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Knowledge questions
1. 	Complete the following tables to describe the movement during the squat, chest press, seated row, dead lift, shoulder press
	Squat

	Muscle 
	Role during the Squat  
(prime mover, synergist, antagonist, fixator)

	Abdominals
	  fixator   

	Hamstrings
	  antagonist   

	Quadriceps 
	  prime mover   

	Gluteus Maximums 
	  synergist   

	Joint 
	Concentric (lifting/shortening phase)
	Eccentric (lowering/lengthening  phase)

	Ankle
	  ankle flexion  
	  ankle extension  

	Knee
	  knee extension  
	  knee flexion  

	Hip 
	  hip extension  
	  hip flexion  



	Chest Press

	Muscle 
	Role during the Chest Press 
(prime mover, synergist, antagonist, fixator)

	Rotator Cuff 
	  fixator   

	Latissimus Dorsi
	  antagonist   

	Deltoid
	  synergist   

	Pectoralis Major 
	  prime mover   

	Joint 
	Concentric (lifting/shortening phase)
	Eccentric (lowering/lengthening  phase)

	Shoulder
	  shoulder flexion  
	  shoulder extension  

	Elbow 
	   elbow extension       
	  elbow flexion  



	Seated Row 

	Muscle 
	Role during the Seated Row 
(prime mover, synergist, antagonist, fixator)

	Rotator Cuff
	   fixator   

	Pectoralis Major
	  antagonist  

	Trapezius
	  synergist  

	Latissimus Dorsi
	  prime mover  

	Joint 
	Concentric (lifting/shortening phase)
	Eccentric (lowering/lengthening  phase)

	Shoulder
	  shoulder extension   
	  shoulder flexion  

	Elbow 
	  elbow flexion  
	  elbow extension  




	Deadlift 

	Muscle 
	Role during the Deadlift  
(prime mover, synergist, antagonist, fixator)

	Abdominals 
	  fixator   

	Hip flexors
	  antagonist   

	Hamstrings
	  synergist   

	Gluteus Maximus
	  prime mover   

	Joint 
	Concentric (lifting/shortening phase)
	Eccentric (lowering/lengthening  phase)

	Hip
	  hip extension  
	  hip flexion  

	Knee
	  knee flexion  
	  knee extension  





	Shoulder Press 

	Muscle 
	Role during the Shoulder Press
(prime mover, synergist, antagonist, fixator)

	Rotator Cuff 
	  fixator   

	Latissimus Dorsi
	  antagonist   

	Triceps Brachii
	  synergist   

	Deltoid
	  prime mover   

	Joint 
	Concentric (lifting/shortening phase)
	Eccentric (lowering/lengthening  phase)

	Shoulder
	  shoulder abduction  
	  shoulder adduction  

	Elbow 
	  elbow extension  
	  elbow flexion  



2. 	Identify one long term adaptation or improvement in the function of the heart in response to regular aerobic exercise.
	The heart increases in size therefore enabling the left ventricle to increase its elasticity thus filling with more blood. Also, the muscles of the wall thickness increase thus resulting to increase in contractility which in turn leads to improved stroke volume on rest as well as during exercise, intensifying the supply of blood in the body.



3. 	Identify one long term adaptation or improvement in the function of the lungs in response to aerobic exercise. 
	The aerobic exercise intensifies lungs vascularization which thus permits more blood to flow in the lungs and out of them and as a result, oxygen uptake is enhanced because there is a larger surface area for blood to bind with haemoglobin.



4. 	Identify the two cells that are used in bone remodelling to describe the following:
a)	Lay down new bone
	Osteoblast cells


b)	Breakdown of bone 
	Osteoblast cells



5. 	For each of the sports below Identify one predominate component of fitness using one of the following options:
Muscular Endurance
Muscular Strength 
Cardiovascular Endurance
a)	Marathons
	Cardiovascular endurance



b)	Olympics weight lifting
	Muscular strength


c)	Cross-country skiing
	Cardiovascular endurance and muscular endurance


d)	Strongman competitions
	Muscular strength



6. 	Complete the following sentence describing the nervous system and its relationship with the muscular system by adding the correct missing words.
	Temporal 
	summation
	is the process by which an increase in
	frequency
	of

	 action  
	potentials (or firing frequency) causes an increase in the amount of
	force

	generated by the individual
	motor
	unit. 



