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Lesson Overview:
By the end of this lesson you should:
• Understand how to design a fitness test battery
• Understand the principles of training
• Understand the FITT formula and the RAMP
warm up protocol
• Know how to apply the FITT formula to each
component of fitness
• Have a better understanding of the principles of
training from a performance perspective

What is a fitness test battery?
• A fitness test battery is a group of fitness tests that closely represent
the physiological demands of the sport or event
• Consider the physiological demands of the sport and then break this
down into the different components of health and performance
related fitness

What is a fitness test battery?
• The objective when developing a fitness test battery is to select each
test so that it replicates the energy demands of the sport in question,
rather than just broadly measuring a specific component of fitness –
e.g. CVE 6 minute walk test – not very good for a GAA player
• It must be sport specific

Why we make fitness test batteries
1. To identify strengths and weaknesses that can be used to inform
training requirements
2. To establish a baseline/starting level and use it as a means to track
improvements
3. To allow the athlete to set realistic goals to help improve motivation
and optimise performance
4. To develop a targeted and varied training plan that includes
consideration of the different components of HRF and SRF

Things to consider when selecting tests
Validity
Reliability
Facility and Equipment available
Accurate recording of scores
Tester Competence
Health and Safety Considerations

Validity
•The extent to which a test measures what it’s supposed
to measure – i.e. is it valid?
•When choosing a fitness test you need to try pick one that
is suitable and valid for what you are measuring

Reliability
• The extent to which the result an athlete gets in a test is
repeatable
• An athlete doing a strength test one morning should get nearly
the same score when repeating the test later that day – their
strength shouldn’t change over that time
• If an athlete gets very different results then this test would not
be considered reliable

Reliability and Validity
• For a test to be valid it must also be reliable
• Test protocols can help improve validity and
reliability, e.g. making sure athletes don’t train on the
day of the test, don’t eat a heavy meal beforehand
etc.
• Variations in the above can affect the reliability of test
results so it is vital to communicate protocols with
athletes

Reliability and Validity
• A clear, defined warm up should also be used
and repeated before the tests are administered
• The warm up needs to be comprehensive
enough to make sure the athlete is prepared but
not be so exhaustive that it impacts
performance

The RAMP warm up
•An example way to structure a warm up is using the
RAMP method – “Raise, Activate, Mobilise and
Potentiate”
•It starts at a low intensity and builds to a high
intensity over approximately 15 minutes, with three
five minute stages

Raise
• The first phase of the warm up focuses on:
• Raising blood flow
• Raising muscle temperature
• Raising core temperature
• Increasing muscle elasticity

This is achieved through a variety of low intensity movements and should be
sport specific
E.g. for football, the raise phase of the warm up should be multidirectional,
involving stopping and starting as well as changing pace as you would in a
game

Activate and Mobilise
•The aim of this phase is to activate key muscle groups
and mobilise key joints and ranges of motion that will
be used in the sport
•This involves actively working a muscle through its
range of motion, which has the effect of activating all
of the key muscles involved – both directly in the
movements and indirectly in the stabilisation of the
body

Activate and Mobilise
• When designing this phase it is important to identify key movement
patterns involved in the sport and key muscles that need to be
activated
• This can be done through dynamic stretches or mobilisation activities
• Your hamstring is important when playing football – but a static
hamstring stretch just isolates the muscle
• But, 10 forward straight leg kicks activate and mobilise not only the
hamstring but the muscles and joints around it

Potentiate
• Potentiate basically means improve or increase the effectiveness of
something.
• In this case, it refers to improving the effectiveness of the warm up
• This phase focuses on exercises that directly lead to improvements in the
activity being warmed up for
• The key to the potentiate phase is to gradually increase intensity levels to
match those required for the performance to come
• This should be done through relevant sport specific activities

Example of a RAMP warm up - GAA
RAISE

ACTIVATE

MOBILISE

POTENTIATE

Slow run (through cones)
Hip in/Hip out jog
Heel flicks and toe touches
50% run
Modified hand pass
possession game, focusing
on change of direction and
speed
Skipping and gentle
bounding
Run at 80%

Hip bridges
Donkey kicks
Single-leg squats
Jumping and moving
exercises
Thoracic rotations
Straight and zig zag lunge
walks
Note: In activation, do not
fatigue the body. Perform
8-10 reps of each exercise

Variety of dynamic
stretches
Leg swings
Straight leg kicks
Lunges
Air squat/Jump Squat
Push up
Arm and shoulder
rotations
Mountain climbers
Note: 10 reps of each
(each side where
appropriate)

