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	Assignment 2  	Implementing an advanced training method with a client

Scenario

In order to complete this assignment you are required to work with a client who has specific exercise-related goals. In order to work towards achieving these goals, you are required to integrate one of the advanced training methodologies studied in this unit into their training programme (note: this must be a DIFFERENT training methodology to the one used in assignment 1).








Task 
Having integrated the advanced training method into the training of at least one of your clients, write an evaluative report outlining the effectiveness of the training method in achieving the desired goals, and the usefulness of technology in monitoring progress.

Include the following in the report:
· A profile of the client(s) including results of any testing conducted
· A rationale for the inclusion of this particular advanced training method in the training programme of the client(s)
· A summary of the training programme prescribed to the client(s)
· Details of any technology used within the programme
· A critical evaluation of the effectiveness of your intervention, using evidence-based research to support your opinions.

SUBMISSION DETAILS: via turnitin on 23/3/18
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	ASSESSMENT CRITERIA
	Learning
Outcomes


	GRADE

	
	
	Poor
0-25%
	Unsatisfactory
26-39%
	Satisfactory
40 – 49%
	Good
50 – 59%
	Very Good
60 – 69%
	Excellent
70 – 85%
	Exceptional
86– 100%
	
  %

	Rationale for use of training method
	1,2
	
	
	
	
	
	
	
	20

	Programme design following best practice
	
2
	
	
	
	
	
	
	
	20

	Critical evaluation of effectiveness of training method
	1,2
	
	
	
	
	
	
	
	35

	Evaluation of use of technology for monitoring and enhancement
	1,3
	
	
	
	
	
	
	
	15

	Engagement with the process and professionalism
	2
	
	
	
	
	
	
	
	10

	It is expected that students will present work that is proof read and follows the School Reference Guide and Assessment Checklist. Therefore a range of 0 – 10 marks will be deducted for non-completion of any of the points on the checklist below.
	

	TUTOR COMMENTS:


	 Submission date: 23/3/18
	Return date:
(at least within 4 weeks)
	Tutor: Geraint Forster
	Mark: 







Assignment Checklist
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· Quotations more than three lines to be indented 1 line spacing
· One line space between paragraphs, paragraphs must be left aligned
· Pagination (your assignment should have page numbers) 
· All tables and figures are internally referenced and have a title
· Word count checked and written at end of text (before references and any appendix)
· Assignment is within 10% of the word limit (excluding references and any appendices)
· All references in the text are included in the reference list
· Correct referencing following the Harvard style, as described in the Palgrave study skills book ‘Cite them Right’.
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· Correct use of punctuation
· Grammar and syntax correct- double check anything that has a green line under it
· I have read my assignment out loud to myself and it makes sense and is easy to read
· Somebody else has read my work and it makes sense to him or her!
· I have checked and I have not plagiarised 
Failure to follow these guidelines will cost you marks!
Variable resistance training with the use of resistance bands for improving strength and power

Client profile
The client undergoing the strength training plan is a male (age 21, height 181cm, muscle mass 71kg) with weight lifting experience who trains 3 times a week with a use of free-weights. However, he feels he is getting bored of this method and is not seeing any results from his form of training and feels his type of training is having an impact on his match performance in football, as he is a goalkeeper. Based on the client’s goals, he feels he needs to improve strength and power in order to be more explosive and sharper with reaction timing. 

Testing results 
As the client is a goalkeeper and he wanted to improve strength and power, the use of the Keiser Air 300 chest and leg press was used for pre-testing to measure these attributes, followed by testing after the training programme to see if any changes occurred. As can be seen in (Fig. 1; Fig. 2; Fig. 3; Fig. 4) the measurements are measured in Newtons. 


Figure 1 shows before and after the training intervention whereby the client performed 10 reputations to measure power and produced a Peak Power output of 1,098 Newtons. Following the training intervention, the client carried out re-measurements of power on the Keiser Leg Press for 10 reps and produced a power output of 1,154 Newtons.


Figure 2 shows the Keiser Leg strength results whereby the client performed 6 reps to measure maximum leg strength and the measurements beforehand, scored a maximum of 604.5 Newtons. However, following the intervention they achieved a power output of 754 Newtons.  


Figure 3 represents the measurement of Keiser Chest press. The client performed 10 reps to measure maximum power and reached a power output of 358.5 prior to the training plan. Following the intervention, the client re-measured and achieved 467 Newtons. 


