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Hamstring

muscle

Perpendicular
distance to pivot

Weight force
Clockwise (load)
torque

© Copyright, 2013, University of Waikato. All rights reserved.

131 il
Lo gyl L 51 e

(a) First-class lever

(b) Second-class lever (c) Third-class lever



S5 em s (T ¥

(el Jos L) b aws e

(B S2,551L) b oo @
(YU ofiws ¢ ymogSY olliwo L) silan o ST b SlSY  fess ®

(Fog sl SLwd L) &) slo )l g oo @



S598e 8 sl T W

B9F 9 o8 Cwlinal ©
Hhas &ya8
Hhae Cuwlaiul ¢

S pdy laxsl @
Cas an ®

oly
Joles ®

S alon ®



B9, 9 8 Cooliiul

Codled pols plxil (gl I8 b o edlac a4 Sl ST o jo olly 5l cul o )le
el pgmw o 35 (55lgn  Solel 4 aS SYeb o glp ST 5l eolaiwl oblg b Slews



Endurance evaluation tests
e Astrand Treadmill Test

 Balke VO2max Test
 Bruce Treadmill Test

e Cooper VO2max Test

e Harvard Step Test

* Queen’s College Step Test

 Rockport Fitness Walking Test

* VO2max from a one mile jog




Astrand Treadmill Test

* The objective of this test is to
monitor the development of
the athlete's general
endurance (VO2max).

* Required resources:

* Treadmill where the speed can
be set at 5 mph (8.05 km/hr)
and grade of slope can be
adjusted

e Stop watch
e Assistant.

10



How to conduct the test

* The treadmill is set up at the start with a speed of 8.05km/hr (5 mph)
and a grade of slope of 0%

e The athlete commences the test

* After 3 minutes the grade is set to 2.5% and then every 2 minutes the
grade is increased by 2.5%

* The assistant starts the stopwatch at the start of the test and stops it
when the athlete is unable to continue.

11



Analysis

* VO2max = (Time x 1.444) + 14.99

* “Time” is the total time of the test expressed in
minutes and fractions of a minute.

* Example:

* The athlete stopped the test after 13 minutes 15
seconds of running (13.25 minutes).

e VO2max = (13.25 x 1.444) + 14.99

 VO2max = 34.123 mls/kg/min
e Excel calculator link

12


astrand.xls

Balke VO2max Test

* The objective of the Balke test is to monitor the development of the
athlete's VO2max.

* Required Resources:
* 400m track

e Stopwatch

* Whistle

* Assistant



http://www.brianmac.co.uk/vo2max.htm

How to conduct the test

* This test requires the athlete to run as far as possible in 15 minutes.

* The athlete warms up for 10 minutes

* The assistant gives the command "GO", starts the stopwatch and the
athlete commences the test

* The assistant:
* keeps the athlete informed of the time at the end of each 400m lap

* blows the whistle after 15 minutes
e records the total distance achieved in 15 minutes to the nearest 10 metres


http://www.brianmac.co.uk/warmup.htm

Assessment

* VO2max = (((Total distance covered / 15) — 133) x
0.172) + 33.3

* Example:

* An athletes completes 5200 metres in 15 minutes
* VO2max = (((5200/15) — 133) x 0.172) + 33.3

* VO2max = 70 mls/kg/min.

e Balke VO2max Calculator

15


balke.xls

Normative data for VO2max

Female (values in ml/kg/min)

Age Very Poor  Poor Fair Good Excellent Superior
13-19| <25.0 [25.0 - 30.9 (31.0 - 34.9 |35.0 - 38.9 |39.0 - 41.9| >41.9
20-29 | <23.6 [23.6 - 28.9(29.0 - 32.9 |133.0 - 36.9 |37.0 - 41.0| >41.0
30-39 <22.8 22.8-26.9 27.0- 31.4 31.5- 35.6 35.7 - 40.0 >40.0
40-49 <21.0 21.0 - 24.4 24.5- 28.9 29.0 - 32.8 32.9 - 36.9 >36.9
50-59 | <20.2 {(20.2 - 22.7(22.8 - 26.927.0- 31.4(31.5 - 35.7| >35.7

