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Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.
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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






Scenario 
 
This assignment requires you to implement and evaluate the effectiveness of one of the advanced training methods studied in this module. This implementation can involve either working with client who you can safely work with (in person or remotely), or implementing it into your own training. You must choose a different training methodology to the one used in assignment 1.

You must also evaluate the role that technology can play in supporting this training method.

 
Task  
Having integrated the advanced training method into the training of an individual for a suitable period of time, 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 including results of any testing conducted;
A rationale for the inclusion of this particular advanced training method in the training programme of the client; 
A summary of the training programme prescribed to the client;
Details and evaluation of any technology used within the programme; 
A critical evaluation of the effectiveness of your intervention, using evidence-based research to support your opinions. 
 











	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS




NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

Engagement with Literature Skills
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set; you should make use of scholarly reviews and primary sources, where appropriate (for example, refereed research articles and/or original materials appropriate to the discipline).    You should provide evidence that you have accessed a wide range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work. 

Guidance specific to this assessment: 
All opinions/statements regarding the training methods should be supported by references to good quality research. Remember to be specific when citing research studies – findings are specific to the particular methods and subjects involved in the study, so be sure to describe them.


Knowledge and Understanding Skills
At level 6, you should be able to demonstrate coherent and detailed knowledge and a systematic understanding of the subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline. You should be aware of the uncertainty, ambiguity and limits of knowledge. Your work must demonstrate the growing extent of your knowledge and systematic understanding of concepts and underlying principles associated with the subject area.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. meaningfully to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding; ideally each should be complete and detailed, with comprehensive coverage. 

Guidance specific to this assessment: 
Your rationale and programme design should evidence knowledge and understanding of general principles of training and the specific training method you are focussing on.

Cognitive and Intellectual Skills
You should be able to: critically evaluate evidence, arguments, assumptions, abstract concepts and data some of which are at the forefront of a discipline (and that may be incomplete) to devise and sustain arguments, to make judgements and/or solve problems; describe and comment upon particular aspects of current research, or equivalent advanced scholarship, in the discipline Your work must contain evidence of logical, analytical thinking, evaluation and synthesis. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? At all times, you must provide justification for your arguments and judgements.  Evidence that you have reflected upon the ideas of others within the subject area is crucial to you providing a reasoned and informed debate within your work.  Furthermore, you should provide evidence that you are able to make sound judgements and convincing arguments using data and concepts.  Sound, valid conclusions are necessary and must be derived from the content of your work.   Where relevant, alternative solutions and recommendations may be proposed.

Guidance specific to this assessment: 
It is important that you critically evaluate the advanced training method you have chosen – outlining strengths and limitations of this form of training. Comparisons with established forms of training will need to be made in order to do this.

Practical Skills
At level 6, you should be able to apply the methods and techniques that you have learned to review, consolidate, extend and apply your knowledge and understanding, and to initiate and carry out projects. You will deploy accurately established techniques of analysis and enquiry relevant to the discipline, and apply them in complex and unpredictable contexts, to devise and sustain arguments and/or to solve problems. You should be able to frame appropriate questions to achieve a solution - or identify a range of solutions. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context or circumstances, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts, some of which may be innovative and creative.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  You should show awareness of the limitations of concepts and theories when applied in particular contexts.

Guidance specific to this assessment: 
When evaluating the training method, consider the practical application of this training method in real-world settings – does it require specialist skills/equipment/facilities? Can it be implemented in different settings/scenarios? Will the benefits to be gained from it be worth the effort required to implement it? Does it pose any risks that established methods do not? Are athletes likely to adhere to it? How easy was it to implement? Consider also any technology you used – did it genuinely help or was it just a novelty? Was the technology reliable or did it sometimes fail? 

Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for graduate-level employment requiring the exercise of initiative and personal responsibility and decision-making in complex and unpredictable circumstances.  This includes demonstrating: the learning ability for professional development to advance existing skills and acquire new competences of a professional nature that will enable you to assume significant responsibility within organisations; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; that you can use appropriate media to effectively communicate information, arguments and analysis in a variety of forms to specialist and non-specialist audiences; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation.


