
 
 

Ea
Ex
sy‐t
xerci

to‐u
ise T

 

use O
Test

Outd
ts & 

door
Ass
r Fit
sess

20

Boot Cam

Institute

6/29/20

tnes
men

013

mp & Milit

e 

013 

ss & 
nts 

3 

tary Fitnesss 



Boot Camp & Military 
Fitness Institute  

Easy-to-use Outdoor Fitness 
& Exercise Tests & 

Assessments 
 

 
Through Deeds Not Words - 1 - (c) 2013 

 
 

EASY-TO-USE OUTDOOR FITNESS & EXERCISE TESTS & ASSESSMENTS 
 
 
CONTENTS 
 
  Page 
   
PART ONE: CONCEPTS AND PRINCIPLES  
   
 1.0 Introduction 3 
 1.1 Concepts in Physical Fitness Testing 3 
 1.2 Testing and Measurement 4 
 1.3 Analysis of the Results 5 
 1.4 Stress Test: Safety Points to Consider 5 
 1.5 Exercise Intensity and Energy Source 6 
 1.6 Respiratory Exchange Ratio (RER) 6 
 1.7 The Importance of Psychology 7 
   
PART TWO: EXERCISE AND FITNESS TEST AND ASSESSMENTS  
   
 Test 01 One Mile Walk Test 8 
 Test 02 150 Metre Endurance Test 8 
 Test 03 Multi-Stage Fitness Test (MSFT or Running Bleep Test) 8 
 Test 04 Sit and Reach Test 9 
 Test 05 Vertical Jump Test (Sargent Jump) 10 
 Test 06 Illinois Agility Test 12 
 Test 07 Home Step Test 13 
 Test 08 Cooper 12 Minute Run 13 
 Test 09 Double Leg Hop Test 14 
 Test 10 20 Yard Agility Test 15 
 Test 11 90/90 Active Knee Extension (ARE) Hamstring Flexibility Test 15 
 Test 12 Muscle Flexibility Test 16 
 Test 13 Phosphate Recovery Test 16 
 Test 14 Walk Test 17 
 Test 15 Side-Step Test 17 
 Test 16 Sprint Tests (30 Yards, 20m 30m, 40 Yards) 18 
 Test 17 Fatigue Test 19 
 Test 18 Shuttle Swim Test 19 
 Test 19 T-Test 20 
 Test 20 Wall-Sit Test 21 
 Test 21 Anaerobic Threshold Test 22 
 Test 22 Burpee Test 22 
 Test 23 Leg Strength Test (Dynamic) 23 
 Test 24 250 Metre Endurance Test 24 
 Test 25 1500 Metre Predictor Test 24 
 Test 26 400 Metre Control Test 25 
 Test 27 Hip Flexion Test 25 
 Test 28 Squats Test 25 
 Test 29 Press-up Test 26 
 Test 30 Abdominal Curl Conditioning Test (or Sit-up Bleep Test) 27 
 Test 31 Abdominal Strength Test (Straight Leg Lift) 28 



Boot Camp & Military 
Fitness Institute  

Easy-to-use Outdoor Fitness 
& Exercise Tests & 

Assessments 
 

 
Through Deeds Not Words - 2 - (c) 2013 

 
 

 Test 32 Back Strength Test (Isometric) 29 
 Test 33 Medicine Ball Throw (Side) 30 
 Test 34 Medicine Ball Throw (Forwards) 30 
 Test 35 Medicine Ball Throw (Backwards) 31 
 Test 36 Quadrant Jump Test 32 
 Test 37 Rotation Test 33 
 Test 38 Core Muscle Strength and Stability Test 33 
 Test 39 400 Metre Drop-Off Test 34 
 Test 40 Orthostatic Heart Rate Test 34 
 Test 41 Body Mass Index (BMI) 35 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Boot Camp & Military 
Fitness Institute  

Easy-to-use Outdoor Fitness 
& Exercise Tests & 

Assessments 
 

 
Through Deeds Not Words - 3 - (c) 2013 

 
 

PART ONE: CONCEPTS AND PRINCIPLES 
 
1.0 Introduction 
 
Physical fitness testing and assessment is an integral component of any formal, structured 
training programme. Testing and assessment is considered essential by fitness 
professionals as it provides trainers, coaches, fitness instructors and the individual with a 
method of measuring the training programme’s: 
 

 Efficacy: does it work (yes or no); and 
 Effectiveness: how well does it work (0%-100%). 

 
It is also important to ensure that the test or assessment utilised for measurement is 
appropriate to the training being conducted. For example, if your training objective is to 
increase your speed for the 400m then conducting the press-up test (Test 29) to measure 
this would be illogical. A more appropriate test would be the 400 Metre Control Test (Test 
26). 
 
In part one of the paper, I will outline some basic background information to aid the 
reader in determining which test or assessment is appropriate. Part one will also include 
concepts and purpose, assessment of status, evaluation of progress, and motivation. 
 
Part two provides the reader with a number of easy-to-use outdoor exercise and fitness 
tests and assessments which fit with the concept of fitness boot camps and military 
fitness sessions. As such these tests and assessments: 
 

 Require minimal equipment; 
 Are easy to organise; 
 Are quick to administer; and 
 Are economical in terms of money, time and testing expertise. 

 
I hope you have ‘fun’ trying out the tests and assessments. 

 
1.1 Concepts in Physical Fitness Testing 
 
Reduced to its simplest terms, the function of measurement is to determine status. 
Ideally, status should be determined before individualised exercise counselling is 
conducted. The information from the physical fitness testing can be used along with 
medical test information to better meet an individual’s needs. When conducting T&A 
several important test criteria should be considered: 
 

1. Validity: Refers to the degree to which the test measures what it was designed to 
measure; a valid test is one that measures accurately what it is used to measure. 

2. Reliability: Deals with how consistently a certain element is measured by the 
particular test; concerned with the repeatability of the test. If a person is measured 
two separate times by the same tester or by two different people, the results should 
be close to the same. 

3. Norms: Represent the achievement level of a particular group to which the 
measured scores can be compared; norms provide a useful basis for interpretation 
and evaluation of test results. 
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4. Economy: Refers to ease of administration, the use of inexpensive equipment, the 
limitation of time needed to administer the test, and the simplicity of the test so 
that the person taking it can easily understand the purpose and results. 

 
So in other words, a good physical fitness test: 
 

 Accurately measures what it is supposed to measure; 
 Can be consistently used by different people; 
 Produces results that can be compared to a data set; and 
 Is relatively inexpensive, simple and easy to administer. 

 
In a complete physical fitness programme, testing of participants before, during, and after 
participation is important for several reasons: 
 

1. To assess current fitness levels (both strengths and weaknesses); 
2. To identify special needs for individualised counselling; 
3. To evaluate progress; and 
4. To motivate and educate. 

 
Test results are best viewed as a means to an end, not as an end in themselves. The 
underlying principle is that the testing process should be used to help individuals know 
more about themselves so that appropriate health and fitness goals can be established.  
 
Expensive, elaborate, and lengthy testing is seldom needed (except in research) and can be 
distractive. Scores on the various items of the simple and inexpensive tests and 
assessment noted in part two are adequate to identify the strengths and weaknesses of 
participants, so that special attention can be given to individualised goals and objectives. 
 
If anything, it is better to under-test than over-test (for example, once per month rather 
than once per week) so that more time and attention can be given to counselling and 
guiding each individual through the training programme. 
 
1.2 Testing and Measurement 
 
Simplistically, testing and measurement are the means of collecting information upon 
which subsequent performance evaluations and decisions are made. 
 
However, in testing and measurement, one needs to bear in mind factors that may 
influence the results. For example, hereditary factors such as limb length, muscle 
attachments, and the proportion of fast- and slow-twitch fibres will place a limit on an 
individual's maximum potential (i.e. physical capacity). 
 
Nevertheless, an individual can improve their strength, endurance (stamina), speed, skill, 
suppleness (agility and quickness) with appropriate training. 
 
It is also important that the test or assessment is linked to the training performed 
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1.3 Analysis of the Results 
 
For the majority of the following tests and assessments analysis of the results is by 
comparing them with the results of previous tests. Generally it is expected that, with 
appropriate training between each test or assessment, the analysis would indicate an 
improvement. 
 
However, some of the tests and assessments have population norms data which enable 
the individual to gauge their results with that of the wider population, typically based on 
age and gender. 
 
1.4 Stress Tests: Safety Points to Consider 
 
Anyone who has undergone a stress (maximal) test will know that it is not easy. A stress 
test although relatively short does require you to push your body and your heart to the 
very limit. Before undertaking a stress test, you should be certain of the following: 
 

 That you have not suffered from any cold, flu, stomach bug or other illness in the 
last six to eight weeks. The body in this period could still be fighting the last of the 
infection and the effort of a stress test could leave you prone to a more serious 
infection. If in any doubt check with your medical professional. 

 That you have not raced in the fourteen days prior to a stress test and at least four 
to six weeks following a marathon or more if you have not yet fully recovered from 
your efforts. A tired heart and body will not achieve maximum. 

