Resistance Training

Strength

Strength is a general term for applying a force against a resistance. In most team sports the resistance you are working against is your own body weight, and, although you are not using your maximum strength, you do need to keep working for long periods of time. In other activities, such as weightlifting, you are applying more force and working to a maximum. Therefore there are three types of strength to consider:

1. Maximum strength

2. Elastic strength or power. This will not be dealt with in this course
3. Muscular endurance

Strength – The ability of a muscle to exert maximum force to overcome high resistance.
Muscular Endurance – The ability of a muscle to work repeatedly to overcome a low to moderate resistance

What is a rep?  a repetition refers to the performance of one single exercise from start to finish.

What is a set ? – These are groups of repetitions performed without a rest. For example 2 X 15 shows that 2 sets of 15 reps are performed with a rest in between.
What is a RM   A RM stands for repetition maximum. It is the amount of resistance used for an exercise is an important variable in resistance training. Loading in resistance training is one of the major stimuli related to changes in muscular strength and endurance. One method to determine resistance is the repetition maximum (RM). This allows  a certain number of repetitions  to be performed with a given resitance. For example a load that allows an exercise to be performed ten times id termed a 15 RM. Advanced athletes may use a percentage of their 1RM. For example if a 1 RM for an exercise is 100Kg this would represent 100%. An 80% load would represent 80Kg.
In terms of reps and resistance what would you advise for muscle endurance?
In terms of reps and resistance what would you advise for muscular strength?
Defining Strength and Endurance Training
	Type
	Repetition
	Percentage of 1RM
	Muscle Fibres Developed
	Energy System Used

	Strength
	2-8
	75-100%
	White, fast twitch
	Lactic Acid / PC

	Endurance
	15-25
	50-70%
	Red, Slow Twitch
	Aerobic/Lactic Acid


Physiological Training Benefits

Training for strength or endurance will give specific adaptations.

Specific benefits of strength training

· Development of white fast twitch muscles

· Muscles hypertrophy

· Development of anaerobic energy systems

· Stronger ligaments and tendons

· Improved joint stability

Specific benefits of muscular endurance training
· Development of red slow twitch muscle fibres

· Muscle tone

· Development of aerobic and lactic acid energy systems.

· Increased capillarisation in the muscles

· Increased number and size of mitochondria.

Resistance training can be applied through any of the following:
· Free weights

· Resistance machines

· Cable machines

· Gravity

· Medicine balls

· Air

· Water

· Resistance bands

The following are popular methods of resistance training

· Resistance machines

· Free weights

· Plyometrics

· Circuit training

Describe the advantages and disadvantages of resistance machines 
	Advantages
	Disadvantages

	
	

	
	

	
	


Describe the advantages and disadvantages of free weights

	Advantages
	Disadvantages

	
	

	
	

	
	


Exercise Sequence

It is important, especially with a novice to avoid fatiguing the same muscle group and joints.

U – upper body exercise

M – mid section, core body exercise

L- lower body exercise.

By alternating these you minimize the rest periods of muscles and joints.

You can also alternate by using pushing  (e.g. bench press, shoulder press) and pulling exercises (e.g. upright row, bicep curl) As you could be using the same joint in succession this is more suitable for a more conditioned exerciser.
Performing exercises on the same muscle group consecutively will challenge a more experienced exerciser.
BASIC TRAINING METHODS
Simple Circuit

A simple circuit consists of 8-10 exercises, 15-25 reps, with a resistance of 40 - 60%RM [endurance based]. Exercises for all the major muscle groups, compound multi joint exercises performed in rotation. Choosing compound multi joint and major muscle group exercises also works the smaller muscle groups such as the bicep and triceps. This is an ideal format for a beginner as it allows them to become familiar with basic lifts and to concentrate on exercise technique. An example would be:

Sample Simple circuit

	Exercise
	Reps
	Resistance
	Muscle Groups

	Lateral Pull Down
	20
	50% RM
	Latissimus Dorsi, Trapezius, bicep & brachialis

	Abdominal Crunch
	20
	Free Body
	Rectus Abdominus

	Leg Press
	20
	50% RM
	Quadriceps, Glutes & Hamstrings

	Upright Row
	20
	50% RM
	Deltoid, Trapezius & Triceps

	Back extensions
	20
	Free body
	Erector Spinae

	Squats
	20
	50%RM
	Quadriceps, Glutes & Hamstrings

	Chest Press
	20
	50% RM
	Pectoral & Triceps

	Oblique Curls
	20
	Free body
	External Obliques


· SUITABLE FOR A BEGINNER

· ENDURANCE BASED

· USING UPPER MIDDLE LOWER ROTATION & OPPOSING MUSCLE  GROUPS

Circuit Weight Training

Consists of a series of resistance exercises performed one after another. The aims are to develop muscular endurance and cardiovascular fitness by working continuously. Each exercise is performed a set number of times, 15-25 reps (endurance based). Using 40-60%RM with a rest period of between 30-60 seconds depending on fitness level.

Sample Circuit Weight Training

	Exercise
	Reps
	Resistance
	Muscle Groups

	Seated shoulder press
	15
	60% RM
	Deltoid, Trapezius & Tricep

	Squats
	15
	60% RM
	Quadriceps, Hamstrings & Glutes

	Lateral Pull down
	15
	60% RM
	Latissimus Dorsi, Trapezius Biceps & Brachialis

	Calf Raises
	15
	60% RM
	Gastrocnemius & Soleus

	Bench Press
	15
	60% RM
	Pectorals, Anterior Deltoid & Triceps

	Lunges
	15
	60% RM
	Quadriceps, Hamstrings & Glutes

	Seated Row
	15
	60% RM
	Trapezius, Rhomboids, Bicep & Brachialis

	Abdominal Crunches
	15
	Free body
	Rectus Abdominus

	Back Extension
	15
	Free body
	Erector Spinae


· Suitable for a conditioned beginner
· Endurance based

· Using upper lower, opposing muscle group arrangement

· Core body exercises performed at the end

Single Set System
Consists of a single set of 8-12 reps, resistance is 75% of the 1RM. 

Basic Set System
A basic set system is a good introduction to the use of multiple sets. The client follows a circuit approach using a work/rest ratio, but performs a designated number of sets of each exercise before moving on to the next exercise.

Sample Simple Set System

	Exercise
	Sets/Reps
	Resistance
	Muscle Groups

	Seated Shoulder Press
	3 X 15, 

30 sec rest
	70% RM
	Deltoid, Trapezius & Tricep

	Lateral Pull down
	3 X 15, 

30 sec rest
	70% RM
	Latissimus Dorsi, Bicep & Brachialis

	Leg Press
	3 X 15, 

30 sec rest
	70% RM
	Quadriceps, Gluteus Maximus & Hamstrings

	Leg Curl
	3 X 15, 

30 sec rest
	70% RM
	Hamstrings & Gastrocnemius

	Bench Press
	3 X 15, 

30 sec rest
	70% RM
	Pectoralis Major,Anterior Deltoid & Triceps

	Seated Row
	3 X 15, 

30 sec rest
	70% RM
	Trapezius, Rhomboids, Bicep & Brachialis


· Suitable for a more experienced exerciser
· Endurance based
· Using upper lower, front back, push pull arrangement
MORE ADVANCED TRAINING METHODS
Delorme/Light-To-Heavy Set System

This is an excellent strength training system to apply the principle of overload (see later). You firstly have to decide on how many reps you are going to perform in each set, as this is a strength training system usually 5-12 reps. Second you the have to find your RM (in this example 10 RM is used) for each exercise that you plan. Once you have found your 10 RM on each exercise you then perform 3 sets with no longer than 90 seconds rest period between sets.

Exercise = leg extension assuming 10 RM is 80Kg

	SET
	REPS
	%RM
	RESISTANCE

	1
	10
	50% OF 10 RM
	40 Kg

	2
	10
	75% OF 10 RM
	60 Kg

	3
	10
	100% OF 10 RM
	80 Kg


If the 10 RM was correct you should reach failure whilst performing your last set. Once you are able to complete all three sets of 10 reps, a new RM is needed if imporivements in strength are to carry on.

SUPER SETS
A super set involves two exercise  that work opposing muscles groups or muscle areas i.e. agonist and antagonists. The system is a more advanced system.