Figure 4 presents the results on the Keiser Chest press before and after, measuring maximum strength for 6 reps, achieving 398 Newtons. The improvement seen an increase to 467 Newtons when measuring chest strength.

What is Variable Resistance Training?
Variable resistance training is used commonly in sports to develop an athlete’s ability to apply greater force which is a contributing factor to the athlete’s ability to produce overall power (Wilson and Kritz, 2014). Recently, the use of elastic bands in variable resistance training have been used within the profession of sport and health in order to improve motor control of an athlete (Wilson and Kritz, 2014). They also state that elastic bands have become more popular in sport as coaches use the bands as a tool to enhance overall performance attributes with an athlete such as a power and strength. According to Joy et al (2016) the advantages of incorporating resistance bands with exercise is that when performing lifts at a fast acceleration, it produces a bigger increase in strength and power when compared to slow, heavy variable resistance training. This was concluded by the study by Rhea et al (2009) as they compared the differences between controlled velocities in comparison to heavy/slow resistance with trained participants however, there was no measurement of strength nor power prior to the intervention.  



Why do variable resistance bands work?
According to Wilson and Kritz (2014) when you apply constant load resistance, you are mechanically inefficient to the sticking point, therefore you only maximally stress those muscles worked in that position, and for the rest of the movement, because you are mechanically more efficient this means the muscles are not working as hard as they are at the sticking point.  Whereas, adding the variable resistance bands, it ensures you are able to apply stress to the muscle throughout because we change the resistance to make it lighter at the sticking point but heavier through the concentric phase. In turn, towards full extension, as the load is greater, it means the muscle is under more stress.

In relation to the client as a goalkeeper, if they are performing squats and it’s maximally stressing at >90 degrees, so as a goalkeeper, it is not often they are in that position, except for a one-on-one situation. So if you are jumping, you are not in a position where you are at 45 degrees as you are far less, so it is as if you are in a quarter squat position, but if you do half squats by the time you get to the quarter squat, you are not working as hard. Meaning, where you really need to be strong and powerful, which is less than 45 degrees, as we are not training it, we train most of the time in the deep position so this means by changing the resistance it means you are able to work the muscle throughout the full range of motion (Wilson and Kritz, 2014).

There is research for the support of resistance bands combined with resistance training exercises. For example Wallace, Winchester and McGuigan (2006) suggest that ‘utilising resistance bands to subsidise 35% of the load during a squat will provide an acute response in peak power by 13%.’ It has also been suggested by Baker and Newton (2005) that ‘using bands could potentially result in a post-activation potentiation effect on each reputation.’ Stevenson et al (2010) support this due to finding that ‘the use of bands that accounted for 20% load resulted in an acute increase of force development concentrically when comparing it to a constant loaded condition, thus resulting in a greater power output.’ (Haff and Triplett, 2016).



Rationale 
My client is a footballer who is always looking to improve strength and power to be agile at set pieces such as corners and free kicks as well as becoming more powerful to get across goal quicker, thus, having more power would means he is more explosive when challenging the player in game situations. Previous research by Wisloff et al (2004) concluded this by conducting a study with 17 international football players, looking at maximum squat strength with sprint performance and vertical jump height. From this research, it states there is a strong correlation (p<0.01) between strength and power training when performing the half squat to improve vertical jump score which suggests power is an important attribute for goalkeepers. Moreover, Wisloff et al (2004) suggests ‘Players should focus on maximal strength with mobilisation from the concentric phases which could potentially improve performance in jumping.’ 

Ziv and Lidor (2011) state the important attributes for goalkeeper in game situations are having explosive power when dealing with high balls into the 6 yard box, positioning themselves for shots, whilst being able to react quick enough, agility in order to get across goal quicker and being able to distribute the ball to a team mate from goal kicks. All these happen during a game situation, and a goalkeeper needs to be powerful, particularly when jumping vertically because they need to catch the ball from set pieces and also they need to challenge players in the air (Ziv and Lidor, 2011, p. 518). Realistically, as a goalkeeper, you are utilising relative power. This is because the jumping ability comes from your body weight. For example, your body weight limits your power because if you are too big you can have powerful legs but you can’t jump high because of the absolute weight you have to lift – this means power to weight ratio, more so, than absolute power. Whereas, if a goalkeeper had an absolute weight that was smaller, then they would have a smaller percentage of strength but they would produce more power (Ronnestad et al. 2008).