60+ <17.5 |17.5- 20.1|20.2 - 24.4 |124.5 - 30.2 |30.3 - 31.4| >31.4
Male (values in ml/kg/min)

Age Very Poor|  Poor Fair Good Excellent Superior
13-19| <35.0 {35.0 - 38.3 (38.4 - 45.1 |[45.2 - 50.9 |51.0 - 55.9| >55.9
20-29| <33.0 33.0- 36.4 36.5-42.4 42.5 - 46.4 |46.5 - 52.4| >52.4
30-39| <31.5 |31.5- 35.435.5-40.941.0- 44.9(45.0 - 49.4| >49.4
40-49 | <30.2 30.2 - 33.5 33.6 - 38.9 39.0 - 43.7 43.8 - 48.0| >48.0
50-59| <26.1 [26.1 - 30.9 31.0 - 35.7 |35.8 - 40.9 |[41.0 - 45.3 | >45.3

60+ <20.5 |20.5 - 26.0|26.1 - 32.2 |32.3 - 36.4 |36.5 - 44.2 | >44.2

16



Bruce Treadmill Test

* The objective of the Bruce Test Stage

is to monitor the development
of the athlete's general
endurance (VO2max).

* Required Resources:
* Treadmill

* Stopwatch
e Assistant

O 0 SN O B W N =

[
o

Time
(min)

0
3
6
9
12
15
18
21
24
27

km/hr Incline

2.74
4.02
5.47
6.76
8.05
8.85
9.65 |
10.46
11.26
12.07

10%
12%
14%
16%
18%
20%
22%
24%
26%
28%

17


http://www.brianmac.co.uk/vo2max.htm
http://www.fitness-superstore.co.uk/treadmills/10026_0c.html

How to conduct the test

* The athlete warms up for 10 minutes

* The assistant sets the treadmill up with a speed of 2.74 km/hr. and an
incline of 10% (Stage 1)

* The assistant gives the command “GQO”, starts the stopwatch and the
athlete commences the test

* The assistant, at the appropriate times during the test, adjusts the
treadmill's speed and slope as per the table (e.g. after 3 minutes the
speed is adjusted to 4.02 km/hr and the slope to 12% and so on)

* The assistant stops the stopwatch when the athlete is unable to
continue and records the time (T).



http://www.brianmac.co.uk/warmup.htm

Assessment

e Active and sedentary men - Foster et al. 1984

e VO2max=14.8 - (1.379 x T) + (0.451 x T?) - (0.012 x T3)

* Active and sedentary women - Pollock et al. 1982
* VO2max=4.38 x T -3.9

e Bruce Treadmill VO2max Calculator

19


bruce.xls

Gordon R. Gumming, Dayle Everatt, Laverne Hastman, Bruce treadmill test in children: Normal values in a clinic population,
The American Journal of Cardiology, Volume 41, Issue 1,1978,Pages 69-75,

Abstract

The Bruce treadmill protocol is suitable for children as young as age 4 years. Maximal
endurance time may be used as the sole criterion of exercise capacity, and normal
values were established with 327 children having an innocent heart murmur. Mean
endurance time in boys increased from 10.4 minutes at age 4 to 5 years, to 14.1
minutes at age 13 to 15 years. Mean endurance time in girls increased from 9.5
minutes at age 4 to 5 years to 12.3 minutes at age 10 to 12 years. Mean maximal heart
rate ranged from 193 to 206 beats/min. Age differences in mean maximal and
submaximal heart rates were small. There were negative correlations between
endurance time and the ratio of weight to height3. There were negative correlations
between heart rates at treadmill stages 1 to 3 and the endurance times. The correlation
coefficient of endurance time with maximal oxygen uptake was 0.88, but for clinical
purposes endurance time alone is a satisfactory indicator of exercise performance.