 In the final week before a stress test it is important to complete a recovery run - 
that is 70% maximum of your current age adjusted heart rate. 

 The stress test will require you to wear a heart rate monitor (HRM) and preferable 
one that is capable of recording your heart rate (HR). It is best to record your HR as 
often as possible, preferably every second or at worst every 5 seconds. If the HRM 
does not have a record facility, it will be necessary to keep glancing at the monitor 
to find your highest heart rate. 

 It is important to warm up thoroughly before conducting a stress test, or any other 
type of assessment or test. 

 Do not undertake a stress test: 
o With any hint of an injury. Ensure all old injuries are fully repaired before 

deciding to undertake a stress test. 
o If you have less than one years running experience and are sport active for 

less than three hours a week, it is possible you will not be fit enough to take 
the strain of a stress test, let alone achieve a reliable result. 

 Anyone who is overweight or over the age of 35 is advised to see their medical 
professional before undergoing a stress test. 

 
I hope that you get the idea that a stress test is not easy. It is the very limit of your heart 

and body’s capability and should not be treated lightly. 
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1.5 Exercise Intensity and Energy Source 
 
Energy is primarily supplied from two sources: 
 

 Carbohydrates: in the form of glycogen stored in the muscles; and 
 Fat (adipose tissue): stored around the body. 

 
During exercise, the human body utilises a combination of these two energy sources. 
During high intensity exercise the main source of energy is carbohydrates and during low 
intensity exercise, fat is the predominate source. 
 
As there is a limit to the amount of carbohydrates that can be stored in the muscles, high 
intensity work can only be sustained for short periods. In contrast, low intensity work can 
be maintained for longer periods due to the larger stores off fat that the human body can 
accommodate. 
 
The relationship between exercise intensity (% of your Maximum Heart Rate (MHR)) and 
the energy source (carbohydrate and fat) is as follows: 
 

Table 1: Exercise intensity and exercise source (percentage) 
Intensity (% MHR) Carbohydrate Fat 

65-70 40 60 
70-75 50 50 
75-80 65 35 
80-85 80 20 
85-90 90 10 
90-95 95 5 
95-100 100 0 

 
 
1.6 Respiratory Exchange Ratio (RER) 
 
Carbohydrates, fat and protein all play a part in energy metabolism and for a certain 
volume of oxygen the energy released will depend upon the energy source. It is possible to 
estimate which particular fuel (carbohydrate, fat or protein) is being oxidised by 
calculating the Respiratory Exchange Ratio (RER). RER is the ratio of carbon dioxide (C02) 
produced to oxygen (02) consumed and is known as the Respiratory Quotient (RQ). 
 

 Carbohydrate: If carbohydrate is completely oxidised to C02 and water (H2O) then 
the relationships is as follows: 

o 602 + C6H1206 » 6C02 + 6H20 + 38ATP (Adenosine Triphosphate) 
o RER= 6C02 +602= 1 

 Fat: If fat (e.g. palmitic acid) is completely oxidised to C02 and H20 then the 
relationships is as follows: 

o C16h32 + 2302 » 16C02 + 16H20 + 129ATP 
o RER = 16C02 + 2302 = 0.7 

 Protein: The RER for protein is approx. 0.8 but as it plays a very small part in 
energy metabolism, it is not important here. 
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A value between 0.7 and 1.0 indicates a mixture off fat and carbohydrate as the energy 
source. A value greater than 1.0 indicates anaerobic respiration due to more C02 being 
produced than 02 consumed. 
 
1.7 The Importance of Psychology 
 
As noted earlier there are a number of factors that will limit an individual’s physical 
capacity. However, when attempting to discern an individual’s maximum potential one 
must also consider the psychological aspect of exercise and fitness. 
 
There have been a number of scientific attempts to quantify (i.e. put a % value on) the 
psychological aspect of exercise and fitness, to varying success. However, there is a 
general consensus on the benefits of having a positive mental attitude during exercise, 
especially maximal exercise, such as during the olympics and other competitive events. 
 
In terms of the average exercise participant, mental preparation for the following tests and 
assessments cannot be understated. For example, a positive mental attitude could enable 
the individual to get another press-up despite fatigue and the ‘burn’ sensation from lactate 
acid build-up in the muscles. In contrast, a negative mental attitude can easily stop an 
individual way before they reach their maximum potential which can skew and bias the 
results. 
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PART TWO: EXERCISE AND FITNESS TESTS AND ASSESSMENTS 
 
Test 01: One Mile Walk Test 
 

 Description: The purpose of this test is to walk as fast as possible for 1 mile. After 
you have completed the mile, immediately take your pulse rate. If you do not have a 
heart rate monitor, you can manually count the number of beats for 10 seconds, 
and then multiply that by 6 to get your minute heart rate. Note the time it took to 
complete the mile. 

 Scoring: A V02max score can be calculated using the following 
 Equation: 

o Females: V02 =139.168 - (0.388 x age) - (0.077 x weight in lb.) - (3.265 x 
walk time in minutes) - (0.156 x heart rate). 

o Males: add 6.318 to the equation for females above. 
 Equipment required: Stopwatch, smooth and level marked 1 mile track, paper and 

pencil, heart rate monitor (optional). 
 Target population: Suitable for both males and females of poor fitness who would 

not be able to complete a similar distance run test. 
 Advantages: Minimal equipment and costs are required, and the test can be self-

administered. 
 Disadvantages: This test is too easy for highly fit people. Also, since you must walk 

as fast as possible, the accuracy of this test depends on your pacing ability and 
level of motivation. 

 
Test 02: 150 Metre Endurance Test 
 

 Objective: To monitor the development of the athlete's endurance for the 100 
metres event. 

 Required Resources: To undertake this test you will require: 400 metre track - 150 
metre marked section, stopwatch and assistant. 

 How to conduct the test: The test comprises of a 150 metre run from a standing 
start. The assistant records the time for the athlete to complete 150 metres. 

 
Test 03: Multi-Stage Fitness Test (MSFT or Running Bleep Test) 
 

 
 

 Equipment required: Flat, non-slip surface, marking cones, 20m measuring tape, 
pre-recorded audio tape, tape recorder, recording sheets. 
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 Description: This test involves continuous running between two lines 20m apart in 
time to recorded beeps. For this reason the test is also often called the 'beep' or 
'bleep' test. The time between recorded beeps decrease each minute (level). There 
are several versions of the test, but one commonly used version has an initial 
running velocity of 8.5 km/hr, which increases by 0.5 km/hr each minute (more on 
test variations). 

 Scoring: the athlete’s score 'is the level and number of shuttles reached before they 
were unable to keep up with the tape recording. This score can be converted to a 
V02max equivalent score using this calculator. 

 Target population: Suitable for sports teams and school groups, but not for 
populations in which a maximal exercise test would be contraindicated. 

 Validity: There are published V02maX score equivalents for each level reached. The 
correlation to actual V02max scores is high. 

 Reliability: Reliability would depend on how strictly the test is run, and the 
practice allowed for the subjects. 

 Advantages: Large groups can perform this test all at once for minimal costs. Also, 
the test continues to maximum effort unlike many other tests of endurance 
capacity. 

 Disadvantages: Practice and motivation levels can influence the score attained, and 
the scoring can be subjective. As the test is usually conducted outside, 
environmental conditions can often affect the results. 

 
MSFT: Other considerations 
 

 As the audio-tapes may stretch over time, the tapes need to be calibrated which 
involves timing a one-minute interval and making adjustment to the distance 
between markers. The recording is also available on compact disc, which does not 
require such a stringent calibration, but should also be checked occasionally 

 This test goes by many names, though you need to be careful as the different 
names also may signify that these are different versions of the test. Therefore you 
need to be wary when comparing results or comparing to norms. 

 This test is a maximal test, which requires a reasonable level of fitness. It is not 
recommended for recreational athletes or people with health problems, injuries or 
low fitness levels. 

 
Test 04: Sit and Reach Test 
 

 Obejctive: This test measures the flexibility of the lower back and hamstring 
muscles. 

 Description/procedure: The test involves sitting on the floor with legs out straight 
ahead. Feet (shoes off) are placed with the soles flat against the box, shoulder-width 
apart. Both knees are held flat against the floor by the tester. With hands on top of 
each other and palms facing down, the subject reaches forward along the 
measuring line as far as possible. After three practice reaches, the fourth reach is 
held for at least two seconds while the distance is recorded. Make sure there is no 
jerky movements and that the fingertips remain level and the legs flat. 

 Scoring (Table 1): The score is recorded to the nearest centimetre as the distance 
before (negative) or beyond (positive) the toes. The box is made with 23 centimetres 
at the level of the feet, so 10cm past the toes is recorded as 33 cm. Table 1 gives 
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you a guide for expected scores (in cm) for adults using zero at the level of the feet 
(add 23 if using the other method). 

