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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. 
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This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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.
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	4. Practical Application Skills
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	5. Transferable Skills for Life and Professional Practice

	10
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	%
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The effectiveness of Velocity Based Training in strength training. 

Introduction
This report will be comparing the currently established and accepted training methodologies. One of these examples is the one rep max (1RM), in resistance method (RM) based strength training with the new methodology, specifically Velocity Based Training (VBT), and how this differentiates from the current established practices, A critical evaluation of their individual effectiveness. Will be given these methodologies are being compared as VBT is becoming an increasingly popular method that is being used in strength training as a new training method; this is being compared to 1RM as it is a currently established training method. 
	
When researching training methods to monitor velocity in strength training, linear position transducers have become increasingly more popular in training. One of the benefits of linear position transducers is they have been found to be reliable, relative and the measurement error is shown to be low, giving more accurate results and improvement in training methods, overall leading to improvements in an athlete’s performance (Jovanović and Flanagan, 2014).

Established training method
Delorme first establishments on progressive resistance exercise in 1951, facilitated the basis for the term one repetition maximum (1RM). This research and publication established the foundation for further scientific research in resistance training and help form the earlier strength training programmes involving 1RM. The term 1RM has provided the gold standard in designing training loads when achieving specific performance goals (Todd, Shurley and Todd, 2012, Mann, Ivey and Sayers, 2015).

When seeking an effective method for improving athletic performance, resistance training has been extensively established as an effective method in improving performance. This is because there are established adaptations in muscular hypertrophy, maximal strength, power output and rate of force development (Dorrell, et al., 2020). These developments can improve an athlete’s performance in multiple sports such as rugby where strength and power are some of the key components needed to be a successful player.

When performing resistance training, it forms an exercise stimulating adaptations in muscular strength, size, and power (Crewther, Cronin and Keogh, 2005). Resistance training exercise can be challenging to calculate due to its fundamental complexity involving multiple training variables which contribute to the intensity of the exercise. These can be characterised by multiple repetitions, sets, rest periods of differing periods and different movement techniques for example, controlled and explosive, load lifted, training volume and repetitive velocity, manipulating these adaptations determine the magnitude and type of physiological response, which therefore determines muscle adaptation in strength training (Crewther, Cronin and Keogh, 2005, Scott, et al., 2016, Jovanović and Flanagan, 2014).

When an individual performs strength training, their aim is to increase muscle strength. In order for this to happen process of the end muscles move against an opposing force called resistance, thus the name resistance training. When measuring muscular strength and force producing capabilities of muscular strength, the implementation of isometric, isokinetic and one–repetition maximum (1RM) are all used to measure strength adaptation However 1RM is deemed to be the most popular, the established measurement of resistance is the 1RM. This can be characterised as the weight or load, where only one full repetition can be completed. The 1RM is the sequence of that particular movement where it is completed back into the starting position (Buckner et al., 2016, Niewiadomski et al., 2008).

1RM has been the traditional and well-established approach for decades in improving neuromuscular adaptations in the form of muscular performance and strength measures. This approach has individuals perform at various percentages and modify the volume and frequency of training in order to find the individuals maximal strength (Mann, Ivey and Sayers, 2015, Ruf, Chéry and Taylor, 2018). However, 1RM is known for its trial and error method due to increased weight until only one repetition can be performed with that weight. Additionally, there are negatives to this method, it is time consuming and can take time away from training sessions, increased chance in muscle soreness, can provide a variable degree of accuracy which can make it inconsistent. When it is performed incorrectly it can lead to an increased risk of injury. It is impractical within large teams and can generate the risk of potential muscle damage and fatigue, which can lead to a deterioration in an athlete’s performance, in addition maximal strength in an individual has reported to change swiftly (Ruf, Chéry and Taylor, 2018, Niewiadomski et al., 2008, Banyard, Nosaka and Haff, 2017).

New/advanced training method
The training method being critically evaluated in this review article and evaluating its effectiveness is Velocity Based Training (VBT). The new method of resistance training is VBT. This new training method facilitates accurate data of results of intensities and volume results of resistance training (Weakley et al., 2020).

When considering the critical factors in muscular strength and power, intensity or load is deemed an essential component in strength training (Dahlin,2018). The physiological underpinnings of strength training are the sequence of morphological and neural components. This underpins the muscle cross –sectional area and surrounding vicinity. This also consists of motor unit recruitment and synchronization, neuromuscular reserve, musculotendinous stiffness, and rate coding.  When considering the training programmes for VBT, single and multi-targeted block periodization have been shown to produce greater strength – power advantages. However, the subjected theories within each version have to be considered when regarding restrictions of each individual sport, athlete, and club/player schedules (Suchomel, Nimphius, Bellon and Stone, 2018).