Sample super Set

	EXERCISE
	AGONIST/PRIME MOVER

	Barbell Bicep Curl
	Bicep & Brachialis

	Tricep Pushdown
	Tricep


Compound/Super Sets/Burn System
A compound or super set involves performing two or more exercises for the same muscle group one after the other. This system is a more advanced training system that is often used by bodybuilders who’s training aim is to increase muscle hypertrophy.

Sample Compound Set for the Chest

	Exercise
	Agonist/Prime Mover

	Incline Chest Flyes
	Pectoralis Major & Anterior Deltoid

	Bench Press
	Pectoralis Major & Anterior Deltoid & Tricep

	Peck Deck
	Pectoralis Major & Anterior Deltoid


Pyramids/Traingles

This is very intense and therefore an advanced system of training. It is based around establishing the 1RM for each exercise (very strenuous!!). The number of sets you use in the pyramid can vary. The resistance is increased over several sets so that fewer  and fewer repetitions can be performed, until only a 1 RM is performed. The same sets and resistance are then repeated in reverse with the last set consisting of 10 repetitions.

Example of a Pyramid/Triangle session

 




Circuit Training

What aspect of fitness does this method of training improve?

Circuit training is a series of exercises arranged in a specific order and performed one after the other. There are normally 8-12 stations set out and organized so that each muscle group is worked in rotation. Each exercise is performed for a certain number of repetitions or a set period of time.
A basic circuit session should contain exercises to improve aerobic fitness, exercises to work the upper, lower and core body. When designing the circuit be careful not to place all the exercises for the same muscle group besides each other as this will cause undue fatigue. The circuit should follow the normal structure of a routine.

· Warm up

· Main session

· Cool down

· Flexibility

Design a warm up which will include a pulse raiser, mobility and dynamic stretches.

The main session should include 8-12 exercise. Use the following table to design a circuit session of eight stations for 16 people. Also devise a warm up and cool down specific to the session.

Exercises to consider 
	Aerobic fitness or pulse raisers
	Shuttle runs

Skipping

Box step ups

Box jumps

Star jumps

Spotty dog

climbing

	Upper body
	Press ups

Bench press with dumbbells

Cable seated row

Shoulder press

Bicep curls

Tricep dips

Lateral raises
Dumbbell pullovers

Medicine ball chest pass

Medicine ball overhead throws

	Lower body
	Squats
Lunges

Split squats

Side lunges

Squat thrusts

Hurdle jumps

Ladder work

Step ups with dumbbells

	Core exercises
(for more examples see handouts on core exercises.)


	Swiss ball curls
Swiss ball back extensions

Plank

Superman

Rotations with medicine balls

Abdominal exercises


Now design your own circuit session. Use this box as a room. Show your partner your session and comment on their circuit. Identify your client in terms of level of fitness and/or sport.
CORE STABILITY

Definition

(Elphinston and Pook, 1999)
If we have a strong core we will be able to generate more force and power through the arms and legs; this is important when we kick a football or hit a tennis ball.

The abdominal region has an outer layer, middle layer and inner layer.

The outer layer are the rectus abdominus at the front, the erector spinae at the back at the back and the internal and external obliques at the sides.
The middle layer which forms a cylinder around the vertebrae. The diaphragm, pelvic floor muscles at the bottom, the multifundus and the transverse abdominis (TVA). The TVA is the natural weight belt which stabilizes the core.

The inner muscles stabilize the vertebrae, ribs and pelvis. They contract a fraction of second before the arms and legs move.

If these middle an inner muscles are not used they will weaken and you will have poor core stability. You can train these muscles by core stability training.

Consider these questions:

Sit ups will help me lose fat in the abdominal area

Sit ups are the best abdominal exercise

PLYOMETRICS
Plyometrics training develops power, which is producing strength at speed. It usually involves moving your body weight very quickly through jumping or bounding. Any sport that involves that involves jumping in the air or moving the body forward at pace will need power training. Examples of plyometric training include
· Jumping on to boxes and over hurdles

· Depth jumping

· Vertical jumps and standing long jumps

· Medicine ball throws

· Hopping

· Bounding

· Squat and jump

· Press up and clap

It is a very strenuous type of training and the athlete must have well developed strength before performing plyometrics.

General Considerations when Designing a Resistance Training Programme.

