Dissertation Proposal
A comparison between velocity-based training and percentage-based training for the development of leg strength and athletic performance in team sports
It is well documented that team sports athletes require an excellent level of strength, power, speed, agility, and endurance to perform at an elevated level (Martín-Moya, González-Fernández 2022) (Relationship between Physical Factors and Change of Direction Speed in Team Sports. 2021). The strength component of these attributes and in particular leg muscle strength, has been associated with improvements to athletic performance, jump height, counter jump movements, agility, and speed, which are essential in most sports (Morris, Oliver et al. 2022). To enhance leg strength and gain a competitive edge over competition, practitioners and athletes are continuously searching for the optimal training methods. To date, various methods of resistance training (RT) have been used to improve leg strength and athletic performance (Zhang, Feng et al. 2022) (Shi, Cai et al. 2022a).
Percentage-based training (PBT) is a method of prescribing training to athletes based on a percentage of their maximal ability to perform a specific exercise (e.g., squat, deadlift, bench press, shoulder press) known as a one repetition max (1RM). Practitioners use the 1RM to prescribe the relative load, intensity and volume required to achieve a specific training outcome or goal (Kai-Fang Liao, Xin-Xin et al. 2021). For example, if the purpose of the training plan were to improve leg strength, an athlete could perform the back squat exercise at 80% of their 1RM for 5 sets of 3 reps, 3 times a week for a duration of 8 weeks (Lacio, João Guilherme Vieira et al. 2021). Although, studies have shown that PBT can effectively improve strength and athletic performance (Lin, Xu et al. 2022) (Yu-Hua, Yi-Chen et al. 2022), there appear to be drawbacks. PBT fails to account for the daily stressors of life (illness, injury, mental health) which can negatively affect an athletes training performance and progression (Lin, Xu et al. 2022). If an athlete is experiencing a stress, the previously prescribed percentage of 1RM, intensity and volume may now be detrimental to the development of the athlete. In addition, research has suggested that the number of sets and rep’s an athlete can perform at a given % of their 1RM can differ from one athlete to the next (Shi, Cai et al. 2022b). As, with most PBT programs the sets and reps are based upon the desired training outcome and not individualised to the athlete, potentially causing unwanted training adaptations and levels of fatigue (Larsen, Kristiansen et al. 2021). Therefore, a more accurate training method that accounts for daily stressors of life, fatigue and the differences between athlete's capabilities is desired to optimise training adaptations.
It is well known in RT that as external loads increase, the ability to produce force decreases therefore reducing the velocity (Lacio, João Guilherme Vieira et al. 2021, Balsalobre-Fernández, Torres-Ronda 2021). This linear relationship between velocity and intensity enables practitioners to predict an athletes 1RM % without the need to physically perform a 1RM lift and account for changes in daily performance levels (Lacio, João Guilherme Vieira et al. 2021, Włodarczyk, Adamus et al. 2021) (Włodarczyk, Adamus et al. 2021). This led to the development of velocity-based training (VBT), where the mean velocity (MV) or mean peak velocity (MPV), of a movement determine the external load, sets and reps of a training session or program (Weakley Jonathon, Mann et al. 2021). VBT enables each repetition to be measured and analysed instantly, allowing for practitioners to accurately prescribe the correct training load and intensity regardless of the athlete’s readiness to train (Zhang, Feng et al. 2022). What is more, velocity loss thresholds (i.e., 10%,20%,30%) can be set to terminate repetitions when the force produced falls below the desired threshold (Zhang, Feng et al. 2022). This allows practitioners to minimise fatigue, without out comprising performance and technique. In addition, the real-time instant feedback of VBT provides a motivation boost, and competitiveness amongst athletes (Lahti, Jiménez-Reyes et al. 2020). Although the apparent positives of VBT there are known limitations, partial or half repetitions are not effective over exercises that require a full range of motion. VBT also requires participants to perform each lift with maximal intent (Weakley Jonathon, Mann et al. 2021).
Despite the growing research behind VBT, more research is required to strengthen its validity (Fritschi, Seiler et al. 2021). Therefore, the main aim of this study is to create a quantitative training intervention that can assess, analysis and compare VBT and PBT, to identify 
1. If there is a significant difference for each training method independently.
2. If there is a significant difference between the two training methods.
3. What are the practical applications for coaches and athletes.
Based on the current literature I hypothesis that VBT will be a more significant training method for developing leg strength whilst mitigating fatigue and reducing the risk of injury.
Objectives
My first objective is to recruit participants, to do this is I will engage with the universities Football, rugby and netball teams coach and determine whether there is an opportunity to implement this training intervention with the teams. If not, reach out to local colleges and schools to acquire a team of sports people that are willing and able to take part.
Secondly, prior to taking part in the intervention and as a method of pre-screening, the ethics and PAR-Q (physical activity readiness questionnaire) forms will be distributed to all participants for completion. The information provided on the forms will help determine whether the participants are ablet to take part. Once the participants are identified, an email containing the process and requirements of the study will be sent to the participants. This email will ask all participants to refrain from heavy or intense exercise 24 hours prior to the testing and training intervention days. As well as providing guidance on nutrition and supplementation.
The next objective is to split participants into two groups, group 1 velocity-based training, group 2 percentage-based training. After testing sub-maximal leg strength on the back squat exercise, load to velocity profiles and load to percentage profiles will be created for each participant. The profiles will be used to prescribe the correct load and intensity for the training intervention. The training intervention will be implemented over a period of 8 weeks, followed by a final sub-maximal leg strength test of the back squat. Throughout the intervention the data will be collected and recorded into excel.
The final objective is to analyse, interpret and evaluate the information derived from the intervention. To establish if there is a significant difference in leg strength for each training method and whether there is a significant difference between the two methods.
Proposed timetable of events
	Workload
	Dates