7. 	The digestive system consists of the gastrointestinal tract and a range of other accessory organs.  
	List below 5 accessory organs that play a critical role in digestion.  
	1.     Liver

	2.     Pancreas

	3.     Gallbladder

	4.     Salivary glands

	5.     Tongue



8. 	Complete the following sentences to describe the process of inspiration and expiration at rest and during exercise.
The primary muscles of inspiration are the  diaphragm  and    external intercostals.
During exercise the accessory muscles of inspiration are the  scalenes _ sternocleidomastoid and  pectoralis . 
At rest expiration is considered a passive process due to the relaxation of the  diaphragm.  
During exercise the  abdominal muscles  muscles or  internal intercostals  assist with expiration.

9.	Complete the following table to identify the duration of energy production, energy substrates, and waste products of the 3 energy systems 
	Energy system
	Duration of maximal energy production
	Energy substrate/s
	Waste product/s

	ATP-CP
	1-10 seconds
	Creatine phosphate
	No waste

	Lactic energy system
	Up to 3 minutes
	Carbohydrate in the form of glycogen or glucose
	Lactic acid

	Aerobic energy system
	3+ minutes (can be endless with adequate fuel)
	Carbohydrate, fat, protein
	Water and carbon dioxide and lactic acid accumulation



10. 	List below 4 common barriers or obstacles that may prevent a client from adhering to an exercise routine 
	1.     Lack of individual energy or motivation to exercise

	2.     Lack of sufficient time to exercise

	3.     Fair of being injured or having been hurt in recent exercises

	4.     Lack of enjoyment and boredom of exercise



11.	List below 3 legislative and regulatory requirements that you need to be aware of in regards to conducting fitness programs 
	1.     Professional registration

	2.     Code of practice

	3.     The national registration scheme whose purpose is to protect fitness people



12.  For the following scenarios identify if you are required to refer the client to an allied or medical health professional and at least one professional you could refer them to
	Client has identified that they have:
	Is referral necessary?
	Appropriate  allied or medical health  or professional for referral 

	Diabetes 
	yes
	Exercise physiologist

	Hasn’t exercised for 2 years 
	no
	

	suspected ligament damage
	yes
	AHP/GP

	Chest pains during exercise 
	yes
	Exercise physiologist

	They are very unfit 
	no
	


13. 	Explain how having an understanding of anatomy and physiology will allow you to program effectively for clients to meet their goals in a safe manner.
	It is important for the fitness instructors and personal trainers to have an understanding of anatomy and physiology in order to equip them with appropriate biological knowledge trough the study of the muscles. Moreover, by studying the basics of anatomy they get to understand the strength training which plays a vital role in enhancing results. However, all this knowledge’s enables the trainers to come up with effective programs for their clients.


14.	Identify 2 ways in which you can update and expand upon your knowledge of anatomy and physiology 
	1.     Through the usage of online visual aids such as watching YouTube video showing how the muscles move and other news thing that you want to learn or to discover new facts which you can use to benefits the clients

	2.     Through networking with other personal trainer where you meet and talk in events and conferences can also help someone to acquire more knowledge.



15.	Describe below what the acronym ESIC stand for and briefly explain how this benefits a client learning a new exercise 	
	ESIC stand for explain, show, instruct and cue.
Through explanation from the trainer, the clients get to know the main target of the exercise.
Through demonstration by the trainer, the clients learn how to do the exercise. 
Through being congratulated after the exercise the clients gets motivation to exercise.



16. How can you review your own performance as a Personal Trainer?
	As a Personal Trainer, you can review your performances by determining your roles, identifying your achievements, identifying your faults, identifying your goals and then setting your objectives.


Case Studies
For each of the following 3 scenarios you are required to write a personalised program to meet the client’s individual needs.  
Scenario 1 - Amber
	You are working as a fitness instructor for XX Gym and a member of the gym, Amber, has requested a program from you. Amber is 43 years of age, has been a member of the gym for seven years, and exercises regularly, taking resistance and Les Mills group exercise classes. She has mentioned to you that she wants to compete in a local 10km fun run and wants you to write a resistance program for her. You sit down and perform a health screen and fitness appraisal with all positive results in the following.
She answers “no” to all compulsory questions in the pre-exercise screening tool. 
Blood pressure: 118/81
BMI: 24.3
Sit and reach: +7cms
Push-up test: 25 (good)
Wall sit test: 52 seconds average per leg (good)
Amber also mentions that she now only has limited time of 30 minutes in total for the program. This is to perform the warm-up, conditioning, and cool-down/stretches. You suggest that a circuit-style program will suit her time restraint.