 
Table 1: Sit and reach score 

Rating Male Female 
Super >+27 >+30 

Excellent +17 to +27 +21 to +30 
Good +6 to +16 +11 to +20 

Average 0 to +5 +1 to +10 
Fair -8 to -1 -7 to 0 
Poor -19 to -9 -14 to -8 

Very Poor <-20 <-15 
 
 

 Equipment required: sit and reach box (or alternatively a ruler can be used, and 
held between the feet). 

 Validity: This test only measures the flexibility of the lower back and hamstrings, 
and is a valid measure of this. 

 Reliability: The reliability will depends on the amount of warm-up allowed, and 
whether the same procedures are followed each time. Most norms are based on no 
previous warm-up, though the best results will be achieved after a warm up or if 
the test is proceeded by a test such as the endurance test. 

 Advantages: This is the most commonly used test of flexibility, so there is lots of 
data for comparison. Also, it is a quick and easy test to perform. 

 Disadvantages: Variations in arm, leg and trunk length can make comparisons 
between individuals misleading. The best measures are made with a measurement 
box specifically made for this test, which is not readily available. This test is specific 
to the range of motion and muscles and joints of the lower back and hamstrings. 

 Other comments: Lower back flexibility is important because tightness in this area 
is implicated in lumbar lordosis, forward pelvic tilt and lower back pain. 

 
Test 05: Vertical Jump Test (Sargent Jump) 
 

 
 

 Obejctive: This procedure describes the method used for directly measuring the 
height jumped. There are also timing systems that measure the time of the jump 
and from that calculate the jump height. 
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 Equipment required: measuring tape or marked wall, chalk for marking wall and 
jump mat. 

 Description/procedure (see also variations below): the individual stands side on 
to a wall and reaches up with the hand closest to the wall. Keeping the feet flat on 
the ground, the point of the fingertips is marked or recorded. This is called the 
standing reach. The individual then stands away from the wall, and jumps 
vertically as high as possible using both arms and legs to assist in projecting the 
body upwards. Attempt to touch the wall at the highest point of the jump. The 
difference in distance between the standing reach height and the jump height is the 
score. The best of three attempts is recorded. 

 Variations: The vertical jump test can also be performed using a specialised 
apparatus called the Vertec. The procedure when using the Vertec is very similar to 
as described above. Jump height can also be measured using a jump mat which 
measures the displacement of the hips. To be accurate, you must ensure the feet 
land back on the mat with legs nearly fully extended. Vertical jump height can also 
be measured using a timing mat. The vertical jump test is usually performed with a 
counter movement, where there is bending of the knees prior to the jump. The test 
can also be performed as a squat jump, starting from the position of knees being 
bent. Other test variations are to perform the test with no arm movement (one hand 
on hip, the other raised above the head) to isolate the leg muscles and reduce the 
effect of variations in coordination of the arm movements. The test can also be 
performed off one leg, with a step into the jump, or with a run-up, depending on the 
relevance to the sport involved. 

 Scoring (Table 2): The jump height is usually recorded as the score in distance. 
Table 2 provides a ranking scale for adults based on observations, and will give a 
general idea of what is a good score. There is also a calculation to convert jump 
height into a power or work score and there are several formulae that can be used: 

 
o Power =2.21 x weight x root of jump distance. 
o Power =body mass(kg) x (4.9 x height jumped in meters) x 2. 
o Peak Anaerobic Power output (Watts): PAPw = (60.7 x jump height) + (45.3 x 

body mass (kg) - 2055. 
 
Table 2: Vertical jump test score 

Rating Males (inches) Males (cm) 
Females 
(inches) Females (cm) 

Excellent >28 >70 >24 >60 
Very Good 24-28 61-70 20-24 51-60 

Above Average 20-24 51-60 16-20 41-50 
Average 16-20 41-50 12-16 31-40 

Below Average 12-16 31-40 8-12 21-30 
Poor 8-12 21-30 4-8 11-20 

Very Poor <8 <21 <4 <11 
 
 

 Advantages: this test is simple and quick to perform. 
 Disadvantages: technique plays a part in maximizing your score, as the subject 

must time the jump so that the wall is marked at the peak of the jump. 
 Comments: The jump height can be affected by how much you bend your knees 

before you jump, and the effective use of the arms. The test is also sometimes 
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incorrectly spelled as the "Sergeant" or "Sargent" Test. History: This method 
described above for measuring a person's vertical jump height is sometimes known 
as a Sargent Jump, named after Dudley Sargent, who was one of the pioneers in 
American physical education. 

 
Test 06: Illinois Agility Test 
 

 
 

 Purpose: Agility is an important component of many team sports 
 Equipment required: flat non-slip surface, marking cones, stopwatch, measuring 

tape, timing gates (optional) 
 Description: The length of the course is 10 meters and the width (distance between 

the start and finish points) is 5 meters. Four cones are used to mark the start, 
finish and the two turning points. Another four cones are placed down the centre 
an equal distance apart. Each cone in the centre is spaced 3.3 meters apart. 

 Procedure: Subjects should lie on their front (head to the start line) and hands by 
their shoulders. On the 'Go' command the stopwatch is started, and the individual 
gets up as quickly as possible and runs around the course in the direction 
indicated, without knocking the cones over, to the finish line, at which the timing is 
stopped. 

 Results: Table 5 gives some rating scores for the test. 
 

Table 5: Agility run ratings 
Rating Males Females 

Excellent <15.2 <17.0 
Good 16.1-15.2 17.9-17.0 

Average 18.1-16.2 21.7-18.0 
Fair 18.3-18.2 23.0-21.8 
Poor >18.3 >23.0 
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 Advantages: This is a simple test to administer, requiring little equipment. It can 
test an individual’s ability to turn in different directions, and different angles. 

 Disadvantages: Choice of footwear and surface of area can effect times greatly. 
Results can be subject to timing inconsistencies, which may be overcome by using 
timing gates. It cannot distinguish between left and right turning ability. 

 Variations: the starting and finishing sides can be swapped, so that turning 
direction is reversed. 

 
Test 07: Home Step Test 
 

 Purpose: This test is designed to measure your cardiovascular endurance. 
 Equipment required: a 12 inch high bench (or a similar sized stair in your house). 
 Procedure: Step on and off the bench for 3 minutes, stepping up with one foot and 

then the other. Step down with one foot followed by the other foot. Try to maintain a 
steady four beat cycle. It is easier to maintain if you say "up, up, down, down". Go 
at a steady and consistent pace. At the end of the 3 minutes remain in a standing 
position while you immediately check your heart rate by taking your pulse for one 
minute. 

 Results: Compare your result to the ratings in Table 6. This home step test is 
based loosely on the Canadian Home Fitness Test and the results below are also 
based from data collected performing this test. 

 
Table 6: 3-minute step test (men) 

Rating/Age 18-25 26-35 36-45 46-55 56-65 >65 
Excellent <79 <81 <83 <87 <86 <88 

Good 79-89 81-89 83-96 87-97 86-97 88-96 
Above Average 90-99 90-99 97-103 98-105 98-103 97-103 

Average 100-105 100-107 104-112 106-116 104-112 104-113 
Below Average 106-116 108-117 113-119 117-122 113-120 114-120 

Poor 117-128 118-128 120-130 123-132 - - 
 
 
Test 08: Cooper 12 Minute Run 
 

 Purpose: to test aerobic fitness (the ability of the body to use oxygen to power it 
while running) 

 Equipment required: flat oval or running track, marking cones, recording sheets, 
stop watch. 

 Description/procedure: Place markers at set intervals around the track to aid in 
measuring the completed distance. Participants run for 12 minutes, and the 
distance covered is recorded. Walking is allowed, though the participants must be 
encouraged to push themselves as hard as they can. 

 Scoring (Table 7): The below gives general guidelines for interpreting the results of 
this test for adults. These results are based on a few sources and are only 
approximate values. There two equations that can be used to estimate V02max (in 
ml/kg/min) from the distance scored: 

o V02max = (35.97 x miles) - 11.29. 
o V02max = (22.351 x kilometres) - 11.288 
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Table 7: Cooper Run Ratings 

Rating Distance 
(Metres) 

Excellent >2700 
Good 2300-2700 

Average 1900-2300 
Below Average 1500-1900 

Poor <1500 
 
 

 Validity: Cooper (1968) reported a correlation of 0.90 between V02max and the 
distance covered in a 12 min walk/run. 

 Reliability: the reliability of this test would depend on practice, pacing strategies 
and motivation level. There should be good reliability if these issues are addressed. 

 Advantages: large groups can be tested at once, and it is a very cheap and simple 
test to perform. 

 Disadvantages: practice and pacing is required, and performance on this test can 
be affected greatly by motivation. 

 Variations/modifications: The test can also be conducted by running on a 
treadmill for 12 minutes, set to level 111percent) incline to mimic outdoor running. 
There are many variations of the walk/run test. A very similar test is the Balke 15 
minute run. 

 
Test 09: Double Leg Hop Test 
 

 
 

 Purpose: to measure horizontal and vertical power of the legs with a component of 
balance and coordination. 