Another reason for the use of this training method and for doing a strength programme is because, as previously stated, my client is a goalkeeper who is looking for new methods to improve his power and strength as he feels his current methods are having an impact on him improving. This is because he currently participates in a hypertrophy training plan working for 10 reps for 3 sets. Also, there is an abundance of evidence by (Anderson et al, 2008; Bellar et al, 2011; Shoepe et al, 2011) supporting the research on how variable resistance training with the use of bands can improve overall power and strength when compared to resistance training so having conducted this training programme for the participant will give me a better understanding of what method is more effective. 

The justification for choosing strength based sessions is because the literature from previous research surrounding variable resistance training focuses on the strength and/or power guidelines so conducting this study will mean there is an equal comparison. Haff & Triplett (2016) state, that to improve strength, participants will have to perform greater than 3-5 reps that are slow and controlled, with overload, of 85% of their 1 reputation maximum. More so, they state the guidelines for power training should be 3-5 reps, which are explosive but not going to failure, at 75-85% 1RM with the training frequency of one to three sessions weekly, dependant on the individual’s experience. However, there is no specific duration for time that has been identified as effective, although it is stated that a period of rest for 2 to 3 minutes is appropriate for recovery. These guidelines are based on the ACSM recommendations.

Summary of the training programme prescribed
The summary of this training programme is a variable resistance training plan utilising 41” long pink bands (Perform Better, Warwickshire, England) that were 1” wide. The resistance bands attached to the apparatus. It has been estimated based on field testing that the additional load of the band was 20kg on the barbell. The plan was a 6 week strength training plan, looking at the effect it has on strength and power, lifting the weight slow and controlled, with intent of overloading, following the guidelines stated by Haff and Triplett (2016) that were (3-5 reps 3-5 sets). The duration of the training plan was 45 minute sessions with 2 minute rest intervals between sets, twice a week ensuring progression to aid in strength, lifting weight at a slower speed of contraction.   







	Week 1
Squat
Bench Press
	Set 1 BP: 40
Set 2 BP: 45
Set 3 BP: 50
	Set 1 Squat: 40
Set 2 Squat: 40
Set 3 Squat: 40
	Reps
3x5
	Rest
2 minutes

	Week 2
Squat
Bench Press
	Set 1 BP: 40
Set 2 BP: 45
Set 3 BP: 50
	Set 1 Squat: 40
Set 2 Squat: 40
Set 3 Squat: 40
	3x5 
	
2 minutes

	Week 3
Squat
Bench Press
	Set 1 BP: 45
Set 2 BP: 50
Set 3 BP: 55
	Set 1 Squat: 50
Set 2 Squat: 50
Set 3 Squat: 50
	3x5
	
2 minutes

	Week 4
Squat
Bench Press
	Set 1 BP: 55
Set 2 BP: 55
Set 3 BP: 55
	Set 1 Squat: 50
Set 2 Squat: 50
Set 3 Squat: 50
	5x5
	
1 minute

	Week 5
Squat
Bench Press
	Set 1 BP: 55
Set 2 BP: 60
Set 3 BP: 65
	Set 1 Squat: 55
Set 2 Squat: 55
Set 3 Squat: 60
	5x5
	
1 minute

	Week 6
Squat
Bench Press
	Set 1 BP: 65
Set 2 BP: 65
Set 3 BP: 65
	Set 1 Squat: 60
Set 2 Squat: 62.5
Set 3 Squat: 62.5
	5x5
	
1 minute


(Table 1) Overall training plan
*Key: BP = Bench Press

Technology used within the programme
The instrumentation of the testing took place at the University of Wales Trinity St. David Sport Science laboratory. Anthropometrical measurements were on a body composition monitor to measure segmental muscle mass; Tanita MC-980MA Bio-electrical impedence machine. This is because for one it is quick and easy to use and it gives a segmental analysis of muscle which can be compared pre and post intervention. Absolute leg and chest power and strength were both used on the Keiser Air 300 with a reputation of 6 reps to measure strength, with resistance increasing by 25 every rep. 10 reps were utilised to measure absolute power on both Keiser Leg and Chest press. The leg angle was also measurement by a Goniometer to measure the 45 degree angle to be set up on the Keiser. The reason that it is measured at a 45 degree angle is because the client has mobility issues in the hip and ankle which impacts his squat because the movement pattern is reduced due to a lack of range of movement. 

