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The comparison between strength training and plyometrics training on the development of strength and power in recreational athletes.
Introduction
When it comes to physical training, finding the best methods for reaching particular fitness objectives is crucial. By examining the relative benefits of strength training (ST) and plyometrics training (PT) on the development of power and strength in recreational athletes, the proposed research seeks to make a substantial contribution to this endeavour.

The long-held idea among athletes that strong, muscular bodies are necessary not just for winning sports but also for carrying out every-day and professional tasks highlights the importance of this study (Sáez-Sáez de Villarreal, Requena and Newton, 2010). Professionals in strength and conditioning use training plans that are made more difficult by the recognition of ST and PT as separate approaches to achieving maximal strength and contractile power (MacDonald, Lamont, and Garner, 2012).

Moreover, the necessity of optimising training strategies that improve strength, power, and speed are attributes critical for injury risk reduction and is heightened by the higher risk of musculoskeletal injuries linked to lower muscular strength, strength imbalances, and inferior sprint speeds (Morris et al., 2022). This research is driven by a sincere desire to help athletes and clients reach their full potential rather than just academic motivation.

Complex training (CT) is a practise that demonstrates how athletes' routines incorporate both ST and PT, highlighting the study's practical importance. The complex approach used by specialists in the industry is reflected in CT, which alternates between standard strength training exercises and plyometric activities within a single session (MacDonald, Lamont, and Garner, 2012). This study's particular objective, which is to pinpoint the approach that prioritises increased growth, is consistent with the continuous search for more effective and efficient training approaches.

In terms of individual research, sports science has conducted extensive studies on (PT). This emphasises how important it is to do a comprehensive examination of how physical activity affects lower limb mechanical characteristics, anatomical parameters, and overall physical performance (Ramírez-delaCruz et al., 2022). Because of its distinct stretch-shortening cycle (SSC) and eccentric pre-activation phase, which affect the Golgi tendon's organs and increase concentric power output, plyometrics can strengthen muscles.

However, the decades long body of peer-reviewed research presented by Thompson et al. (2019) demonstrates that the role that resistance training plays in the development of athletic ability lends further credence to the value of ST. Resistance exercise affects muscular endurance, speed, agility, hypertrophy, balance, and coordination in addition to increasing maximal strength (Morris et al., 2022). The technological advancements associated with certain actions, such sprinting, jumping, and changing directions, highlight ST's widespread influence even further.

In summary, the urgent necessity to maximise training methods for not only professional athletes but leisure athletes, justifies this study proposal. The study intends to give evidence-based suggestions by comparing the particular effects of ST and PT. These recommendations will not only add to the academic debate but will also have practical consequences for coaches, athletes, and fitness enthusiasts who strive for excellence in physical performance.



Aim
Building on data collection and earlier research, the primary goal of this study is to do controlled and observational evaluations that are methodically based on plyometric and strength training. This information will support and justify the arguments for using specific training methods to help athletes improve. Gaining a comprehensive understanding of training methods is the aim of this, in order to help athletes of all abilities increase their own strength and power. The goal is to determine which training variation, when used alone, is more effective in promoting the best possible physical development, with an emphasis on maximum strength, power output, and related neuromuscular characteristics.


Methods

Rationale
The method in which this study will be conducted to be able to compare the effects of strength training and plyometrics (ST), (PT) on the growth of strength and power in recreational athletes. As a result, the study makes it possible to measure the neuromuscular adaptations and compare them to see whether method (ST) or method (PT) is most successful at producing these adaptations. As several functional tests will be used to measure muscle power and strength. 
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Participants: 16 recreationally trained young women between the ages of 20 and 22 have been asked to participate in this study as subjects. Prior to the trial, all individuals followed a general resistance training regimen; none participated in regular high intensity (ST) or (PT) exercise. Each of the sixteen participants will be randomly allocated to one of two groups of eight participants: the ST group or the PT group. All participants will be asked to complete a PAR-Q and written consent prior to participation after being informed of the study's goals and potential risks. 



Protocols
The developed training protocols for this study, this requires the participants to take part in training sessions based in the laboratory of the University of Wales Trinity Saint David. As the period of this study will be over a 4 - week period, to generate development the design of this study will consist of 2 sessions per for each individual a week for group (ST), (PT). 

Session will include, taking part, conduct a warm- up, warming up their muscles properly before participating in any sessions by stretching and flexing them, both ST and PT must perform a significant amount of dynamic stretching. (ST) sessions will consist of 4-6 exercises, to guarantee appropriate recuperation, there will be 2- to 3-minute rest periods in between each session. Conducting exercises such as barbell back squat, Romanian deadlift, leg extension and leg press. The session will be measured by variables such as repetitions, sets, load and frequency, looking at the development of strength and power throughout each session. Increased intensity, such as applying more load, increasing repetitions, and increasing sets, will be examined as a means for identifying whether more advancements have been accomplished.  

The (PT) sessions will also include four to six plyometric exercises employing body weight with the goal of examining volume and intensity once more in a manner similar to (ST). The sessions will include a variety of jumping motions as well as forward and backward lunges. The length of time the exercise was performed, the number of repetitions, and the height adjustment of any equipment utilised will all affect how these motions evolve.  
 
Testing measures
The participants will be assessed in week one and again in week four to collect the concentrated piece of data for this intervention research and compare the results. Testing measures must be important in order to start examining maximum strength and maximum power. To that end, the four tests listed below will be carried out.

Maximal strength: Strength - Keizer leg press (Keiser, 2023).
Maximal power: Strength - Keizer leg press (Keiser, 2023).
Speed: Plyometrics - 10m acceleration sprint (Brower Timing Systems, n.d.)
Agility: plyometrics - Illinois agility test (Brower Timing Systems, n.d.)


Data Analysis
Following the collection of all the data, a statistical analysis will be performed using Microsoft Excel. This function is helpful when working with numbers since it allows you to generate tables, graphs, and pivot tables for data analysis and the production of visual summaries and data visualisations. 

In order to compare the figures of maximum strength Pre and Post intervention, data will first be evaluated using comparative measures of strength and power. Joint t-tests will be conducted for both groups (ST and PT) using the (Keizer leg press). Measures of speed and agility will also be carried out in the same way, use the Illinois agility test and the 10-meter acceleration sprint to compare before and after treatments. This will ascertain the modifications and group data. Secondly, a between-group analytical comparison of independent T-tests of maximal strength and power between groups will be conducted in an attempt to provide insight into the relative effectiveness of each training method. Furthermore, an independent T-test focusing on agility and speed will be conducted to compare the two groups and identify any advantages in this domain that are specifically related to plyometrics.   

The primary data set to be examined will focus on correlation analysis, examining the relationship and variations among strength, power, speed, and agility variables. The analytical findings should potentially identify any trends that enhance the overall efficacy of each training regimen. 

Research timetable 


	November:
	In order to be assessed to match the above requirements, a proposal showcasing suggested methodologies and research relevance will be generated by this time.

	December:
	Testing procedures in process. As participants split into two sub groups (ST), (PT). 

	January: 
	During this time the relevant data that has been collected will be and generated through graph and table form. 

	February: 
	The data will be carefully assessed, and more research will be conducted to see if any additional literature can be found to corroborate the findings.

	March: 
	The results would have been included as part of the dissertation after analysis and writing.

	April:
	The dissertation will be completed. 
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