The results for this study showed that averaged across all the tests repetitions for peak velocity were significantly faster (P<0.05) compared to percentage-based training. This resulted in the meantime under tension was less during the load-velocity profile comparing to percentage-based training. This study showed that there were also no significant differences found for any of the other measurements between any of the other sessions. This study discussed why velocity-based training has more of a benefit rather than using %1RM because they were working to exert force at that certain weight which allows the body to adapt to a stimulus.. This study discusses that VBT is better than 1RM because the athletes lifted with maximal intent which allowed the improvement of motor unit recruitment, which improved overall strength.

Moreover, a study conducted by Orange et al (2020) looked at the effects of velocity-based training versus percentage-based training for academy rugby league players while in-season. This study was conducted over a seven-week period, the number participants of this study were twenty-seven rugby league players who all play at a high standard in the “Super League u19s Championship.’ These participants were randomised to participate in either velocity-based training (n=12) or percentage-based training (n=15). The exercise which was assigned to these training methods was the back squat, where the percentage-based training group used a fixed load based on their percentage of one repetition max, moreover, the velocity-based training group used an adjustable load which is based around their individualized velocity threshold. When analysing results and progress, the back squat score was taken alongside the countermovement jump, sprint times, strength index and back squat velocity at forty to ninety percent one repetition max where them assessed pre-training and then post-training program. The results showed for this study that the percentage-based training group showed improvements of an absolute one repetition max and reactive strength index. On the other hand, velocity-based training showed very likely to show improvements in one rep max strength, jump height and back squat velocity at 40% and 60%. This study also found that there was an improvement in back squat velocity at 60% of their one repetition max following velocity-based training was greater rather than percentage-based training. velocity-based training enhances motor unit recruitment, an overall decrease of training stress load and then allows the body to adapt and promote velocity-specific adaptions. 

Furthermore, a study conducted by Dorell, Smith and Gee (2019) analysed the effects of velocity-based training compared to a percentage of one repetition max training. In this study, the participants consisted of sixteen trained men which were required to either complete a velocity-based training session of a percentage-based training. The velocity-based training programme included performing back squats, bench press, deadlift and a strict overhead press. The variable resistance training load was calculated using 60% of their load with as many repetitions out of a possible twenty-five, until they went under the twenty percent velocity loss. The results found in. this study showed that both training methods found an improvement in overall strength with velocity-based training at 9% and percentage of one repetition max test at 8% for back squat, 8% for velocity-based training and 4% for 1RM on bench press, both improved by 6% for strict over-head press and only an improvement of 6% for deadlift from velocity-based training. This study concluded that there was a significant improvement from using velocity-based training compared to using a percentage of repetition max training, despite using less of a training load. This study discussed that velocity-based training allowed the adaptations of an increased neural alterations which increase overtime, with a greater synchronisation and an overall improved recruitment of motor units which all contributed to a small improvement over the traditional %1RM training method 

A study conducted by Shattock and Tee (2020) compared velocity-based training to the use of percentage of one repetition max training. This study included the use of twenty amateur rugby union players who were required to participate in two six-week training blocks wither in the form of velocity-based training or using a rate of perceived exertion for percentage repetition max training. The velocity-based training programme required the participant to work at 60% of their one repetition max, by completing fifteen repetitions, the set will only be stopped if either the repetitions go below 20% required velocity or if they complete the whole fifteen repetitions. The main aspect of their attributes tested is countermovement jump, of which the results indicated that there was an overall improvement in countermovement jumping with velocity-based training showing an improvement of 8.2% and 1RM at 3.8%, the back squat was only improved by velocity-based training of which was 7.5% and finally bench press was improved by 7.7% with velocity-based training and 3.8% with %1RM training. In conclusion this study showed that velocity-based training is a lot more beneficial in relation to the rugby players as it improves overall strength and shows better results compared to using a traditional percentage of on repetition max. This study discussed why velocity-based training is better than %1RM is that the use of autoregulatory approach in relation to resistance training due to the positive adaptations for strength and power outputs from the use of movement velocities and feedback, this results in a larger and certain improvements in overall strength and power over using a percentage one repetition max training method. Moreover, this form of training may have motivational qualities due to immediate feedback, of which they state on their findings it is possible that the participants trained with greater intent derived from the feedback information. 

The final study conducted by Sarabia et al (2017) analysed the effects of training with loads to maximise velocity, and the traditional percentage repetition max training. This study followed two training programmes of each training method. Twenty-four males were divided into two groups, the velocity-based training method group worked at 40% of their maximum with 4 to 9 repetitions. The %1RM group worked at 70% of their one repetition max with 4 to 9 reps also. The programmes ran over an eleven-week period, which looked at their overall one repetition max for bench press. There were two sessions per week, four to five sets per session and three-minute rests in between sets. The results showed that there was an increase in bench press one rep max, but both increased the same (11.85 – 13.2%). This study discussed why the velocity-based training didn’t excel and improve more than the traditional method, the study stated that it was due to neuromuscular fatigue, the recruitment of motor units wasn’t as efficient, firing frequency may have bene effected as the study did not include if the participants were not ready for the training or inter-muscular coordination was poor. 

A statistical analysis conducted by Larsen, Kristiansen and Roland (2020) looked at the efficiency of velocity-based training specifically using velocity targets and velocity loss. Dorrell, Smith and gee (2019) found an increase in overall strength for Squat (Pre: 147 Post: 161) Bench Press (Pre:110 Post: 118) Strict Press (Pre: 64 Post: 68) and Deadlift (Pre: 176 Post: 187). Moreover, Orange et al (2019) looked at the effects of velocity-based training specifically looking at the back squat, this study found that back squat increased by 8kg (Pre: 137 Post: 145). Shattock and Tee (2020) also used velocity targets and looked at back squat and bench press. They found an increase in back squat (Pre: 137 Post: 149) and bench press (Pre: 102 Post: 112). Overall, all three of these studies found a positive effect of velocity-based training on one repetition max. In relation to the method of velocity loss Pareja-Blanco et al (2017a) found that using a velocity loss method increased back squat (Pre: 106 Post: 125) Moreover, Sanchez-Moreno (2020) found that also velocity-based training improved back squat (Pre: 108 Post: 114).



Practical Implications:

The use of velocity-based training for an in-season sports team in any sport is a very good method of resistance training. According to Lahti et al (2020) using velocity-based training during an in-season is a reliable source of resistance training. This is due to the nature of the actual form of training, it allows the athlete to perform, without becoming overly fatigued, lower the risk of injury which is vital during a season due to the load and the linear position transducer can analyse and allows the athlete to know when to stop. It also allows the athlete to improve absolute strength and explosive power which is a great attribute to have in sports.

Conclusion:

When analysing the overall results from the four different studies which show their methodology, the participants and the actual results. It is clear to come to the full conclusion that velocity-based training is the more efficient form of training compared to the traditional percentage of one repetition max. This is easily analysed as all of the results from all four studies show that velocity-based training increases the absolute one repetition by a significant difference. As analysed in the results section for each study, velocity-based training improves 4% more than the traditional percentage of repetition maximum form of training. Velocity-based training also is a more beneficial form of training for in-season programmes as it does not put as much stress on the body than the traditional method due to the amount of load which can increase the risk of injury, while performing velocity-based training it allows the participants to improve absolute strength while not running the risk of injury
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