Guidance specific to this assessment: 
Present your work clearly and professionally, making clear arguments and supporting all opinions/statements with references.





	     STUDENT FEEDBACK FORM




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.


	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	25
	

	




	
	

	
	
	

	2. Knowledge and Understanding Skills
	25
	

	




	
	

	
	
	

	3. Cognitive and Intellectual Skills
	20
	

	




	
	

	
	
	

	4. Practical Application Skills
	20
	

	




	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice
	10
	

	


	
	

	
	
	




	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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High Intensity Interval Training
Introduction 
High intensity interval training is used for a variety of different reasons and outcomes. The majority of the public can do a HIIT session without too much technology and too much equipment, this makes it a good and easily accessible training style for most people. HIIT has been used to replace moderate intensity continuous training to achieve similar outcomes such as cardiovascular improvements. Athletes use intervals of higher intensity exercises as a necessity for high performance outcomes in their disciplined sports. HIIT is widely used and effective training method in both endurance and sprint and power events. The participant will be using SIT (Sprint Interval Training) which is a type of HITT (High Intensity Interval Training) training style. This is used in order to achieve his goal at the end of the 6 week training period. The training plan consisted of 20second intervals of uphill sprinting at RPE 9/10. HIIT can range from 5 seconds to 8 minutes per set during a given workout ( Billet 2001). HIIT is mainly recommended and targeted at participants who have previous experience in continuous training and are advised against high intensity training due to the potential risk of injuries. 

Literature Review
HIIT stands for High Intensity Interval Training, HIIT is a short burst of interval training which works anaerobically. HIIT can vary from the longer intervals often longer than 45 Seconds and can also be as short as 5 seconds for the shorter intervals. There are a lot of benefits for both long and short types of HIIT. Shorter intervals means that the athlete can spend more time above 90% of Vo2 max with recovery between sets and able to push harder for shorter periods of time.  Athletes should aim to spend at least several minutes in the ‘Red zone’ per session. HIIT is one of the most effective way to improve metabolic function and its cardiovascular improvements for athletes( Buchheit and Lauren 2013). HIIT can see improvements in aerobic, anaerobic and neuromuscular factors, this is due to its high intensity and need for the muscles to work harder over shorter periods of time and the need for 02. Other benefits of HIIT can include increased stroke volume, increase oxidative enzymes, faster diffusion rate of oxygen and greater fuel into your muscles. It can also help increase carbohydrate usage and an Increased mitochondria. ( Zuhl and Kravitz 2006). The aim for HIIT is to get your heart rate between 70 and 90 percent of your max. (Gist et al 2014)  The Main purposes are to improve Cardiovascular (CV) fitness and to minimise the risk of any cardiovascular related diseases. HIIT shows results of a greater increase in cardiorespiratory fitness than moderate continuous exercise in healthy young adults. (Bacon et. al 2013). Looking at 30second sprint intervals for HIIT shows a larger effect also on cardiorespiratory fitness in healthy male adults (Gist et al  2014). HIIT consists of up to 9 variables to change the outcome of the training ; work intensity, duration of each interval, relief interval intensity and duration, exercise modality, number of sets, number of times you do it in a given time frame, rest between sets and whether that rest is static or a dynamic rest. The change of any of these can change the physiological acute response ( Buchheit and laursen 2013). HIIT when done by untrained individuals has a higher chance of injury and if conducted must add extra precautions or even start them on continuous training at a lower intensity to begin with. once a client can run for thirty consecutive minutes at a moderate intensity then you can start programming slowly into high intensity training. ( Zuhl and Kravits 2006) In a study looking at a twelve week SIT programme to improve cardiovascular fitness, they found that in males ranging from 27±8y with reasonable fitness that they had a increase of 19% in peak oxygen uptake after the SIT training block. The SIT had a larger improvement than moderate intensity and they both showed a improvement of cardiometabolic health ( Gillen et al 2016). HIIT can be used for athletes who don't have much time in a week and can use the shorter more intense sessions to get similar if not greater cardiovascular results and help their muscle recovery time (Booth and owen 1997).  Another study used HITT to determine a difference in long distance competitive runners where the participants would take part in a aerobic test before and after the training period. it showed that the continuous training had similar results to the SIT training despite the continuous training having a lot more similarities to the aerobic endurance test which was conducted before and after. ( Hottenrott et al 2012). Sperlich et al (2011), looked at athletic teenage participants and their effects on HITT training. Over a 5 week period the 19 participants were split into moderate continuous exercise and HIIT and the results showed a increase in oxygen uptake of 7% and faster times over 1km however no significant change in jumping performance. A study which looked at both endurance and sprint athletes didn't see a significant difference between the endurance and the sprint athletes  to the changes of the athletes adaptation to the HIIT session and both aerobic and anaerobic athletes benefitted from the sessions. However there was a  difference between the HIIT and moderate exercise groups . ( Cipryan et al 2017). Garcia-Pinillos et al (2017) saw a increase in muscle power in competitive male triathletes ranging from 33years  ± 5 doing HIIT along side their already high volume training blocks. The athletes had a more efficient muscle work economy and there was significant improvement to the neuromuscular characteristics.