20



Test details for the Bruce and the half-Bruce treadmill protocol

Bruce Half Bruce QSOBS LS‘)-" U"”ﬁ)‘f fw'ff';
Lo o-f

Stage Speed Grade Time Stage Speed Grade Time

(km/h) (%) (min) (km/h) (%) (min)
I 27 10 3 I 27 10 15
I 34 11 15
I 4 12 3 11 4 12 15
IV 47 13 15
11 54 14 3 \Y 54 14 15
VI 6 15 15
IV 6.7 16 3 VII 6.7 16 1.5
VIII 73 17 15

21



(British Columbia Children’s Hospital (BCCH))
10-18 years

Table 1 Methodological characteristics of British Columbia Children’s Hospital (BCCH) protocol versus Bruce protocol

BCCH protocol Bruce protocol
Stage Cumulative time (min) Grade (%) Speed (mph) | Stage Cumulative time (min) Grade (%) Speed (mph)
1 1 1 2.0 1 1 10 1.7
2 2 1 2.5 1 2 10 1.7
3 3 1 3.0 1 3 10 1.7
4 4 1 3.5 2 4 12 2.5
5 5 1 4.0 2 5 12 2.5
6 6 1 4.5 2 6 12 2.5
7 7 1 5.0 3 7 14 3.4
8 8 1 5.5 3 8 14 3.4
9 9 1 6.0 3 9 14 3.4
10 10 1 6.5 4 10 16 4.2
11 11 1 7.0 4 11 16 4.2
12 12 1 75 4 12 16 4.2
13 13 1 8.0 5 13 18 5.0
14 14 1 8.5 5 14 18 5.0
15 15 1 9.0 5 15 18 5.0
16 16 1 9.5 6 16 20 55
17 17 1 10.0 6 17 20 5.5
18 18 1 10.5 6 18 20 5.5
19 19 1 11.0 7 19 22 6.0
20 20 1 11.5 7 20 22 6.0
21 21 1 12.0 7 21 22 6.0

mph. miles ner hour



Cooper VO2max Test

* The Cooper Test is used to monitor the development of
the athlete's aerobic endurance and to obtain an
estimate of their VO2max.

* Required Resources:
* 400 metre track

* Stopwatch

* Whistle

* Assistant



How to conduct the test

* This test requires the athlete to run as far as possible in 12
minutes.

 The athlete warms up for 10 minutes

* The assistant gives the command “GQO”, starts the
stopwatch and the athlete commences the test

* The assistant keeps the athlete informed of the remaining
time at the end of each lap (400m)

 The assistant blows the whistle when the 12 minutes has
elapsed and records the distance the athlete covered to
the nearest 10 metres

 (Distance covered in metres - 504.9) + 44.73
e Cooper Test VO2max Calculator



http://www.brianmac.co.uk/warmup.htm
cooper.xls

Male Athletes

13-14 =2700m 2400-2700m 2200-2399m 2100-2199m <2100m
15-16 | >2800m @ 2500-2800m 2300-2499m 2200-2299m <2200m
17-19 | =3000m | 2700-3000m 2500-2699m  2300-2499m <2300m
20-29  =2800m & 2400-2800m 2200-2399m 1600-2199m <1600m
30-39 =2700m & 2300-2700m 1900-2299m 1500-1999m <1500m
40-49 =2500m 2100-2500m |1700-2099m 1400-1699m <1400m
=50 >2400m | 2000-2400m 1600-1999m  1300-1599m <1300m

Female Athletes

13-14  >2000m | 1900-2000m 1600-1899m 1500-1599m <1500m
15-16 >=2100m 2000-2100m 1700-1999m 1600-1699m <1600m
17-20 =2300m 2100-2300m 1800-2099m 1700-1799m <1700m
20-29 >2700m 2200-2700m 1800-2199m 1500-1799m <1500m
30-39 =2500m @ 2000-2500m 1700-1999m 1400-1699m |<1400m
40-49 =2300m 1900-2300m 1500-1899m 1200-1499m <1200m
=50 >2200m 1700-2200m 1400-1699m 1100-1399m <1100m

25
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Harvard Step Test

* The objective of this test is to monitor the development of the
athlete's cardiovascular system.