1. You must decide exactly what you are trying to achieve in terms of the nature of the strength required. Everyone should start by developing general strength, but then the programme will be dependent on your sport.

2. You must relate the program to the sport or activity in which you perform. After initial development of general strength a rugby football prop-forward would include work on the upper body, arms and shoulder strength, whereas a volleyball player would want to develop explosive leg power and a rower may want to develop strength endurance

3. You must analyse carefully the muscle groups involved and select the exercises appropriately.

4. Consider postural muscles

5. Consider your exercise order

6. Consider level of fitness

Exercises which involve high repetitions and low resistance should improve strength endurance whereas low repetitions and high resistance should bring increases in strength

HIGH REPETITIONS




LOW REPETITIONS

LOW RESISTANCE




HIGH RESISTANCE


ENDURANCE





STRENGTH

Repetitions – the number of times an exercise is performed without stopping.

Sets – A specified number of repetitions comprises one set. Three sets of ten repetitions is written 3 X 10

Resistance – the load which the muscle (or group of muscles) is required to move. Usually measured in Kg

TEACHING SEQUENCE

When teaching present your session in a logical sequence that is easy to understand and allows the client to learn in stages. This process the following teaching sequence. Remember you must follow this sequence when you are being assessed on your session.

                  WHAT IS THE ACTIVITY

                            SHOW THE CLIENT THE AREA IT BENEFITS

TELL THE CLIENT WHAT MUSCLE GROUPS ARE INVOLVED
GIVE COACHING POINTS/ADVICE WHILST DEMONSTRATING

                             GIVE A SILENT DEMONSTRATION OF THE EXERCISE

                            TEACH THE ACTIVITY

A
S

M

A

S

T
Resistance Machine Lifts.
At this point you will need to visit the gym and have a look at the equipment available. All machines are essentially the same but you will need to be aware of how they adjust for differing body sizes.

General Guidelines

· Always check the weight stack before starting, selecting the appropriate resistance.

· All lifts should be performed smoothly with control through a full range of movement. Avoid locking or jarring any joints.

· Abdominals should be braced whilst performing all lifts to ensure good posture.

· All lifts should be performed with good alignment through the working joints.

· All non-working joints should be aligned in a neutral fixed position.

· Whilst performing the exercise avoid banging the weight stacks.

· Breathe out on the concentric/effort phase to enable the abdominals to create intra-abdominal pressure and assist the lift.
	Machine and Muscles 
	Start
	Action

	LATERAL PULLDOWN - PRIME MOVERS: LATISSIMUS DORSI, TRAPEZIUS BICEP & BRACHIALIS


	Adjust the seat height and thigh pad to enable you to sit with your legs bent at a 90-degree angle with the thigh pad resting snugly across the thighs. From a standing position grasp the bar with an overhand grip approximately 1 ' times shoulder width and sit on the machine. Lean backwards from the hip keeping a neutral curve in the spine.


	Pull the bar down to the top of the sternum leading with the elbows. Reverse the action taking the bar smoothly back to the starting position. Keep the knuckles facing up, wrist in line with forearm and a neutral curve in the spine. After performing the desired number of reps, stand up from the machine and return the bar to the starting position.



	SEATED ROW - PRIME MOVERS: TRAPEZIUS, LATISSIMUS DORSI, BICEP & BRACHIALIS


	Adjust the seat height to enable you to sit on the machine with your legs bent at a 90-degree angle, feet flat on the floor, the chest/sternum resting on the chest pad, the arms outstretched fingers resting on the bar. Take an overhand grip of the bar with the knuckles facing forward, the wrist fixed in line with the forearm.
	Pull the bar towards the chest leading back with the elbows, keeping the chest into the chest pad, return to the starting position. Keep the knuckles facing forwards, the wrist in line with the forearm and the back in a neutral curve. After performing the desired number of reps lower the weight stack, release the bar and stand up from the machine

	LEG EXTENSION - PRIME MOVER: QUADRICEPS


	Adjust the seat to enable you to sit with the back of the knee resting on the seat pad, the back straight and resting on the back rest, the knee joint parallel to the pivot point on the machine, and the ankle pad resting above the ankles.