 Equipment required: tape measure to measure distance jumped, flat grass area. 
The starting take off line should be clearly marked. 
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 Description/procedure: The aim of this test is to perform three consecutive 
double-leg hops as far as possible. Stretch out approximately 30 feet of rope or tape 
measure to mark the hopping direction and to aid recording the jump distance. The 
individual starts by standing behind a line with feet shoulder width apart. When 
ready, the individual performs three consecutive broad jumps non-stop, using a 
forward as well as a vertical jump style that allows them to gain maximum distance. 
Individuals are able to use their arms to assist the explosive movement and for 
balance. 

 Scoring: The measurement is taken from take-offline to the nearest point of contact 
on the landing of the third jump (back of the heels). Record the longest distance 
jumped, the best of three trials. 

 Variations/modifications: A long jump landing pit may be used instead so that 
the final jump lands in the sand, which enables the subject to confidently put more 
effort into the final jump, and to extend the legs further in front of the body for 
landing. The test can also be conducted with any number of consecutive jumps. 

 Advantages: this test is simple and quick to perform, requiring minimal equipment. 
 Disadvantages: there is some skill component in this test. 
 Comments: Falling or stepping backward after the landing will result in 

measurement to that point of contact rather than where the feet first touched. 
Some individuals will try to use a step at take-off, which is not allowed. 

 
Test 10: 20 Yard Agility Test 
 
This test is part of a battery for the USA Women's Soccer Team. 
 

 Purpose: The 20 yard agility run is a simple measure of an individual's ability to 
accelerate, decelerate, change direction, and to accelerate again. 

 Equipment required: star/stop timing gates or stopwatch, tape measure, non-slip 
running surface, cone markers. 

 Description/procedure: Set up three marker cones in a straight line, exactly five 
yards apart - cones B, A (centre) and C. At each cone place a line across using 
marking tape. The timer is positioned at the level of the centre A cone, facing the 
athlete. The individual straddles the centre cone A with feet an equal distance apart 
and parallel to the line of cones. When ready, the individual runs to cone B 
(touching the line with either foot), turns and accelerates to cone C (touching the 
line), and finishes by accelerating through the line at cone A. The stopwatch is 
started on the first movement of the individual and stops the watch when the 
individual's torso crosses the centre line. 

 Scoring: Record the best time of two trials. 
 Comments: Encourage individuals to accelerate through the finish line to maximize 

their result. 
 
Test 11: 90/90 Active Knee Extension (ARE) Hamstring Flexibility Test 
 

 Purpose: to assess the range of active knee extension in a position of hip flexion, as 
required in running and kicking. 

 Equipment required: goniometer with extended arms and spirit level (optional), 
and a firm table. 

 Description/procedure: The individual lies supine, head back and arms across the 
chest. The hip is passively flexed until the thigh is vertical (use the spirit level if 
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available). Maintain this thigh position throughout the test, with the opposite leg in 
a fully extended position. The foot of the leg being tested is kept relaxed, while the 
leg is actively straightened until the point when the thigh begins to move from the 
vertical position. The thigh angle at this point is recorded. 

 Measurement: measure the minimum angle of knee flexion with the thigh in the 
vertical position. The measurement unit is degrees. If the leg is able to be fully 
straightened, the angle would be recorded as O. Any degree of flexion will be 
recorded as a positive number, e.g. 10, 20 degrees etc. In cases where the full knee 
extension is achieved without thigh movement, the knee is flexed and the thigh is 
moved to 30 degrees past the vertical position, and the knee again straightened. 
The angle of knee flexion at which the thigh begins to move is again recorded. 

 
Test 12: Muscle Flexibility Test 
 

 Description/procedure: For each leg, stand the maximum distance you can stand 
flat footed away from the wall, and also be able to bend your knee to touch the wall. 

 Scoring: measure the maximum distance from toe to the wall. There appears to be 
no norms available for this test. 

 Equipment required: ruler or tape measure. 
 Disadvantages: Variations in leg length can make comparisons between individuals 

misleading. Unless you are testing a fairly homogenous group, it is best to use this 
test to monitor changes over time in the same individual. 

 
Test 13: Phosphate Recovery Test 
 

 Purpose: this is a test of anaerobic capacity, the ability to recover between sprints 
and produce the same level of power repeatedly. 

 

 
 

 Equipment required: Stopwatch, measuring tape, marker cones, at least 60 metre 
track/area. 
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 Description/procedure: This test involves seven all out sprints, each lasting seven 
seconds, with 23 seconds recovery. Marker cones are placed two metres apart for 
the first 20 metres. At forty metres from the first cone, cones would again be placed 
two metres apart to 60 metres (see diagram above). The individual’s place 
themselves at the first cone (Start 1). On the command "go", each individual would 
sprints 'all out' for seven seconds. At seven seconds, "time" is called and an 
observer would note at what cone the individual had past. The individual then has 
a 23 second passive recovery period before the next sprint. For the second sprint 
individuals would place themselves at the last cone (Start 2), facing back along the 
cones. At 30 seconds after the start of their first sprint, they would sprint again for 
seven seconds in the direction they had come. Again "time" is called at 7 seconds, 
and the distance run recorded. This is repeated for a total of seven sprints. 

 Scoring: The drop off distance is calculated by subtracting the distance covered in 
the last sprint by the distance covered in the first sprint. It is expected that the last 
sprint would cover less distance than the other sprints due to fatigue. 

 Target population: suitable for individuals involved in many multi-sprint sports 
such basketball, hockey, rugby, soccer. 

 
Test 14: Walk Test 
 

 Description: The purpose of this test is to walk as fast as possible for one mile. 
After you have completed the mile, immediately take your pulse rate. If you do not 
have a heart rate monitor, you can manually count the number of beats for 10 
seconds, and then multiply that by 6 to get your minute heart rate. Note the time it 
took to complete the mile. 

 Scoring: AV02max score can be calculated using the following equation: 
o Females: V02 =139.168 - (0.388 x age) - (0.077 x weight in lb.) - (3.265 x 

walk time in minutes) - (0.156 x heart rate). 
o Males: add 6.318 to the equation for females above. 

 Equipment required: stopwatch, smooth and level marked one mile track, paper 
and pencil, and heart rate monitor (optional). 

 Target population: Suitable for both males and females (aged 16-64) of poor fitness 
who would not be able to complete a running test. 

 Advantages: minimal equipment and costs are required, and the test can be self-
administered. 

 Disadvantages: This test is too easy for highly fit people. Also, since you must walk 
as fast as possible, the accuracy of this test depends on your pacing ability and 
level of motivation. 

 
Test 15: Side-Step Test 
 

 Equipment: flat, non-slip floor, with line markings (can use masking tape), tape 
measure, and stopwatch. 

 Description/procedure: The individual stands at a centre line, then jumps 30cm 
to the side (e.g. right) and touches a line with the closest foot, jumps back to the 
centre then jumps 30 cm to the other side, then back to the centre. This is one 
complete cycle. The individual tries to complete as many cycles as possible in one 
minute. 
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 Scoring (Table 11): One complete cycle is recorded as 1, and half a cycle as 0.5. 
The score is expressed as the number of repetitions in one minute. Some normative 
values are presented below. 

 Equipment required: stopwatch, measuring tape and lines marked on ground. 
 
Table 11: Side-step test ratings 
Gender/Rating Poor Fair Average Good Excellent 

Female <33 34-37 38-41 42-45 >46 
Male <37 38-41 42-45 46-49 >50 

 
 
Test 16: Sprint Tests (30 Yards, 20m 30m, 40 Yards) 
 

 Purpose: The purpose of this test is to determine acceleration, maximum running 
speed and speed endurance, depending on the distance run. 

 Equipment required: measuring tape or marked track, stopwatch or timing gates, 
and cone markers. 

 Description/procedure: The test involves running a single maximum sprint over a 
set distance, with time recorded. The test is conducted over different distances, 
such as 10, 20, 40 and/or 50 meters or yards, depending on the sport and what 
you are trying to measure. The starting position should be standardised, starting 
from a stationary position with a foot behind the starting line, with no rocking 
movements. If you have the equipment (e.g. timing gates), you can measure the 
time to run each split distances (e.g. 5, 10, 20 m) during the same run, and then 
acceleration and peak velocity can also be determined. It is usual to give the 
athletes an adequate warm-up and practice first, and some encouragement to 
continue running hard past the finish line. 

 
Table 12: Sprint score 

Rating Male Female 
Very Good <4.80 <5.30 

Good 4.80-5.09 5.30.5.59 
Average 5.10-5.29 5.60-5.89 

Fair 5.30-5.60 5.90-6.20 
Poor >5.60 >6.20 

 
 

 Results (Table 12): You can use a measure of the time for the first 10 metres or 
yards from a stationary start as a score for acceleration, and the time to run 
between 30-60 metres for a flying sprint speed, or maximum running speed. This 
score can also be presented as a running velocity (distance/time). For sprint tests 
conducted over 100 metres or yards or so, comparing the time for the final 40 
compared to the first 40 can be used as a speed endurance score. 