Client profile
The participant is a 21 year old competitive strongman. His fitness history includes competing at a national level in sailing, rowing, powerlifting and strongman. He is 6ft and weighting in at 108kg with a BMI of 32.2 putting him in the obese category. He has no current injuries, or health risks. He isn't taking any medication and his blood pressure reading and heart rate wasn't anything of concern. His Health questionnaire and parQ was fine to start the training. Recently he has been focusing on endurance events and is training 4-5 days a week ranging from 5miles-20 miles a day. His training is predominately medium intensity continuous training.  He stretches every day and recently completed a 50km run as part of training in the early months of 2021. His fitness goals have slightly moved into achieving various running goals this year due to covid. The HITT session will specifically be trying to improve his cardiovascular capacity and his muscle recovery. The HIIT sessions that the participant will be doing will be sprint interval training (SIT). Running is the obvious exercise to choose despite there being lots of different exercises for example rowing is easier to get a higher heart rate as both your arms and legs are working harder than sprinting. Cycling is a lower impact exercise and running is more specific and familiar for this participant. Before the Programme the participant will do a 1 mile max run as test 1 and a 5km run as test 2. This will be performed before and after the training period. The training plan will be 6 weeks of training twice a week, This fits around his pre- existing running and conditioning training plan. The plan will consist of short 20seconds intervals running up hill and then 30 seconds rest which is a gentle jog back down and then rest at the bottom of the hill. The intensity will be monitored by a heart rate monitor from polar and a GPS (Strava) tracker. RPE is a good way of self monitoring how hard you think you are working. There is no technology needed and it can adapt to how well you are feeling on the day which works well with his continuous training plain getting gradually harder each week as the sessions continue. The resources are limited due to lack of facilities however using HR, GPS and RPE this should give us a rough estimate of intensity. there will be 5 sets each session. The participant will be told to warm up for ten minutes which will consist of the ABC’s (Agility, Balance and Co-Ordination) and then told to stretch out after focusing on the main muscle groups used. This test will look at improvements on cardiovascular fitness using two running tests. The training programme was based to be specific to the participants main focus which is improving cardiovascular fitness. With the athlete at a high BMI having shorter more intense intervals means that it can help prevent heart based diseases and improve fat burning more efficiently than longer and less intense intervals ( Buchheit and Laursen 2013). 

Results 
Table 1. 