	Extend/straighten the leg without locking the knee, return to the starting position. Keep the ankles knees and hips in line with back flat against the seat pad. After performing the desired number of reps lower the weight stack and step out of the machine



	LEG PRESS – PRIME MOVERS: QUADRICEPS, HAMSTRINGS & GLUTEUS MAXIMUS
	Adjust the machine so that when you sit in it the back is flat against the backrest, feet flat and parallel on the footplate and hip width apart, legs bent at 90 degrees
	Extend/straighten the legs keeping the knees relaxed at the end of the range, ankles knees and hips in alignment throughout the movement, return to the starting position. After performing the desired number of reps lower the weight stack and step out of the machine.



	LEG CURL LYING - PRIME MOVERS: HAMSTRINGS & GASTROCNEMIUS
	Adjust the ankle pad so that when you lie face down on the machine the pad rests on the back of the ankle, knees in line with the pivot point.


	Keeping the body supported by the bench pull the bar with the heels towards the buttocks keeping ankle, knee and hip alignment throughout, return to the starting position. After performing the desired number of reps lower the weight stack to the starting position and step out of the machine

	LEG CURL SEATED - PRIME MOVERS: HAMSTRINGS & GASTROCNEMIUS
	Sit in the machine adjust the back of the seat and the ankle pad to enable you to get the knee joint in line with the pivot point with the ankles knees and hips aligned and the back straight and resting on the back of the seat. Lower the thigh pad so that it rests snugly across the thighs
	Flex/bend the knee pulling the bar underneath you towards the glutes and return to the starting position ensuring ankle, knee and hip alignment throughout. After performing the desired number of reps lower the weight stack, release the thigh pad and step out of the machine.



	SEATED BICEP CURL - PRIME MOVERS: BICEP & BRACHIALIS


	Sit in the machine adjust the seat height to enable you to rest the back of the arms on the arm pad with the elbows in line with the pivot point. Grasp the bar with an underhand grip.


	Flex/bend the elbow pulling the bar towards the shoulders, keep the wrist fixed and in line with the forearm with wrists, elbows and shoulders in alignment throughout and return to the starting position. After performing the desired number of reps lower the weight stack and step out of the machine.



	STANDING BICEP CURL Flow pulley machine PRIME MOVERS: BICEP & BRACHIALIS
	Deadlift the bar with an underhand grip, fix the wrist in line with the forearm, widen the stance to 1 % times hip width, relax the knees
	Flex/bend the elbows pulling the bar towards the shoulders, keep the wrist fixed in line with the forearm, elbows and shoulders in alignment throughout. Knees relaxed, neutral curve through the spine. After performing the desired number of reps, narrow the stance and deadlift the bar to the floor.



	SEATED TRICEP PUSHDOWN - PRIME MOVER: TRICEPS


	Sit in the machine and adjust the seat height to enable you to rest the back of the upper arm on the pad with the elbow joint in line with the pivot point. Grasp the bar with an overhand grip, fix the wrist in line with the forearm and squeeze the elbows in, wrist, elbows and shoulders in alignment.


	Extend/straighten the arms pushing the bar away from you, keep the wrists, elbows, and shoulders in alignment throughout, return to the starting position. After performing the desired number of reps, lower the weight stack and step out of the machine



	STANDING TRICEP PUSHDOWN [high pulley machine]


	Grasp the bar with an overhand grip, fix the wrists in line with the forearm and pull the bar down and rest it across the thighs and tuck the elbows in. Widen the stance to 1 1/2 times hip width, relax the knees.
	Tuck the upper arm into the torso and raise the bar towards the front of the shoulders to approx 90 degrees and return to the starting position keep the wrist fixed, elbows, wrists and shoulders in alignment throughout. After performing the desired number of reps lower the weight stack, narrow the stance and return the bar to the machine.