 Target population: sprinters and team sport athletes. 
 Reliability: is greatly improved if timing gates are used. Also weather conditions 

and running surface can affect the results, and these conditions should be recorded 
with the results. If possible, set up the track with a crosswind to minimise the effect 
of wind. 
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Test 17: Fatigue Test 
 

 Purpose: this is a test of anaerobic capacity, the ability to recover between sprints 
and produce the same level of power repeatedly. 

 Equipment required: 2 stopwatches, measuring tape, marker cones, and at least 
50 metre track. 

 Description/procedure: marker cones and lines are placed 30 metres apart to 
indicate the sprint distance. Two more cones placed a further 10 metres on each 
end. At the instructions of the timer, the individual places their foot at the starting 
line, then on 'go' two stopwatches are started simultaneously, and the individual 
sprints maximally for 30 metres, ensuring that they do not slow down before 
reaching the end. One stopwatch is used to time the sprint, the other continues to 
run. Record the time. The individual uses the 10 metre cone to slow down and turn, 
and return to the 30 metre finishing point. The next sprint will be in the opposite 
direction. The next 30 metre sprint starts 30 seconds after the first started. This 
cycle continues until 10 sprints are completed, starting at 30 seconds, 1 min, 1.5 
min, 2 min etc after the start of the first sprint. 

 Scoring (Table 13): The fatigue index is calculated by calculating the average speed 
of the first three trials and dividing it by the average speed of the last three trials. 
This will give a value approximately between 75% and 95%. 

 Target population: suitable for athletes involved in many multi-sprint sports such 
basketball, hockey, rugby, and football. 

 
Table 13: Fatigue index 

Rating Fatigue Index 
Excellent >89% 

Good 85%-89% 
Average 80%-84% 

Poor <80% 
 
 
Test 18: Shuttle Swim Test 
 
This test is a variation on the bleep test, or shuttle run, called the Water Polo Intermittent 
Shuttle Test (WIST) or the 10 metre Multistage Shuttle Swim Test (MSST). This test has 
been developed by sport scientists in Western Australia, to assess an individual's ability to 
perform repeated high-intensity efforts interspersed with brief periods of active recovery. 
Studies have found that it is a reliable and valid field test of aerobic fitness for use with 
trained water polo players. 
 

 Purpose: To test the aerobic fitness of water polo players 
 Equipment required: swimming pool, CD, CD player. 
 Description: This test is a variation on the established testing protocol for the 

running shuttle test, but specific for water polo players and carried out in a pool. It 
is not continuous like the shuttle run - players swim then rest, then swim, which 
replicates what would happen during a water polo game. 

 Scoring: The individual’s score is the level and number of shuttles reached before 
they were unable to keep up with the recording. 
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 Target population: It is a test of aerobic fitness for competitive water polo players. 
The test is suitable for all players (male and female) ranging from school/club 
standard through to international level. 

 Reliability: In a published research paper, test-retest reliability was determined 
using a sample of 22 female and 22 male water polo players. An intra-class 
correlation coefficient of 0.99 (p>0.05) was calculated between the two test scores. 
The technical error of measurement for the test was 2.3 shuttles or 5.0%. 

 Validity: A validation correlation coefficient ofO.BB was found between the number 
of shuttles completed during the MSST and V02max measured during an 
incremental tethered swim test to exhaustion. A stepwise multiple regression 
revealed that V02max accounted for approximately 78% of the MSST variance. 

 Advantages: The test allows a whole team to have their aerobic fitness effectively 
assessed using minimal time and pool space. 

 Disadvantages: As with the running beep test, practice and motivation levels can 
influence the score attained, and the scoring can be subjective. 

 Comments: The test was designed and produced by the Western Australian 
Institute of Sport and The University of Western Australia (Department of Human 
Movement and Exercise Science) 

 
Test 19: T-Test 
 

 
 

 Purpose: the T-Test is a test of agility for athletes, and includes forward, lateral, 
and backward running. 

 Equipment required: tape measure, marking cones, stopwatch, and timing gates 
(optional). 

 Description/Procedure: Set out four cones as illustrated in the diagram above. 
The individual starts at cone A. On the command of the timer, the individual 
sprints to cone B and touches the base of the cone with their right hand. They then 
turn left and shuffle sideways to cone C, and also touch its base, this time with 
their left hand. Then shuffling sideways to the right to cone D and touching the 
base with the right hand. They then shuffle back to cone B touching with the left 
hand, and run backwards to cone A. The stopwatch is stopped as they pass cone A. 
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 Scoring (Table 14): The trial will not be counted if the individual crosses one foot 
in front of the other while shuffling, fails to touch the base of the cones, or fails to 
face forward throughout the test. Take the best time of three successful trials to the 
nearest 0.1 seconds. The table below shows some scores for adult team sport 
athletes. 

 
Table 14: T-test scores (seconds) 

Rating Male Female 
Excellent <9.5 <10.5 

Good 9.5-10.5 10.5-11.5 
Average 10.5-11.5 11.5-12.5 

Poor >11.5 >12.5 
 
 

 Reliability: the type of surface that is used should be consistent to ensure good 
test-retest reliability. 

 Advantages: This is a simple agility test to perform, requiring limited equipment 
and space. 

 Disadvantages: Only one person can perform the test at a time. 
 Comments: Ensure that the individual faces forwards when shuffling and do not 

cross the feet over one another. For safety, a spotter should be positioned a few 
metres behind cone A to catch individual’s in case they fall while running backward 
through the finish. 

 
Test 20: Wall-Sit Test 
 

 Purpose: The Wall-sit test is a measure of lower body strength endurance, 
particularly the quadriceps muscle. 

 Equipment required: smooth wall and a stopwatch. 
 Description/procedure: Stand comfortably with feet approximately shoulder width 

apart, with your back against a smooth wall. Slowly slide your back down the wall 
to assume a position with both your knees and hips at a 90° angle. The timing 
starts when one foot is lifted off the ground and is stopped when the subject cannot 
maintain the position and the foot is returned to the ground. After a period of rest, 
the other leg is tested. 

 Scoring (Table 15): the total time in seconds that the position was held for each leg 
is recorded. Table 15 below gives a general guideline to the expected scores for 
adults, based on my personal experiences. 

 Advantages: This test requires minimal equipment and can be conducted with 
large groups all at once. 

 
Table 15: Wall-sit test scores (seconds) 

Rating Male Female 
Excellent >100 >60 

Good 75-100 45-60 
Average 50-75 35-45 

Below Average 25-50 20-35 
Poor <25 <20 
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Test 21: Anaerobic Threshold Test 
 
The most accurate method of determining your Anaerobic Threshold (AT) is to visit one of 
a number of establishments who can carry out a test under laboratory conditions. This 
generally costs money and usually means regular blood samples are taken to measure the 
amount of lactate in the blood during the workout. It is also likely that whilst undergoing 
this test your V02 maximum and maximum heart rate (MHR) will also be tested. 
 
As this type of test is not readily available for all of us, the threshold can be discovered in 
other ways. The methods described below should not be taken as being very accurate in 
themselves, as not all the tests suit every one, but can be treated as excellent indicators. 
In all cases, a monitor that is capable of recording your heart rate is essential. 
 
Threshold Testing: 10 km Run 
 
One method of finding your threshold is to complete a 1Okm race. Often this distance is 
run at around the threshold heart rate. You will need to record your heart rate as often as 
possible and the mile splits. If you are fit you will run fast and hard and achieve a 
constant heart rate. For those who are not so fit or start to fast the chances are you will at 
some point run above your threshold. This is usually followed by a dramatic drop in heart 
rate as you recover from the build up of excess lactic acid and a rise in the rate of 
respiration followed by a drop in pace. Sometimes this is accompanied by a burning 
sensation in the legs. If you notice these signs whilst running then check your monitor as 
there is a good chance that you have discovered your threshold. A 10km race can of 
course be simulated in training. Remember to rest the day before and take it easy for a 
couple of days after. 
 
Percent of MHR 
 
Another method is to take an educated guess based on an assumption that your AT will 
fall between 85 to 90% of your MHR. 
 
Threshold Training 
 
Having discovered your threshold it is important to work on improving it. You can start 
with one or two 6 to 10 minute repetitions building towards a sustained twenty minute 
run. As you become fitter, more 10 minute repetitions can be added to your schedule - say 
up to six. Your heart rate should be set at around 5% below your known threshold. 
 
These sessions should be run up to twice a week before peaking for a race season and 
once a week or less during the endurance build up; this is dependent upon your 
experience and fitness. These hard threshold runs should be preceded and followed by a 
recovery run. It is worth recording, charting and analysing all threshold runs. It is 
advisable to check your threshold every eight to six weeks. 
 
Test 22: Burpee Test 
 

 Objective: The objective of this test is to monitor the development of an individual's 
agility and balance. 