Task 1a
You are to design a thirty (30) minute endurance-based resistance circuit program for Amber that meets the following criteria:
The program contains a dynamic warm-up 
The program is written to be completed as a circuit.  
There must be at least two machine based resistance exercises
The conditioning phase intensity, sets and repetitions must be suitable to an endurance program (see PAP1 Learner Guide Part B)  
Provide only one number (not a range) for the %1RM, sets, repetitions and rest time 
The cool-down must contain a minimum of 4 major muscles/muscle  group PNF stretches 
Complete the ‘notes on how to deliver program’ section to briefly explain the circuit format
Complete the circuit program template

	Amber Resistance Program 

	Program Duration:   30
	Number of rounds:  6
	Rest between rounds:  1 minute

	Notes on how to deliver program:  Five stations of one minute each repeated for six circuits adds up to a 30-minute workout

	Warm-up

	Walking lunges for 5 minutes

	Conditioning

	Exercise
	Intensity
	Sets
	Reps/time
	Tempo (optional)
	Notes (optional)

	Shoulder press
	95% 1RM
	4
	60 secs
	
	

	Jumping lunges
	95% 1RM
	4
	60 secs
	
	

	Squats
	95% 1RM
	4
	60 secs
	
	

	Triceps press-downs
	95% 1RM
	4
	60 secs
	
	

	Abdominal crunch
	95% 1RM
	4
	60 secs
	
	

	Bent over row
	95% 1RM
	4
	60 secs
	
	

	Cool-down 


	5 min. Cross trainer. 60% MaxHR.
 • Doorway chest stretch, cross body shoulder stretch, standing lat stretch.
 Hold for 30 seconds each side and repeat twice on each side.


Task 1b
Two weeks later, you see Amber at the gym performing the program you have designed for her. She mentions that the machine-based exercises can be challenging to use during peak hour at the gym. She asks you to modify the program to include free weight options for the machine-based exercises. 
Complete the template below with your program modifications 

	Alternative exercise programming 

	Machine weight exercise 
	Alternative exercise 

	Triceps press-downs
	Close grip bench press

	Squats
	Romanian deadlift


Scenario 2 - Marco
	Marco is 32 years of age. He has just joined the gym and is new to exercise. During the screening process, you find out that Marco has no resistance training experience and has poor flexibility. Marco also mentions that he is a father of two children so has a limited schedule and can only exercise for thirty minutes at a time.
Marco answers “no” to all seven compulsory questions in the pre-exercise screening tool. 
Blood pressure: 112/76
BMI: 23.7
Sit and reach: -8cms
Push-up test: 5 (poor)
Wall sit test: 32 seconds average per leg (below average)


Task 2a 
You are to design a thirty (30) minute full-body muscular endurance resistance program with a minimum of three (3) resistance exercises. The program format will be conducted in a consecutive process, meaning that all sets and reps of an exercise will be completed before moving onto the next exercise. The program must meet the following criteria:
The program contains a dynamic warm-up 
There must be at least two machine based resistance exercises
The conditioning phase intensity, sets and repetitions must be suitable to an endurance program
Provide only one number (not a range) for the %1RM, sets, repetitions and rest time 
The cool-down must contain a minimum of 4 major muscles/muscle  group PNF stretches 

	Marco Resistance Program 

	Warm-up

	Dynamic exercises – leg swings, arm swings, wrist and ankle rotations.
Duration: between 3-5 minutes.

	Conditioning

	Exercise
	Intensity
	Sets
	Reps/time
	Recovery
	Tempo (optional) 
	Notes (optional)

	Walking lunges
	95% 1RM
	4
	60 secs
	10 secs
	
	

	Push-ups
	95% 1RM
	4
	60 secs
	10 secs
	
	

	Body weight squats
	95% 1RM
	4
	60 secs
	10 secs
	
	

	Dumbbell rows
	95% 1RM
	4
	60 secs
	10 secs
	
	

	Planks
	95% 1RM
	4
	60 secs
	10 secs
	
	

	Jumping jacks
	95% 1RM
	4
	60 secs
	10 secs
	
	

	Cool-down 


	4 min. Cross trainer. 60% MaxHR.
 • Standing hamstring stretch, supine glute stretches.
 Hold for 45 seconds each side and repeat twice on each side.