Research from Suchomel, Nimphius, Bellon and Stone, (2018), has revealed Bilateral and eccentric training and additionally variable resistance training and accentuated eccentric loading have the enhanced influence to generate the highest comprehensive strength adaptations. In comparison with bodyweight, plyometric, unilateral and isolation exercises along with Kettlebell training can be a limiting exercise factor and limiting potential when considering the improvement of maximal strength. However, these exercises are still currently relevant to the strength development of athletes through the action of limiting time force countenance, additionally challenging motor demands (Suchomel, Nimphius, Bellon and Stone, 2018).

There have been advances in technology regarding resistance training exercises, such as linear position transducers, rotary encodes, etc. these advancements facilitate direct measurements of numerous kinematic and kinetic variables. This technologies data is effective in assessing the impact of resistance training exercises. Additionally, it is mostly beneficial to have the ability to continuously monitor individual’s performance during training (Randell et al., 2011). This is beneficial as it can implement the best training strategies and make improvements in real- time and in planned sessions of the individual’s performance, compared to the 1RM, which is more time consuming and less beneficial when needing to track the individuals progress in training, which is where a coach for example can implement strategies or changes to improve the individual’s performance. 

VBT has been shown to be a useful tool for strength and conditioning personnel. Linear position transducers and accelerometers are the most frequently used technology in strength and conditioning. Examples of these are the PUSH Band and the Gym Aware device. However, current research has shown a new device is being used in the strength and conditioning field called “Flex”. Data has shown this device to be accurate and valid and also shown to be a trustworthy tool when having to predict 1-Rm when using sub-maximal loads (Walker, 2017).

Further benefits of VBT have been shown to provide many benefits such as being able to provide immediate feedback to athletes, which therefore promotes improvements in an athlete’s performance. The notion of velocity based training is not a new concept and has been traced back several decades ago. VBT has become more popular in recent years due to the advancement of technology, better accessibility of information through the internet along with other concepts, has promoted the usage and the application of VBT in the modern era (Walker, 2017).

VBT provides accurate and quantitative data to support resistance training. VBT can be implemented in all regions of training topics and methods, supporting the load, set, and number of repetitions to the specific training method applied. In resistance training VBT is implemented in multiple ways in resistance training such as traditional percentage-based training used as applied. The advantages of VBT are there can be visual and verbal feedback provided to the individual, which therefore improves performance, and motivation within the individual. Furthermore, VBT is specified as a method that uses velocity to notify and/or develop and improve the individual’s performance and aid in them achieving their goals and additionally improve the training sessions (Weakley et al., 2020).

When researching improvements in analysing an athlete’s performance conducting VBT training has been an established method in improving power development, by combining the strength and power phases commonly seen in standard strength and conditioning and plyometrics and agility training (Dolezal, Frese, Llewellyn,2016). Research has shown the positive effects of VBT; especially in its effectiveness in improving an athlete’s overall power production. Athletes and coaches in anaerobic based sports have in particular applied VBT into their strength training programmes in order to sustain their strength and increase the athlete’s power, and used in preventing muscular fatigue, which overall improves the athlete’s performance. This is critical when athletes are competing (Dolezal, Frese, Llewellyn,2016). With the additional accuracy and lack of time consumption, VBT is seen as an improved and established method compared to the current established training methods in strength and resistance training.

Critical Analysis
[bookmark: _Hlk72947003]A study by Nagata et al., (2020), compared thirty seven college male rugby players, with the purpose to investigate the benefits of a four week VBT training programme entailing three sets of five repetitions of loaded jump squats, using different types and frequency of augmented feedback and if any adaptations were preserved ten days post-training. Their results found four weeks of VBT and ten days post-retention, showed lifting velocity under loaded jump squats (LV-JS) had the greatest results of moderate to large effects with immediate feedback, compared to other feedback methods. Their results revealed LV-JS feedback after each jump showed to enhance performance and should be deemed an effective training tool during VBT (Nagata et al., 2020). These results demonstrate VBT being an effective training method, even when implementing training tools alongside VBT.