	PEC DECK - PRIME MOVER: PECTORALIS MAJOR & ANTERIOR DELTOID
	Adjust the seat height so that when you sit in the machine the arms rest behind the pads, elbows in line with the shoulders and bent at 90 degrees. Back flat against the backrest, legs bent to 90 degrees either with the feet on the machine or the floor.
	Pull the arm pads together in front of your face, elbows, shoulders and wrists in alignment throughout and return to the start position. After performing the desired number of reps lower the weight stack and step out of the machine

	SEATED CHEST PRESS - PRIME MOVERS: PECTORALIS MAJOR, ANTERIOR DELTOID & TRICEPS


	Adjust the seat height so that when you sit in the machine the pivot point is through the mid-line of the chest. Knees bent 90 degrees feet flat on the floor. Grasp the bar with an overhand grip, fix the wrists and brace the abdominals. Some machines have a mechanism that allows the bar to be brought forward. Use this by pushing down with the feet to bring the arms forward before adopting the start position, reverse this before releasing the weight stack
	Extend/straighten the arms, do not lock the elbows and return to the starting position. Keep the knuckles facing forward, wrist fixed, and the spine in neutral supported by the machine. After performing the desired number of reps lower the weight stack and step out of the machine

	SEATED SHOULDER PRESS - PRIME MOVERS: MEDIAL DELTOID, TRAPEZIUS & TRICEPS


	Adjust the seat height so that when you sit in the machine the pivot point is in line with the shoulder joint. Grasp the bar with an overhand grip, knuckles facing upwards and wrists fixed. Try to ensure a 90 degree bend in the legs with the feet resting on the footplate or the floor
	Extend/straighten the arms and return to the starting position. Keep the knuckles facing upwards, the wrist fixed and the spine in neutral, back supported by the machine. After performing the desired number of reps lower the weight stack and step out machine.

	ABDUCTOR MACHINE - PRIME MOVER: ABDUCTORS


	This machine often has a release mechanism that allows you to get into the start position safely.

Sit in the machine with the legs bent at 90 degrees, feet on the foot support, the outsides of the thighs resting on the pads the back straight resting on the back support.


	Release the mechanism and take the weight into the thighs, push the legs apart and return to the starting position. Keep the ankles, knees and hips in alignment throughout, spine in neutral supported by the machine. After performing the desired number of reps engage the safety mechanism and step out of the machine

	ADDUCTOR MACHINE - PRIME MOVER: ADDUCTORS


	This machine often has a release mechanism that allows you to get into the start position safely.

Sit in the machine with the legs bent at 90 degrees, feet on the foot support, the insides of the thighs on the pads, the back straight resting on the back support.
	Release the mechanism and take the weight into the thighs and allow the legs into the starting position, push the legs inwards and return to the starting position. Keep the ankles, knees and hips in alignment throughout, spine in neutral supported by the machine. After performing the desired number of reps push the legs inwards, engage the safety mechanism and step out of the machine.



	TOTAL HIP EXTENSION — PRIME MOVERS: GLUTES & HAMSTRINGS
	Adjust the thigh pad so that it is parallel to the floor, and it rests on the back of the thigh above the knee joint, rest the thigh over the pad. Shoulders above hips, ankle knee and hip alignment in the supporting leg with the knee soft, hold on to the machine.


	With the back of the thigh pull the pad downwards and behind you extending the hip, and return to the starting position. Keep the back straight shoulders above hips, supporting leg with the ankle knee and hip in alignment, knee soft throughout the movement. After performing the desired amount of reps return the weight to the stack and step out of the machine

	TOTAL HIP FLEXION — PRIME MOVERS: HIP FLEXORS


	Adjust the thigh pad so that it is vertical and rests on the front of the thigh above the knee joint, shoulders above hips, ankle, knee and hip alignment in the supporting leg with the knee soft.


	With the front of the thigh push the pad upwards flexing the hip to 90 degrees, and return to the starting position. Keep the back straight shoulders above hips, supporting leg with the ankle, knee and hip in alignment, knee soft throughout the movement. After performing the desired number of reps lower the weight stack and step out of the machine.




Task 1 - Your Exercise Technique

Practice all of the above lifts. Make sure you are confident with machine set-up and exercise technique as per the information for each lift.

Task 2 – Use ASMAST

Learn the areas of the body and practice with a partner the lifts. Record your lifts on the following table.

	EXERCISE
	MUSCLES
	GENERAL AND SPECIFIC TEACHING POINTS

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Task 3 – Devise a session planner for  machine resistance. You do not have to include a warm up. This will be used for assessment purposes.
Task 4 – Self Evaluation.

Use the self evaluation form to assess your teaching skills. Base your evaluation on how you felt the session went and feedback from your client.
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