 Equipment required: To undertake this test you will require: 
o Non slip surface 
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o Stopwatch 
o An assistant 

 Description/procedure: The individual practices the technique which involves:  
o Standing erect, arms by the side; 
o Placing the hands on the floor in front of the feet (squat position); 
o Thrusting the legs back to assume a press-up position with a straight line 

from the shoulders to the heels; 
o Returning to the squat position; and 
o Returning to the starting position. 

 The individual performs as many repetitions as possible in 15 seconds. 
 Scoring: A point is given for every successfully completed repetition. Half a point is 

deducted for each repetition in which poor technique is demonstrated, such as: 
o Not resuming the erect position; 
o Kicking the feet back prior to hand placement; and/or 
o Not assuming a straight press-up body position 

 Analysis: Analysis of the result is by comparing it with the results of previous tests. 
It is expected that, with appropriate training between each test, the analysis would 
indicate an improvement. 

 
Test 23: Leg Strength Test (Dynamic) 
 

 Objective: To monitor the development of the athlete's elastic leg strength. 
 Equipment required: To undertake this test you will require: 

o 400 metre track - 25 metre marked section on the straight 
o Cones 
o Stopwatch 
o Assistant 

 Description/procedure: Mark out a 25 metre section on the straight section of the 
track with two cones. The individual starts 10 to 15 metres behind the starting line. 
Using a jog run up, the individual starts hopping on the dominant leg at the first 
cone. The time taken to hop between the two cones is recorded. The test is then 
repeated with the other leg. 

 Analysis: Analysis of the result is by comparing it with the results of previous tests. 
It is expected that, with appropriate training between each test, the analysis would 
indicate an improvement. 

 Scoring (Table 16): The following data has been obtained from the results of tests 
conducted with world class athletes. 

 
Table 16: Wall-sit test scores (seconds) 

Rating Male Female 
91-100 3.13-3.75 2.70-3.25 
81-90 3.76-4.50 3.26-3.90 
71-80 4.51-5.70 3.91-5.00 
61-70 5.71-6.90 5.01-6.10 
51-60 6.91-8.15 6.11-7.20 
41-50 8.16-8.90 7.21-7.90 
31-40 8.91-9.45 7.91-8.40 
21-30 9.46-10.05 8.41-8.95 
11-20 10.06-10.34 8.96-9.25 
1-10 10.35-10.70 9.26-9.60 
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Test 24: 250 Metre Endurance Test 
 

 Objective: To monitor the development of an individual's endurance for the 200 
metres event. 

 Equipment required: To undertake this test you will require: 
o 400 metre track - 250 metre marked section 
o Stopwatch 
o Assistant 

 Description/procedure: The test comprises of a 250 metre run from a standing 
start. The assistant records the time for the individual to complete 250 metres. 

 Analysis: Analysis of the result is by comparing it with the results of previous tests. 
It is expected that, with appropriate training between each test, the analysis would 
indicate an improvement. 

 
Test 25: 1500 Metre Predictor Test 
 

 Objective: The 1500 metre Predictor Test is used to predict an individual's 1500 
metre time. 

 Equipment required: To undertake this test you will require: 
o 400 metre track 
o Stopwatch 
o An assistant 

 Description/procedure: The individual is required to run 2 sets of: 
o 400 metres, immediately followed by 45 seconds Recovery 
o 800 metres, immediately followed by 90 seconds Recovery 
o 300 metres, immediately followed by 3 minutes Recovery 

 The time for each run is recorded and the accumulated time for each set is 
recorded. The average time of these two accumulated times is the predicted 1500 
metres time for the individual. For example: 

 Set 1: 
o 400 metres in 63 seconds 
o 800 metres in 129 seconds 
o 300 metres in 48 seconds 
o Accumulated time for set 1 is 240 seconds (4 minutes) 

 Set 2: 
o 400 metres in 67 seconds 
o 800 metres in 164 seconds 
o 300 metres in 52 seconds 
o Accumulated time for set 2 is 283 seconds (4 minutes 43 seconds) 

 Average time of the two accumulated times is (240 + 283) + 2 = 261. 5 seconds. 
 Predicted time for the 1500 metres is 4 minutes 21.5 seconds 
 When to use: To predict performance and monitor progress this test can be used at 

the beginning of the winter training to establish a baseline (September/October), 
just prior to indoor racing (December/January) and just prior to the outdoor season 
(March/April) 

 Analysis: Analysis of the result is by comparing it with the results of previous tests. 
It is expected that, with appropriate training between each test, the analysis would 
indicate an improvement. 
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Test 26: 400 Metre Control Test 
 

 Objective: To monitor the speed, speed endurance, strength/general endurance of 
a 400 metre athlete. 

 Equipment required: To undertake this test you will require: 
o 400 metre track 
o Cones to mark 150 metre, 300 metre and 600 metre points 
o Stopwatch 
o Assistant 

 Description/procedure: The test comprises of three separate runs over 150 
metres, 300 metres and 600 metres from a standing start and with a full recovery 
between each run. The assistant should record the time for the individual to 
complete each distance. 

 Analysis: Analysis of the result is by comparing it with the results of previous tests. 
It is expected that, with appropriate training between each test, the analysis would 
indicate an improvement. 

 Speed Endurance Index: If the individual's speed endurance index is greater than 
the target index value, and provided the 150 metre time is in line with training 
targets, then more speed endurance work (lactic anaerobic) is indicated. 

 Strength and General Endurance Index: If the individual's strength and general 
endurance index is greater than the target index value, and provided the 300 metre 
time is in line with training targets, then more strength and general endurance 
work (aerobic) is indicated. 

 
Test 27: Hip Flexion Test 
 

 Objective: The objective of this test is to monitor the development of the 
individual's hip flexors (the muscles that lift your knees). 

 Equipment required: To undertake this test you will require a non-slip surface. 
 Description/procedure: The individual lies on their back, the individual lifts the 

left knee and using their hands pulls the left knee to their chest. 
o Normal flexibility is indicated when their right leg remains flat on the floor. 
o Hip flexors are considered tight if, as the individual attempts to lift their left 

knee toward their chest, their right leg leaves the floor. 
 Repeat with the other leg. 
 Analysis: Analysis of the result is by comparing it with the results of previous tests. 

It is expected that, with appropriate training between each test, the analysis would 
indicate an improvement. 

 
Test 28: Squats Test 
 

 Objective: The objective of this test is to monitor the development of the 
individual's leg strength 

 Equipment required: To undertake this test you will require: 
o A chair that makes your knees bend at right angles when you are sitting 
o Assistant 

 Description/procedure: Stand in front of a chair, facing away from it, with your 
feet shoulders width apart, squat down and lightly touch the chair with your 
backside before standing back up, keep doing this until you are fatigued, and 
finally record the number of squats completed. 
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 Analysis: Analysis of the result is by comparing it with the results of previous tests. 
It is expected that, with appropriate training between each test, the analysis would 
indicate an improvement. 

 
Table 17: Normative data for squats test (male) 

Rating/Age 18-25 26-35 36-45 46-55 56-65 >65 
Excellent >49 >45 >41 >35 >31 >28 

Good 44-49 40-45 35-41 29-35 25-31 22-28 
Above Average 39-43 35-39 30-34 25-38 21-24 19-21 

Average 35-38 31-34 27-29 22-24 17-20 15-18 
Below Average 31-34 29-30 23-26 18-21 13-16 11-14 

Poor 25-30 22-28 17-22 13-17 9-12 7-10 
Very Poor <25 <28 <17 <13 <9 <7 

 
 
Table 18: Normative data for squats test (female) 

Rating/Age 18-25 26-35 36-45 46-55 56-65 >65 
Excellent >43 >39 >33 >27 >24 >23 

Good 37-43 33-39 27-33 22-27 18-24 17-23 
Above Average 33-36 29-32 23-26 18-21 13-17 14-16 

Average 29-32 25-28 19-22 14-17 10-12 11-13 
Below Average 25-28 21-24 15-18 10-13 7-9 5-10 

Poor 18-24 13-20 7-14 5-9 3-6 2-4 
Very Poor <18 <13 <7 <5 <3 <2 

 
 

 Target Group: This test is suitable for active athletes but not for individuals where 
the test would be contraindicated. 

 Reliability: Reliability would depend upon, how strict the test is conducted and the 
individual's level of motivation to perform the test. 

 Validity: There are no published tables to relate results to potential performance in 
competition. 