[bookmark: _Hlk74080918]Suchomel et al., (2018), conducted a study and found that when improving maximum muscular strength, training to failure may not be essential when training for this goal. Programmes combining heavy and light loads could improve strength and strength – power characteristics. They found that programmes containing multiple sets were superior in producing greater training benefits and even greater when including 2-5 minute interest rest intervals, when compared to single sets. However, an athlete’s dose response and training status must be considered, and the rest interval length should vary based on an athlete’s training age, fibre type and their genetics, when planning these specific training programmes (Suchomel et al., 2018). Future research should focus on implementing the greatest eccentric loading and variable resistance training to enhance an athlete’s strength, and research the effects of strength training on an athlete’s ability to improve an athlete’s performance (Suchomel et al., 2018).

This study by Dolezal, Frese, Llewellyn, (2016), investigated if combining VBT with eccentric focus (VEB) and VBT resulted in increases in power and strength. Nineteen male and female college track and field athletes were a part of this study, where they completed pre and post testing of four exercise tests. These included 1RM projected bench press, 1RM projected squat, vertical jump and medicine ball put test, and they participated in a twelve week intervention, involving either a VBT or a VEB programme. Their results showed that there were no significant differences between the subjects VBT and VEB results. However, they did find subjects pre and post exercise tests had significantly improved for each group, with increases in 1RM projected squat for VEB and men and VBT men and women, with additional significant improvements in the VEB male vertical jump and medicine ball put test (Dolezal, Frese, Llewellyn,2016). This study shows there can be results in strength and power improvements for track and field athletes, which could improve their performance. However, this study cannot determine a superior resistance training programme. A further study would be recommended including athletes of a different exercise/sport, to establish if these improvements can also be seen in other athletes, therefore strengthening this programme and VBT training.

[bookmark: _Hlk74084944]Another study by Dorrell, Smith and Gee, (2020), similar to above investigated the effects of VBT on maximal strength and jump height. Their subjects were sixteen trained men, averaging twenty-two years. The participants were asked to complete a countermovement jump (CMJ) test and a 1RM assessment on the back squat, bench press, strict overhead press, and deadlift pre and post testing of six weeks of resistance training. The participants were also assigned to either VBT or percentage based training (PBT) groups. From their results, a significant difference was found in the total volume lifted for back squat, bench press and strict overhead press in the VBT group and also presented more positive adaptations in the athlete’s maximal strength and jump height, when compared with the traditional PBT method. An interesting find from this study was there were more positive outcomes for the VBT group despite the group having a significant decrease in the total training volume compared to the PBT group. This study indicates that athletes can make significant improvements in performance with less training time needed, which provides positive adjustments in managing fatigue in resistance training (Dorrell, Smith and Gee, 2020). Both studies by Dolezal, Frese, Llewellyn, (2016) and Dorrell, Smith and Gee, (2020) show the benefits of VBT training and how implementing VBT compared to other resistance training methods can improve an athlete’s performance. To further strengthen this study, a recommendation of including male and female participants was needed, as this study only used males and a suggestion of comparing trained and untrained participants to see if there are any significant differences between the abilities and genders.

A systematic review by Dahlin, (2018), was established, providing an analysis of the current existing VBT research, which utilises a linear transducer. They also studied the validity and reliability of different commercial linear position transducers for kinetic and kinematic measurements. The systematic review used 19 studies on VBT that fit the criteria and quality assessment of this study. Their results key findings indicated a strong correlation between 1RM and velocity and found the minimal velocity threshold was constant across different intensities, which can be implemented to prevent reaching failure. This study found performing a squat at maximal velocity or stopping at a velocity loss of 20% and 40%, found to significantly improve their 1RM, mean propulsion velocity during a set of squats and improve the performance of the vertical jump. They also found the Gym Aware was the only commercial linear position transducer certified for both force plate and linear position transducers, which was effective for kinetic and kinematic measurements. Overall, VBT was found to be beneficial for improving neuromuscular adaptations and predicting 1RM (Dahlin,2018).

Conclusion
In conclusion research has shown VBT to be the best method when compared to the currently established training methods such as the 1RM, in maximising an athlete’s performance and creating more accurate results. VBT is less time consuming, providing the athlete better quality and duration of training.  However, VBT is less cost effective when compared to currently established training methods such as the 1RM, which can be used with minimum equipment, therefore, can be used in any level of sport and activities, who may not have the funds to implement VBT training. VBT is very heavily gym based and requires specialist equipment and knowledge. Due to the cost implications not, everyone would have access to VBT, which is something that could be addressed in future research. Overall research suggests VBT is the superior training method, compared to 1RM and the currently established training methods. VBT is more accurate and less time consuming which reduces the risk of injury to an athlete, where the risk would be greater if using 1RM due to the trial and error method it produces, concluding an increase in an athlete’s performance when using VBT.   
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