Speed work: Short sprints
building from 60% to
100%
Modified hand pass game
including contact
Kick and move high
intensity drill
Modified possession game
with explosive jumps,
short sprints and change
of direction
Note: Calling for
possession used to mimic
game play and aid
psychological preparation

Facility and Equipment
•Tests need to be chosen based on what equipment,
funding and facilities are available
•Need to be practical for the environment
•Provide the most reliable and valid tests for those
settings

Accurate Recording of Scores
•Accurately recording the athletes’ scores is paramount
and they need to be saved for comparison for a later date
•Need to pay close attention to the unit and precision of
measurement outlined in the test protocols – e.g. if
recording weight to what decimal point do you record (0.1
or 0.01) and in what unit (kg or lbs)

Tester Competence
• The quality of a test chosen is only as good as the tester administering it
• Testers need to be fully trained in the test protocols
• Need to trial the test before running it in a performance assessment
setting
• There should be no variation in the way the tester administers the test
from one occasion to another – this is “intra-tester reliability”
• There must also be no variation in the way one tester or another tester
administers it – this is “inter-tester reliability”

Health and Safety Considerations
•Coach is responsible for ensuring health and safety of
athletes
•Ensuring athletes are:
At an appropriate fitness level
Not carrying an injury that may impede their performance

•Test protocols must be observed
•Environmental considerations must be considered (i.e.
overcrowding, surface safety, equipment safety)

Sequence of tests
• Sequence of a test battery is essential for reliability and safety
• The recommended order by many international-strength and conditioning
associations is:
1.
2.
3.
4.
5.
6.

Non-fatiguing tests (height and weight, skinfold, vertical or horizontal jump test)
Agility Tests
Maximal Strength/Power Tests
Sprint Tests
Muscular Endurance Tests
Aerobic capacity tests (CRE tests)

Principles of Training
• Principles of Training are important guidelines that are applied to training
programmes to ensure that activities are appropriate for the athlete, allowing for
adaptation to occur and performance to improve.
• The principles include:
Specificity
Progressive Overload
Reversibility
Tedium
Rest, Recovery and Overtraining
Adaptation
Individual Needs
Diminishing Returns

Principles of Training
Use the mnemonic SPORT RAID to help you remember the Principles of Training
• Specificity
• Progressive Overload
• Reversibility
• Tedium
• Rest, recovery and overtraining
• Adaptation
• Individual Needs
• Diminishing Returns

Specificity
• Training should be relevant and
appropriate to the sport to produce the
desired effect (i.e. it should be specific)
• Training should progress from general
conditioning to specific training for the
particular skills required in the
sport/activity
• E.g. a Gaelic Football player performing
a dead lift to develop the large muscles
in the legs which are important for
performance in GAA

Progressive Overload
• Athletes must train slightly harder in each session,
overloading their bodies a little more each time,
allowing their bodies to adapt to the new demands and
improve their fitness
• E.g. when building muscular endurance athletes will
slowly increase the number of reps performed of each
exercise on a weekly basis.
• Low reps (<10) are associated with strength building,
while higher reps (>10) are associated with endurance
building
• Progressive overload requires you to make small
increases week to week, resulting in a large increase
over the course of the training programme

Reversibility
• Just as your body adapts to improve fitness, it can
also de-adapt and dis-improve if training stops
• This principle is commonly referred to as “use it or
lose it”
• This often occurs when an athlete has to stop
training due to injury
• Over an 8 week period if training stops about 10% of
strength will be lost, but up to 40% muscular
endurance can be lost.
• Cardiorespiratory endurance reverses more quickly
than muscular strength and endurance as well.

Tedium
• Boredom is the enemy of any training regime
• It is important that training is structured to
provide sufficient variety for the athlete to
avoid tedium
• Planning to avoid sessions becoming overly
repetitive and boring will help maintain good
levels of motivation
• Need to still keep sessions specific to the sport
to ensure athletes are meeting their fitness
goals

Rest, recovery and overtraining
• Rest and recovery days are crucial
• Overtraining occurs when an athlete
doesn’t have sufficient time to adapt to
training demands
• Chances of injury are higher
• Generally, a ratio of three days training
to one day of rest is considered sufficient
• Sleep and diet are also extremely
important

Adaptation
This is when your body gets accustomed to a particular exercise or training
programme through repetition

As the body adapts to the stress of the exercise or training programme, the
programme becomes easier to perform and in time becomes less effective in making
gains

This suggests that training exercises and programmes need to be constantly varied
and adapted to maximise progress

Individual Needs
This principle highlights the importance of developing a
training programme that is relevant to the individual,
recognising that one size does not fit all
If a training programme is not relevant to an
individual, they are unlikely to be motivated to stick
to it
Individual training goals and health and performance
related fitness needs must be assessed and
considered when creating a training plan

Diminishing Returns
Individuals with low initial fitness levels will show greater relative gains at a faster rate than
individuals with higher initial values.