Task 2b
A few weeks later, you see Marco walking into the gym, and you ask how his program is going. He mentions that he is enjoying the program but that he has been running out of time to complete all the exercises. You quickly go and get a new program card and suggest to Marco that you can design the program in a circuit style, which will meet his time requirements. 
In the program template below, import the program written in task 2a with all the same sets, %RM, and exercises selected, and format it into a circuit-style program. 
Complete the ‘notes on how to deliver program’ section to briefly explain the circuit format
	 Marco Circuit Program 

	Program Duration:   30   
	Number of rounds:     6           
	Rest between rounds:   1 minute   

	Notes on how to deliver program:   Five stations of one minute each repeated for six circuits adds up to a 30-minute workout  

	Warm-up

	Dynamic exercises – leg swings, arm swings, trunk rotations, wrist and ankle rotations.
Duration will be between 2-4 minutes.

	Conditioning

	Exercise
	Intensity
	Sets
	Reps/time
	Tempo (optional)
	Notes (optional)

	Walking lunges
	90% 1RM
	3
	60 secs
	
	

	Push-ups
	90% 1RM
	3
	60 secs
	
	

	Body weight squats
	90% 1RM
	2
	60 secs
	
	

	Planks
	90% 1RM
	2
	60 secs
	
	

	Jumping jacks
	90% 1RM
	3
	60 secs
	
	

	Dumbbell rows
	90% 1RM
	3
	60 secs
	
	

	Cool-down 

	7 min. Cross trainer. 50% MaxHR. 
• Doorway chest stretch, cross body shoulder stretch.
 Hold for 30 seconds each side.


Scenario 3 - Alexi
	Alexi has booked in to see you for a reassessment six weeks after her original appraisal. You see that her goal is to increase her strength as she wants to compete in an obstacle race in two months. The main reason she wants a review is to assess her program, which she downloaded from a popular online coaching membership site.
Alexi mentions that her arms are tired by the time she gets to the compound exercises.  She wants to build strength and increase the weight that she is lifting in the compound movements but she can’t do this when her arms are already tired.  


Task 3
Upon reviewing her program you notice that there is no warm up in her program.  You also note that there are varying intensities of the resistance exercises in her program and that the intensity does not match the repetition range.  You can also see that the order of exercises is incorrect and that she is pre–fatigued when she is preforming the compound exercises.
Review the program format, and correct the following:
Review and correct the warm-up activity so that it contains a duration and a list of dynamic  exercises 
Review the current order of exercises in the program 
Review and correct the intensity (%1RM), repetitions, and rest periods of the program so that it is suited to her goal of increasing strength 

	Goal: 
	Increase strength 
	Duration: 
	45 min
	Injuries: 
	None



	Warm-up

	Treadmill 

	Conditioning

	Exercise
	Intensity
	Sets
	Reps
	Recovery
	Tempo
	Notes

	Triceps dips on a bench
	70%1RM
	3
	10
	60 sec
	301
	

	Standing dumbbell bicep curl
	70%1RM
	3
	10
	60 sec
	301
	

	Abdominal crunch 
	B/W
	2
	20
	60 sec
	301
	

	Barbell squats
	50%1RM
	2
	8
	60 sec
	301
	

	Lat pulldown
	50%1RM
	2
	8
	60 sec
	301
	

	Barbell chest press
	50%1RM
	2
	8
	60 sec
	301
	

	Cool-down 

	Stretch 



	Alexi Program Review 

	Warm-up

	Dynamic exercises – leg swings, arm swings, trunk rotations, wrist and ankle rotations.
Duration will be between 3-5 minutes.

	Conditioning

	Exercise
	Intensity
	Sets
	Reps/time
	Recovery
	Tempo
	Notes (optional)

	Triceps dips on a bench
	75% 1RM
	4
	60 secs
	20 sec
	301
	

	Barbell chest press 
	75% 1RM
	3
	60 secs
	20 sec
	301
	

	Lat pull-down 
	75% 1RM
	3
	60 secs
	20 sec
	301
	

	Barbell squats ISO
	75% 1RM
	3
	60 secs
	20 sec
	301
	

	Abdominal crunch
	BW
	3
	60 secs
	20 sec
	301
	

	Standing dumbbell bicep curl
	75% 1RM
	4
	60 secs
	20 sec
	301
	

	Cool-down 


	5min. Cross trainer. 65% MaxHR.
 • Doorway chest stretch, cross body shoulder stretch, standing quadriceps stretch, standing hamstring stretch.
 Hold for 30 seconds each side and repeat twice on each side.
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