	Proposal & ethics
	November 4th 

	Participant recruitment & PAR-Q
	November – January 

	Introduction & literature review
	November – January

	Participant intervention testing & profiling
	November – January 

	Main intervention & data collection
	November – March

	Participant re-testing
	January – March

	Data Analysis
	February – March

	Results
	February – March

	Discussion 
	March - April

	Conclusion
	April



Methodology
Due to the nature of the study, it requires a quantitative approach which is the best method for comparing and analysing data (Sogunro 2002). Firstly, the study requires a sub maximal test of leg strength using the barbell back squat exercise, followed by an 8 week back squat strength intervention and lastly a re-test of sub-maximal leg strength of the back squat exercise.
Participants
I will aim for a total of 30 athletic male participants (>18 years of age) from a sporting background of football. Participants will reside in the southwest Wales area and examined between November 2022 & February 2023. The sample group will contain a mixture of sports academy students from the university of Wales Trinity Saint David and Welsh league semi-professional footballers from Ynysygerwyn football club. The recruitment of participants will be advertised via email, social media, word of mouth and face to face. Participants will be voluntary and only accepted onto the study after signed consent and completion of the ethics and par q+ forms. All participants will be informed to refrain from strenuous exercise 24 hours prior to the test, a set warm up will be instructed and followed by all prior to the test.
Measures
Physical activity readiness questionnaire (PAR-Q)
The PAR-Q form will ensure all participants are healthy and without underlying health conditions. Anyone identified with a health condition and/or using medication that may be affected by this study will be removed for their safety. Prior to testing participants anthropometric data such as height, weight and age will be collected and recorded in Microsoft excel.
Leg strength testing and intervention
Group 1 (Velocity-based training)
Prior to a set warm up, participants will perform a series of sub-maximal barbell back squats at increasing loads and encouraged to lift maximal intent. The (GYM aware VBT equipment) will track the velocity of each movement in meters per second, this is information will be recorded using Microsoft excel and used to create a load to velocity profile. For estimating each participant 1 RM% and accurately prescribe a strength training intervention.
Group 2 (percentage-based training)
Prior to a set a warmup, participants will perform a series of sub-maximal barbell back squats at increasing loads and encouraged to lift with maximal intent. All lifts will be recorded using Microsoft excel and used to create a load to percentage profile. The Boyd Epley equation will be used to estimate each participant 1RM% and accurately and accurately prescribe a strength training intervention (Reynolds, Gordon et al. 2006).
As recommended by the American College of Sports Medicine (2012) to improve leg strength, both groups will perform the back squat once a week at 80% of 1RM for 5 sets of 5 reps, with 3 minutes rest in-between sets, over a period of 8 weeks before being re-tested. 
Data Analysis
All data collected and recorded on the Microsoft excel spreadsheet will analysed and converted into visual graphs for interpretation. The data from excel will be exported to the SPSS software (version24.0; Corp, Armonk, NY) where two individual t-tests and one paired t-test will be performed to determine the significance levels of the outcomes.
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