Critical evaluation
	Reference
	n
	Gender 
	Training level

	Anderson et al (2008)
	44
	Mixed
	Trained

	Bellar et al (2011)
	11
	Men
	Untrained

	Shoepe et al (2011)
	29
	Mixed
	Scare training (12 months)


Table 2 (Subject characteristics)

	Reference
	VRT
	Duration
	Sets/Reps
	Rest

	Anderson et al (2008)
	
Bands
	3 d wk - 7wk
	3-6 (2-10)
	120-180s

	Bellar et al (2011)
	
	2 d wk - 13wk 
	5 (5)
	90s

	Shoepe et al (2011)
	
	3 d wk - 24wk
	3-6 (6-10)
	60-120s


Table 3 (Study details) *rep ranges are in brackets

As can be seen in (Table 1) there is an overview of the clients’ training plan with the use of resistance bands. As you can see, there is a slight increase on the weight of both, the squat and bench press. This is because there is an improvement in overall strength and muscle mass (Pre measurement 71kg Post measurement 74kg) this improvement is suggested because of an increased muscle tissue (Kreiger, 2010). 

As can be seen in Table 2, Anderson et al (2008) conducted a study on the effect of combining elastic bands on strength and power with free-weights in athletes. From this research, it was suggested that supplementing resistance bands improves results in both bench press and bench (p < 0.01) (FWR 4% v. CR 8%). Moreover, an improvement in squat (p < 0.01) (CR 16% v. 6% FWR). These improvements were seen over a period of 7 weeks. Overall, a 4.5% improvement was seen in power in the lower body. In comparison to this research the improvements were seen over a 5 week period (13.5% score in leg strength) and (8.6% score in chest strength) for my client. However, their results are based on their power measurements by vertical jump score and they compared their improvements in bench press and back squat based on 1 reputation maximum testing. Moreover Bellar et al (2011) carried out the same protocol but evaluated 1RM improvements alone. From the research, it was found that resistance bands produced a 2.39kg greater increase in relative compared to free weight tension. Thereby, conducting a 1RM test in the future means there can be equal comparison to strength gains. Furthermore, it is suggested by Bellar et al (2011) that the increase in 1RM under band tension could have been improved because of the 15% tension that was applied to the barbell. This is because the tension changes the pattern of force production during the lift, which in turn caused neural adaptations because of muscle force, therefore it would have be interesting to calculate the percentage load of the bands used to see whether it effected changes in strength in a future study. Shoepe et al (2011) stated the integrated power shows an increase in the resistance band group when compared to the free weights. This suggests the improvements in the variable resistance programme with my client were found because of an increase agonist activation and decreased antagonist and improved muscular coordination. Overall, from the research by Shoepe et al (2011) research, there was an increase of 32% in power. However, such an increase occurred over a period of 24 weeks whereas this programme intervention was on a time scale of 5 weeks. Compared to this programme evaluation, if my client could reach full range of motion then an increase in power could be observed. Therefore, a greater force production due to reaching a lower sticking point.

It is also suggested by Kreiger (2010) that the initial strength gains and a decrease in rest time frame comes from neural adaptations to strength training exercising because of exercising on a more frequent basis and also because of the load imposed on the muscular system. However, it must be noted, the client’s previous training background consisted of muscular endurance with no intent of overload whereas this case study intended on overloading so this suggests muscular adaptation occured. Furthermore, as can be seen in the programme summary, this programme devised was to evaluate the improvements of strength and power. Although there are improvements in power (22% leg power) (7.6% chest power), unfortunately, the movements were slow and controlled with intent overload so power guideline were not used adequately. Furthermore, my client’s mobility is restricted due to having low range of motion in the hips, therefore this could have altered muscle recruiting patterns because of a biomechanical disadvantage because not being able to perform the squat to 90 degrees. Anderson et al (2008) found this with the control group, where participants were forced to pause.  Therefore, it would be interesting to see what adaptations would occur from performing fast and explosive movements executing lighter resistance. A longer time frame for the plan and more sessions, along with a range of 1RM testing could be utilised in the future to compare the programme to more studies. The results prior to the intervention indicate that because the client has experience in resistance training utilising exercises such as the bench press and the squat, a time frame that is greater than 5 weeks of variable resistance training proves an effective stimulus for them to show a peak performance in training. However, such an improvement was most likely due to the motor unit synchronization and coding velocity, according to Soria-Gila et al. (2015).
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Keiser leg strength

Peak Power before	
604.5	Peak Power after	
754	



Keiser chest power

Peak Power before	Peak Power after	358.5	398	


Keiser chest strength

Peak Power before	Peak Power after	398	467	


Keiser leg power

Peak Power before	
1098	Peak power after	
1154	
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