 
Test 29: Press-up Test 
 
How many can you do? Men should use the standard ‘military style’ press-up position 
with only the hands and the toes touching the floor. Women have the additional option of 
using the ‘bent knee’ position. To do this, kneel on the floor, hands on either side of the 
chest and-keep the back straight. Do as many push ups as possible until exhaustion. 
Count the total number of press-ups performed. Use the tables below to find out how you 
rate (Tables 3 and 4). 
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Table 3: Press-up test (men) 
Rating/Age 17-19 20-29 30-39 40-49 50-59 60-65 
Excellent >56 >47 >41 >34 >31 >30 

Good 47-56 39-47 34-41 28-34 25-31 24-30 
Above Average 35-46 30-39 25-33 21-28 18-24 17-23 

Average 19-34 17-29 13-24 11-20 9-17 6-16 
Below Average 11-18 10-16 8-12 6-10 5-8 3-5 

Poor 4-10 4-9 2-7 1-5 1-4 1-2 
Very Poor <4 <4 <2 0 0 0 

 
 
Table 4: Press-up test (women) 

Rating/Age 17-19 20-29 30-39 40-49 50-59 60-65 
Excellent >35 >36 >37 >31 >25 >23 

Good 27-35 30-36 30-37 25-31 21-25 19-23 
Above Average 21-27 23-29 22-30 18-24 15-20 13-18 

Average 11-20 12-22 10-21 8-17 7-14 5-12 
Below Average 6-10 7-11 5-9 4-7 3-6 2-4 

Poor 2-5 2-6 1-4 1-3 1-2 1 
Very Poor 0-1 0-1 0 0 0 0 

 
 
Test 30: Abdominal Curl Conditioning Test (or Sit-up Bleep Test) 
 
This commercially available abdominal test measures the muscular strength and 
endurance of the abdominal muscles and hip-flexors using a pre-recorded tempo. 
 

 Purpose: The curl-up test measures abdominal strength and endurance, which is 
important in back support and core stability. 

 Equipment required: gym mat or similar, tape recorder or CD player, NCF 
Abdominal Curl Conditioning Test audio tape or CD version (package consists of the 
audio cassette or CD and booklet, The booklet describes the function and 
importance of the abdominal muscles and suggests useful exercises). 

 Description/procedure: The detailed instructions on how to perform the test is 
included in the booklet and on the recording. Subjects are required to perform as 
many sit-ups as possible, keeping in time to the audio recording. The test is over 
when the subject is not able to perform the sit-up in time with the bleeps, or is not 
able to perform the correct technique. 

 Scoring (Table 8): The total number of correctly performed sit-ups that were 
performed in time with the beeps is recorded. Using this number and the scale 
below, a rating score can be derived. 
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Table 8: Abdominal curl conditioning test scores 
Stage Total Sit-ups Males Females 

1 20 Poor Poor 
2 42 Poor Fair 
3 64 Fair Fair 
4 89 Fair Good 
5 116 Good Good 
6 146 Good Very Good 
7 180 Excellent Excellent 
8 217 Excellent Excellent 

 
 

 Advantages: this test is simple and quick to perform requiring minimal equipment, 
and large groups may be tested at once. 

 Disadvantages: It is sometimes difficult to determine if a correct sit up is 
performed, and there may be dispute about the total score. The instructor should 
make it clear to the individual of when they will terminate the test. As the tape may 
stretch over time, or the tape player may not be properly calibrated, the CD version 
is the preferred choice. 

 Comments: As the audio-tapes may stretch over time, the tapes need to be 
calibrated: There is a one-minute interval on the tape and instructions on making 
adjustments to the distance between markers based on this. 

 
Test 31: Abdominal Strength Test (Straight Leg Lift) 
 

 
 
 

 Purpose: The purpose of this test is to estimate the degree of abdominal strength. 
Poor abdominal muscle strength can cause poor posture leading to lower back pain. 

 Equipment required: flat surface, an abdominal strength test board with different 
degrees of angle marked (otherwise, you can use a protractor, flexometer or 
goniometer to measure the leg angle) 
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 Description/procedure: The individual lays supine on the floor next to the 
abdominal strength test board. The hip joint should be aligned to the intersection of 
the scale. The arms are held across the chest and the head rested on the floor. The 
instructor places their finger tips underneath the subject's lower back. Both legs 
are raised to a 90-dregee angle (vertically) while keeping the upper body flat on the 
floor. The individual may bend their knees first to move to the starting position, 
before straightening the knee joint. The individual aims to sustain the pressure on 
the instructor's fingers under the lower back by contracting the abdominals as the 
legs are lowered. The individual slowly lowers both legs until the pressure on the 
hand behind the back disappears. The lowest angle observed as the pressure is 
taken off is the measurement of their abdominal strength. 

 Scoring (Table 9): The score is the angle of the legs in degrees from the floor. Below 
is a guide to scoring for this test 

 
Table 9: Straight Leg Lift 

Angle Rating 

90 Very poor, starting 
position 

75 Poor 
60 Below Average 
45 Average 
30 Above Average 
15 Good 
0 Excellent, legs horizontal 

 
 

 Advantages: simple test with minimal equipment needed 
 Comments: The muscles that play a major role in the effort to maintain the 

position of the low back and pelvis during the leg-lowering movement are the 
rectums abdominals and external oblique muscles. 

 
Test 32: Back Strength Test (Isometric) 
 

 Purpose: this test measures back strength, which is important in for core stability 
and preventing lower back pain. 

 Equipment required: padded bench 
 Description/procedure: the individual must lie face down on a bench, with their 

upper body, from the waist, hanging over the end of the bench. The individual’s feet 
must be held or strapped down, and their arms by their side or clasped behind the 
back. When ready, the individual must bring their body up to the horizontal 
position, and hold this for 45 seconds. 

 Scoring: This test will be assessed as a pass or fail. 
 Advantages: simple test to perform 
 Disadvantages: only able to test one person at a time. 
 Variations: the time that the horizontal position is held can be varied. 
 Comments: should not be conducted by individuals with contraindications, i.e. 

lower back problems. 
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Test 33: Medicine Ball Throw (Side) 
 

 Aim: This test measures upper and lower body strength and explosive power, 
particularly with a twisting action. 

 Equipment required: 2-5 kg medicine ball depending on the age and ability of the 
group being tested, tape measure. 

 Description/procedure: The individual stands at a line with the feet slightly apart, 
and facing the direction to which the ball is to be thrown. Start with the ball held 
with the hands just under the ball, the arms extended in front of the body. The ball 
is then swung back behind the body, twisting the hips and torso; then swung back 
vigorously to throw the ball out as far as possible. Encourage the individual to use 
the legs, back and arms to assist to maximising the distance thrown. The individual 
is also permitted to fall forward over the line after the ball is released. The action is 
repeated on each side of the body, and three attempts are allowed each side. 

 Scoring: The distance from the starting position to where the ball land’s is 
recorded. The measurement is recorded to the nearest 0.5 foot or 10 cm. The best 
result of three throws is used. 

 Target population: sports in which upper body strength is important, such as 
rowing, tennis, and javelin throwing. 

 Advantages: this test is quick and easy to perform for an individual. 
 Disadvantages: several people are needed to conduct this test smoothly: one to 

mark results, another to check technique and another to collect and return the 
balls. If testing a large group it can be time consuming to put all of them through 
this test. 

 Comments: The angle the ball is thrown is important. You may want to explain to 
the individual/group about the optimal angle for maximal distance, and to allow 
some practice attempts. You may aid in the ease of measurement for this test by 
extending a tape measure out along the expected path in front of the individual. 
When recording the distance, you can either move the tape to where the ball landed 
or less accurately align where the ball landed to the approximate distance on the 
tape. 

 Variations: The weight of the medicine ball will obviously affect the results, and 
should be selected to best test the age group or abilities of the individual. 

 
Test 34: Medicine Ball Throw (Forwards) 
 

 Aim: This test measures upper body strength and explosive power. 
 Equipment required: 2-5 kg medicine ball depending on the age group being 

tested, tape measure. 
 Description/procedure: The individual stands at a line with the feet side by side 

and slightly apart, and facing the direction to which the ball is to be thrown. The 
ball is held with the hands on the side and slightly behind the centre. The throwing 
action is similar to that used for a soccer/football sideline throw-in. The ball is 
brought back behind the head then thrown vigorously forward as far as possible. 
The individual is permitted to step forward over the line after the ball is released, 
and is in fact encouraged to do so in maximizing the distance of the throw. Three 
attempts are allowed. 

 Scoring: The distance from the starting position to where the ball land’s is 
recorded. The measurement is recorded to the nearest 0.5 foot or 10 cm. The best 
result of three throws is used. 
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 Target population: sports in which upper body strength is important, such as 
rowing, tennis, and javelin throwing. 

 Advantages: this test is easy and quick to perform for an individual. 
 Disadvantages: several people are needed to conduct this test smoothly: one to 

mark results, another to check technique and another to collect and return the 
balls. If testing a large group it can be time consuming to put all of them through 
this test. 

 Comments: The angle that the ball is thrown is important. You may want to 
explain to the group/individual about the optimal angle for maximal distance, and 
to allow some practice attempts. You may aid in the ease of measurement for this 
test by extending a tape measure out along the expected path in front of the 
individual. When recording the distance, you can either move the tape to where the 
ball landed or less accurately align where the ball landed to the approximate 
distance on the tape. 

 Variations: Some variations of this test also allow the individual to stand at the line 
with one foot in front of the other. See also other medicine ball throw tests. The 
weight of the medicine ball will obviously affect the results, and should be selected 
to best test the age group or abilities of the individual. 