* Required Resources:

* Gym bench (45cm high)
e Stopwatch

* Assistant

27



How to conduct the test

e The athlete warms up for 10 minutes

* The assistant gives the command "GO" and starts the stopwatch

* The athlete steps up and down onto a standard gym bench once every two
seconds for five minutes (150 steps)

* The assistant stops the test after 5 minutes

* The assistant measures the athlete's heart rate (bpm) one minute after
finishing the test - Pulsel

* The assistant measures the athlete's heart rate (bpm) two minutes after
finishing the test - Pulse2

* The assistant measures the athlete's heart rate (bpm) three minutes after
finishing the test - Pulse3


http://www.brianmac.co.uk/warmup.htm

Assessment

* Result = 30000 =+ (pulsel + pulse2 + pulse3)
* The following table is for 16 year old athletes

Male >90.0 80.0-90.0 65.0-79.9 55.0-64.9
Female =>86.0 76.0-86.0 61.0-75.9 50.0-60.9 | <50

e The Harvard Step Test



harvard.xls

Queen's College Step Test

* The objective of the Queen's
College Step Test is to monitor the
development of the athlete's
cardiovascular system.

* Required Resources:

* Astep 41.3 cm high

* Stopwatch

* Metronome or cadence tape
* Heart rate monitor (optional)
* Assistant

30



How to conduct the test

* This requires the athlete to step up and down on the step for 3 minutes at
the following rate: male 24 steps/minute and female 22 steps/minute

e The athlete warms up for 10 minutes

* The assistant sets up the metronome to the required steps/minute pace
(Male 22 and Female 24)

* The assistant gives the command “GO”, starts the stopwatch and the
athlete commences the test

* The assistant ensures the athlete maintains the required steps/minute pace

* The assistant stops the test after 3 minutes and records the athlete’s heart
rate for 15 seconds (PR)



http://www.brianmac.co.uk/warmup.htm

<121

148 - 121

156 - 149

162.- 157

>162

Female

<129

158 - 129

166 - 159

170 - 167

>170

* Queens College Step Test Calculator

32


queens.xls

KPR Test (6-12 years)

The participants were subjected to a 3-min Kasch Pulse Recovery Test (KPR Test) [5,
12]. The KPR Test consisted of climbing a 0.305-m step at a rate of 24 steps up and
down per minute. The rate of climbing was defined by a metronome set at 96 beats
(signals) per minute. The HR was recorded with the “Polar” electronic analyzer.
Throughout the test, HR was monitored continuously (i.e., during 3 min of exercise
[step test] and during 1 min and 5 s of recovery [seated position]). Only the values of
post-exercise HR (i.e., the values recorded 1 min after completion of the test [no later
than 5 s]) were included in the further analysis. All HR characteristics were recorded
during restitution with the participant in the seated position (subjects were instructed
to sit still, breath normally, and not engage in conversation). An arithmetic mean value
calculated from these results (HRmean post-ex) was the principal variable used in
further analyses.

Jacks et al formula:-2.045 + (height in inch x 0.062) + 100 x [1/3 x (T1+T2+T3)/T0] x (-0.411) + (T0x0.011)

Jankowski, M., Niedzielska, A., Brzezinski, M. et a/. Cardiorespiratory Fitness in Children: A Simple Screening Test for Pogylation
Studies. Pediatr Cardiol 36, 27-32 (2015).



3 Minute Step Test (3MST)

The 3 minute step test was carried out by stepping on and off a 20-cm

single step device as many times as possible during 3 minutes, without

handles, using the protocol outlined by the ATS for adults in 6 minute step
test and Reychler et al.’s paper.

Barron, A. |., Riera, S. Q., & Reychler, G. (2021). The 3 Minute Step Test is a validated field test to evaluate the

functional exercise capacity in children aged 6 to 12. Respiratory Medicine and Research, 80, 100833. 34



Rockport Fitness Walking Test

* The objective of this test is to monitor the development of the
athlete's VO2max.

* Required Resources:
* 400 metre track

e Stopwatch

* Weighing scales

* Assistant



How to conduct the test

* This test requires the athlete to walk one mile (1609 metres) as fast
as possible.