	Sessions 
	Heart rate average over all the sets(BPM) 
	
	RPE 

	1
	183bpm
	
	10

	2
	192bpm
	
	10

	3
	188bpm
	
	10

	4
	197bpm
	
	10

	5
	187bpm
	
	10

	6
	180bpm
	
	10

	7
	194bpm, 
	
	10

	8
	195bpm,
	
	10

	9
	187bpm,
	
	10

	10
	190bpm,
	
	10

	11
	195bpm, 
	
	10

	12
	185bpm, 
	
	10

	Tests 
	1 Mile (mins) 
	5K (Mins) 
	

	Before
	8:25
	26:03
	

	After 
	7:55
	24:30
	





Evaluate 
The results indicated a increase in both the 1mile and the 5km tests. The Results of the heart rate showed that the sets stayed very similar in intensity and the RPE showed that the participant also agreed that the intensity stayed consistently high throughout the 6 weeks twice a week training plan. The highest recorded heart rate was 195bpm which is very close to the participants estimated max heart rate which was lovely calculated at 199. This training method showed a good positive difference in the results making it a good training style to add to a athlete who has a history of training and is training for the longer distance races. The tests were only over a short distance compared to what he was training for however the carry over will still be there. There will be a increase in his recovery speed between training sessions. it can also help improve his cardiovascular fitness with there being evidence that longer moderately difficult runs have a similar outcome to faster higher interval training( Hottenrott et al 2012). As well as having a similar cardiovascular change, there is also evidence to prove a increase in acute muscle power change over short periods of HIIT training ( Garcia-Pinillos et al 2017) Having a training plan dominated by all aerobic training incorporating some SIT which has a element of anaerobic and acute neuromuscular advantages will help speed up longer runs by making it easier to run faster with minimal effort and improve the muscles capability. (Wewege et.al 2017). If the participant can improve his physical maximum speed for shorter distances he will find running at a faster pace a lot easier making his long term goal of ultra marathon running easier by being able to have a faster gentle speed. I think with the facilities, I would like to have focused more on getting the participant to a closer max Vo2 instead of using a heart rate monitor which was connected to their phone. All of the readings were done by the participant meaning they had to sprint with their phoned stop the timer and record data themselves which isn't ideal. It is hard to work maximally and read Your HR. With the use of RPE there is no set number making it hard for the participant to have a general basis to follow. the RPE scale can be manipulated unintentionally by the participant who might be struggling on some days and finding others easier. However we got improvements in the results and the results show hard interval sprint training. Looking at previous studies there is strong evidence to show a improvement in trained and untrained athletes using HIIT as part of their training styles. It shows that it can be of equal or greater cardiovascular improvements and doesn't require the same duration in order to get similar results. This makes it far more accessible for those who have busy lifestyles. The Muscle adaptation in HIIT is a big reason for choosing HIIT as your main training type over continuous because training at a moderate intensity your type 2 muscle power isn't being used as much. Athletes who participate in HIIT exercises have predominantly type 2a and fast glycolytic fibres  (Kohn et al 2011) With the participant looking to compete in ultra marathons the rate of which his body recovers is important. HIIT shows a greater heart rate recovery than aerobic exercise at a lower intensity. Combining HIIT into the pre-existing training they can work side by side to achieving his goal easier. (Stoggl and Bjorklund 2017) 

Conclusion 
After the study it was clear that there was a positive effect in both 1 mile and 5km test results. The study showed that conducting a 6 week HIIT interval sprint programme on a participant that is a athletic male in their early twenties with previous experience in performance sports at a high level  there is a positive increase in 1mile and 5km results for this participant. This shows a acute response to HIIT and a increase in cardiovascular ability. I would like to test this training programme against longer aerobic tests such as half marathon, marathon etc. The limiting factor was fitting this as a addition to his pre-existing training plan. However the acute effects on endurance capability would give a more detailed result on the training method for this particular participants goal. It would be a interesting study looking at ultra marathon runners on HIIT training blocks as a replacement for their usual continuous training and determine whether there is a significant difference in aerobic endurance tests. Despite all these factors it turned out to be a successful training block. HIIT when done correctly with correct intensity and frequency for your goal, it appears to have a lot more advantages than continuous training despite not being as time consuming. Incorporating a balance of both continuous and High intensity training shows a clear advantageous plan. 
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