An athlete who is new to strength training will make great strides in improving their strength
within a few months, however an athlete who has many years of strength training will not
experience the same gains in the same time frame. They will need to work harder to improve
strength levels relative to an athlete who is new to strength training

The FITT Formula
F

FREQUENCY: How often an athlete trains. Frequency can be increased by training a greater number
of times each week, for example

I

INTENSITY: How difficult an activity is, or how hard the athlete trains. This can be altered by
increasing the wight an athlete is lifting each sessions or by training at a higher percentage of their
maximum heart rate

T

TIME: The length of a training session, the number of reps completed in a set, or the number of sets
completed in a session

T

TYPE: The kind of activity/exercise being completed. This can be achieved by using different types of
activities in a session (e.g. circuit training or a multi-sprint session could be used to develop CVE in a
soccer player). It is important to include a variety of activities but to make sure the chosen activity is
relevant to the fitness goal

The FITT Formula Applied – HRF
Component

Frequency

Intensity

Time

Type

CRE

3-5 times a week

60-90% MHR

Long periods of
continuous work

Running, cycling,
games

Muscular Strength

Up to three sessions a
week (for different
muscle groups)

80-100% 1RM
3-4 Sets
1-5 reps

Long rest between
sets

Resistance Training

Muscular Endurance

3-4 sessions a week
(for different muscle
groups)

50%+ 1RM
1-3 sets
12-20 reps

Short rest between
sets

Resistance training,
body weight exercises

Flexibility

Daily

Dynamic in warm up
Static in cool down

10-20 minutes

Dynamic stretching

Body Composition

Daily (combination of
exercise and nutrition
tracking)

Benefit from most
training – high to low
intensity

Benefits from short,
explosive training and
long, slow training

Aerobic or anaerobic
activity, resistance
training

The FITT Formula Applied – PRF
Component

Frequency

Intensity

Time

Type

Agility

2-3 sessions a week

High intensity movement and Quality over quantity, low
drills
reps

Plyometrics, reaction drills,
acceleration and
deceleration, lateral
shuffling, reactive agility

Balance

2-3 sessions a week

Moderate intensity work

Can be developed in warm
up or in specific drills

Unilateral movements,
stability drills

Co-ordination

Daily – can be developed in
all sessions

Can be developed in high or
low intensity settings

Throughout sessions

Specifically designed drills,
skill development drills

Power

2-3 days a week

Very high intensity

Low reps, speed and quality
of reps emphasised

Combination of speed and
strength work, plyometrics,
Olympic lifts, sprints, sled
pulls

Speed

2-3 sessions a week

High intensity

Quality over quantity
Low reps

Plyometrics, acceleration and
deceleration, technique
development drills

Reaction time

Daily - can be developed in
all sessions

Can be developed in high or
low intensity settings

Different time periods can be
devoted

Stimulus reaction drills, react
to audio or visual signals

Calculating your max heart rate
220- YOUR AGE
e.g. 26 year old
athlete MHR =
194

Calculating your 1 Rep Max (1RM)
•Calculating your 1RM is
important to optimise your
training in different zones.
E.g. building endurance –
work at 60% of 1RM with a
high number of reps BUT
building strength, work at
approx. 95% of 1RM with a
low number of reps

REPS PERFORMED

% OF 1RM

1

100%

2

95%

3

93%

4

90%

5

87%

6

85%

7

83%

8

80%

9

77%

10

75%

11

70%

12

67%

15

65%

Calculating your 1RM
The previous table allows you to calculate your 1RM without actually
performing the lift
For example, is an athlete can lift 50kg for 8 reps (to exhaustion), this is
equivalent to 80% of their 1RM
50Kg for 8 reps = 80% of 1RM
50kg/80= 0.625Kg (1% of 1RM)
0.625Kg x 100 = 62.5Kg (100% of 1RM)

Exam Focus Questions- Higher Level
• Identify three important considerations when designing a battery of
fitness tests. (8 marks)
• Evaluate four principles of training from the perspective of one of your
named physical activities. (16 marks)
• Suggest how three principles of training could be incorporated into a
training plan for a marathon.
• Design a fitness test battery for a named physical activity. Name three
components of fitness that you are testing, describe each test and
explain why each component of fitness needs to be tested.

Exam Focus Questions- Ordinary
Level
•Explain how you could apply the FITT formula to develop
cardio-respiratory endurance
•Explain, using practical examples, three principles of training.
•The FITT formula is an acronym. What do the initials FITT stand
for?
•Explain how you would use the FITT formula to improve
cardio-respiratory endurance.
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