* The assistant weighs and records the athlete’s weight

e The athlete warms up for 10 minutes

* The assistant gives the command “GO”, starts the stopwatch and the
athlete commences the test

* The assistant records the time taken for the athlete to complete the
test and the athlete’s heart rate immediately on finishing



http://www.brianmac.co.uk/warmup.htm

Assessment

e The formula used to calculate VO2max is:

e 132.853 - (0.0769 x Weight) - (0.3877 x Age) + (6.315
x Gender) - (3.2649 x Time) - (0.1565 x Heart rate)

* Where:

* Weight is in pounds (lbs)

 Gender Male =1 and Female =0

* Time is expressed in minutes and 100ths of minutes

* Heart rate is in beats/minute

* Ageisin years

The Rockport Fithess Walking Test VO2max Calculator

37


rockport.xls

VO2max from a one mile jog

* To monitor the development of the athlete's VO2max.
* Required Resources:

* 400 metre track

» Stopwatch

* Weighing Scales

* Heart Rate Monitor

* Assistant



How to conduct the test

* The assistant weighs and records the athlete's weight
* The athlete warms up for 10 minutes

* The assistant gives the command “GO”, starts the stopwatch and the
athlete commences the test

* The athlete jogs one mile at an easy, steady pace, making sure that
they take longer than eight minutes (males), or more than nine
minutes (females)

* The assistant stops the stopwatch when the athlete completes one
mile, records the time and immediately records the athlete’s heart
rate (bpm)



http://www.brianmac.co.uk/warmup.htm

Assessment

* The algorithms to calculate VO2max are:
 Male Athletes VO2max = 108.844 - 0.1636W - 1.438T - 0.1928H
 Female Athletes VO2max = 100.5 - 0.1636W - 1.438T - 0.1928H

* Where W = Weight in kg, T = Time for the one mile run and H = Heart
Rate at the end of the run

e Vo2max from a one mile jog



vo2mile.xls

6-minute walking test (EMWT)

The 6MWT was performed according to the American Thoracic Society (ATS) guidelines
[1]. Participants, after a 10-minute rest period, were instructed to walk as fast as
possible without running or jogging and were allowed to stop whenever they wanted.
Researchers encouraged the participants with standardized phrases, as described by
ATS. The test was conducted in a flat, straight corridor with a hard surface. Each
participant walked continuously for six minutes at a self-selected pace along a 20-m
measured tape line, with cones placed at each end of the course. Evaluators explained
the test procedures before the start. To ensure that the children understood the
instructions, one practice trial over one track length was completed. During the real
test, every child was followed by a ‘safety chaser’ giving limited standardized
encouragements. Five kinesiologists who had received the same training during 3
specific sessions dedicated to the standardization of the test procedures, performed
6MWT.

23k (o yio Vo 358 (sl g po Yo VLS )5 ol

Vandoni M, Correale L, Puci MV, Galvani C, Codella R, Togni F, et al. (2018) ==t @ _ ' ' ' " ‘' ' _©.
Six minute walk distance and reference values in healthy Italian children: A — Distance 30 m -
cross-sectional study.
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1RM test

* Direct
* Indirect
% of 1RM | Repetitions |Training Type
Max Weight

60% 17 ENDURANCE - Strength
65% 14 and Stamina
70% 12 POWER - Muscle Size
75% 10 and Some Strength
80% 8
85% 6 STRENGTH - Maximum
90% 5 Strength Training
95%, 3 Program
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Strength — Core & Elastic

* Burpee Test
* Chin Up Test
* Squats Test

* push up




Burpee Test

* The objective of this test is to monitor the development of the
athlete's agility and balance.

Required Resources

* Flat non-slip surface
e Stopwatch

* Assistant



How to conduct the test

The correct technique for one Burpee is: stand erect with the arms by the side — bend
the knees and place the hands on the floor in front of the feet (squat position) - thrust
the legs back to assume a push up position with a straight line from the shoulders to
the heels - return to the squat position - return to the standing position.