 
Test 35: Medicine Ball Throw (Backwards) 
 

 Aim: This test measures upper and lower body strength and explosive power. 
 Equipment required: 2 to 5 kg medicine ball (depending on the age group being 

tested), tape measure. 
 Description/procedure: The individual stands at a line with the feet slightly apart, 

and facing the direction to which the ball is to be thrown. The ball is held in both 
hands between the legs, with the arms extended forward and downward. The hands 
are placed behind and under the ball. Using the legs, back and arms to assist, the 
ball then thrown vigorously forward as far as possible. The individual is permitted 
to fall forward over the line after the ball is released, and is in fact encouraged to do 
so in maximizing the distance of the throw. Three attempts are allowed. 

 Scoring: The distance from the starting position to where the ball land’s is 
recorded. The measurement is recorded to the nearest 0.5 foot or 10 cm. The best 
result of three throws is used. 

 Target population: sports in which upper body strength is important, such as 
rowing, tennis, and javelin throwing. 

 Advantages: this test is easy and quick to perform for an individual. 
 Disadvantages: several people are needed to conduct this test smoothly: one to 

mark results, another to check technique and another to collect and return the 
balls. If testing a large group it can be time consuming to put all of them through 
this test. 

 Comments: The angle the ball is thrown is important. You may want to explain to 
the individual about the optimal angle for maximal distance, and to allow some 
practice attempts. You may aid in the ease of measurement for this test by 
extending a tape measure out along the expected path in front of the subject. When 
recording the distance, you can either move the tape to where the ball landed or 
less accurately align where the ball landed to the approximate distance on the tape. 

 Variations: A similar technique can be used to throw the medicine ball toss over 
the head behind the individual (see other medicine ball throw tests). The weight of 
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the medicine ball will obviously affect the results, and should be selected to best 
test the age group or abilities of the individual. 

 
Test 36: Quadrant Jump Test 
 

 
 

 Aim: This is a whole body agility test, measuring the ability to move with maximum 
speed while maintaining balance and control (coordination). 

 Equipment required: tape measure, chalk or tape for marking ground and 
stopwatch. 

 Description/Procedure: A quadrant is marked out on the floor, as illustrated in 
the diagram, with a starting line and numbered quadrants. The individual stands 
with both feet together at the starting line. On the command 'go', they jump ahead 
across the line into the first quadrant, then in sequence successively into 
quadrants 1, 2, 3, 4, 1, 2, etc. This pattern is continued as rapidly as possible for 
10 seconds. After a rest repeat the trial. 

 Scoring: The average score from two, 10 second trials is the individual's score. The 
individual's score is the number of correct jumps less a penalty deduction. One 
point is awarded each time the individual lands with both feet entirely within the 
correct quadrant during the 10 second trial, with a penalty of 0.5 point subtracted 
each time the individual touches a line and for each time the individual lands with 
one or both feet in an incorrect quadrant. 

 Advantages: This is a simple agility test to perform, requiring limited equipment 
and space. 

 Disadvantages: Only one person can perform the test at a time. 
 Variations: Comparison of performing the test in the anticlockwise and clockwise 

directions may show if any imbalances exist between left and right movement skills. 
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Test 37: Rotation Test 
 

 Purpose: The purpose of this flexibility test is to measure bunk and shoulder 
flexibility, which is important for injury prevention and in particular is important in 
swimming, racquet sports and throwing sports. 

 Equipment required: wall, a piece of chalk or pencil, and a ruler or tape measure. 
 Description/procedure. Mark a vertical line on the wall. Stand with your back to 

the wall directly in front of the line, with your feet shoulder width apart. You should 
be about arms length away from the wall, though you may need to adjust the 
distance from the wall once you start the test. Extend your arms out directly in 
front of you so they are parallel to the floor. Twist your trunk to your right and the 
touch the wall behind you with your fingertips, keeping your arms extended and 
parallel to the floor. You are allowed to turn your shoulders, hips and knees as long 
as your feet don't move. Mark the position where your fingertips touched the wall, 
and measure the distance from the line. A point before the line is a negative score 
and a point after the line is a positive score. Repeat for the left side with your feet in 
the same position. 

 Scoring: Take the average of the 2 scores (left and right sides). Use the table below 
to convert the score measurement to a rating. 

 Advantages: simple and quick test to perform. Individual’s can perform the test 
themselves. 

 Disadvantages: Variations in arm length between individuals may make 
comparisons more difficult. 

 
Test 38: Core Muscle Strength and Stability Test 
 

 Objective: The objective of the Core Muscle Strength and Stability Test is to 
monitor the development of the athlete's abdominal and lower back muscles. 

 Equipment required: To undertake this test you will require: 
o Flat surface 
o Mat 
o Watch 

 Description/procedure: The Core Muscle Strength and Stability Test is conducted 
as follows: 

o Position the watch on the ground where you can easily see it. 
o Assume the basic press up position (elbows on the ground, i.e. the plank 

position. 
o Hold this position for 60 seconds. 
o Lift your right arm off the ground. 
o Hold this position for 15 seconds. 
o Return your right arm to the ground and lift the left arm off the ground. 
o Hold this position for 15 seconds. 
o Return your left arm to the ground and lift the right leg off the ground. 
o Hold this position for 15 seconds. 
o Return your right leg to the ground and lift the left leg off the ground. 
o Hold this position for 15 seconds. 
o Lift your left leg and right arm off the ground. 
o Hold this position for 15 seconds. 
o Return you left leg and right arm to the ground. 
o Lift your right leg and left arm off the ground. 
o Hold this position for 15 seconds. 
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o Return to the basic press up position (elbows on the ground). 
o Hold this position for 30 seconds. 

 
Test 39: 400 Metre Drop-Off Test 
 

 Objective: The objective of this test is to monitor an individual's anaerobic 
efficiency. 

 Equipment required: To undertake this test you will require: 
o 400m track (or other flat surface) 
o Stopwatch 
o An assistant 

 Description/procedure: The test is conducted as follows: 
o The individual is timed running at full speed over 100 metres. 
o The individual takes a five-minute recovery. 
o The individual is timed running at full speed over 400m The time for the 

400m is converted to 100m splits by dividing the time by 4. 
o The 100 metre sprint time is then subtracted from the split time, giving the 

drop off time. 
 Analysis: Analysis of the result is by comparing it with the results of previous tests. 

It is expected that, with appropriate training between each test, the analysis would 
indicate an improvement. For example:  

o 100m time =13.0 seconds 
o 400m time = 60.0 seconds 
o 60 + 4 =15 seconds 
o 15 - 13 = a drop-off time of 2 seconds 

 The aim is always to reduce the ‘drop-off’ time by increasing anaerobic efficiency. A 
top female 400m runner has a 'drop off time of around 0.7 seconds. 

 
Test 40: Orthostatic Heart Rate Test 
 
Athletes are often under a lot of pressure to perform well on a regular basis. This pressure 
can result in the athlete overtraining and/or becoming stressed. The Orthostatic Heart 
Rate Test is used to monitor an individual's state of health. 
 

 Equipment required: To perform the Orthostatic Heart Rate Test you require: 
o Stopwatch 
o Knowledge of how to take your pulse rate 

 Description/procedure: Lay down and rest for at least 15 minutes, record your 
pulse rate (beats/min) - R1, stand up, 15 seconds later record you pulse rate 
(beats/minute) - R2, record the difference between R1 and R2. If the difference is 
greater than 15 to 20 beats then it is probable that the athlete has not recovered 
from the previous days training or is under stress. The individual should consider 
adjusting the training programme to allow them to recover. 
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Test 41: Body Mass Index (BMI) 
 
BMI is a measure of body composition and is calculated by taking a person's weight and 
dividing by their height squared. For instance, if your height is 1.82 meters, the divisor of 
the calculation will be (1.82 * 1.82) =3.3124. If your weight is 70.5 kilogrammes, then your 
BMI is 21.3 (70.5/3.3124). The higher the figure the more overweight you are. Like any of 
these types of measures it is only an indication and other issues such as body type and 
shape have a bearing as well. Remember, BMI is just a guide - it does not accurately apply 
to elderly populations, pregnant women or very muscular athletes such as weightlifters. 
 
Test Details 
 

 Equipment required: scales and stadiometer as for weight and height. 
 Description/procedure: BMI is calculated from body mass (M) and height (H). BMI 

= M I (H x H), where M = body mass in kilograms and H = height in meters. The 
higher the score usually indicating higher levels of body fat. 

 Scoring: Use the table below to determine your BMI rating. You can also use an 
ideal height and weight graph. 

 
Table 10: BMI ratings 

Rating Men Women 
Underweight <20 <19 

Healthy Range 20-25 19-24 
Overweight 26-30 25-30 

Obese >30 >30 
 
 

 Target population: BMI is often used to determine the level of health risk 
associated with obesity. 

 Advantages: simple calculation from standard measurements 
 Disadvantages: BMI can be inaccurate, for example with large and muscular 

though lean athletes scoring high BMI levels which incorrectly rates them as obese. 
 Comments: Other simple measures of body composition, such as skin folds 

measures, would be preferable if available. 
 