67




How to conduct the test

* The athlete warms up for 10 minutes

* The assistant gives the command “GQO”, starts the stopwatch and the
athlete commences the test

* The assistant counts the number of correctly performed Burpees
* The assistant keeps the athlete informed of the remaining time

* The assistant stops the test after 30 seconds and records the number
of correctly performed Burpees

* A good result for this test is >16 Burpees for men and >12 for women.

{}

home
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Chin Up Test

* The objective of the Chins Test is to monitor the development of the
athlete's arm and shoulder muscular endurance.

* Required Resources
* Chinning bar
* Assistant

69



How to conduct the test

* The athlete warms up for 10 minutes

* The athlete hangs from the bar with the palms of their hands facing
them and arms straight (start position)

* The athlete, using the arms, pulls the body up until the chin is above
the bar and then lowers the body to the start position

* The athlete continues with the pull ups until they are unable to
continue or let go of the bar

* The assistant counts and records the number of successfully
completed pull ups



http://www.brianmac.co.uk/warmup.htm

Assessment

Male -13
Female =6 C-6 3 -4 1-2 0
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Squats Test

* The objective of this test is to monitor the development of the
athlete's leg strength.

* Required Resources

* A chair or box that makes the athlete's knees bend at right angles
when they are sitting

e Assistant

72



How to conduct the test

* The athlete warms up for 10 minutes

* The athlete stands in front of a chair, facing away from it, with their
feet shoulder width apart

* The athlete squats down lightly touching the chair with their backside
before standing back up and repeats this sequence of movements
until they are unable to continue

* The assistant counts and records the number of successfully
completed squats



http://www.brianmac.co.uk/warmup.htm

Assessment

Male

Female

Age|[18-25||26-325||26-45||46-55||56-65(| 65+
Excellent =49 =45 =41 =35 =31 =28
Good 44-49|40-45(|235-41||29-25||25-21 (|22-28
Above average|[39-43|([35-39((30-34|[25-38||21-24||19-21
Average 325-28||121-34((|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 || F-10
Very Poor <25 <22 <17 <9 <9 <7

Age|[18-25||26-35||26-45||456-55||56-65(| 65+
Excellent =43 =39 =33 =27 =24 =23
Good 237-43|1233-39((27-33||22-27||18-24 |1 F7F-23
Above average|[33-36|((29-32||23-26]|18-21||13-17||14-16
Average 29-32|125-28((19-22|114-17||10-12|(11-12
Below Average||25-28(21-24||15-18|10-13| 7-9 5-10
Poor 18-24||113-20( 7-14 5-9 3-6 2-4
Very Poor <18 <20 =7 <5 =3 <2




push up
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Anaerobic Endurance

* RAST



RAST

* The Running-based Anaerobic Sprint Test (RAST) was developed at
the University of Wolverhampton (United Kingdom) to test an
athlete's anaerobic performance. RAST is similar to the Wingate
ANaerobic 30 cycle Test (WANT) in that it provides coaches with
measurements of power and fatigue index.

* Required Resources:
* 400 metre track

* Two Cones

* Two Stopwatches

* Two Assistants



http://www.brianmac.co.uk/want.htm

How to conduct the test

* This test requires the athlete to undertake six 35 metre sprints with 10 seconds recovery
between each sprint.

* The 1st assistant weighs and records the athlete’s weight

* The athlete warms up for 10 minutes

* The assistants mark out a 35 metre straight on the track with the cones
* The assistants each have a stopwatch

* The athlete completes six 35 metre runs at maximum pace with 10 seconds allowed
between each sprint for turnaround as follows:

* The athlete, using a standing start, gets ready to sprint

* The 2nd assistant gives the command GO for the athlete to start and the 1st assistant
starts his/her stopwatch

 When the athlete completes the 35 metres
* the 1st assistant stops his/her stopwatch, records the time and resets the stopwatch
* the 2nd assistant starts his/her stopwatch to time the 10 second turnaround

 When 10 seconds has elapsed the 2nd assistant gives the command GO for the athlete
to start, rests the stopwatch and the 1st assistant starts his/her stopwatch

3 and 4 are repeated six times



http://www.brianmac.co.uk/warmup.htm

Assessment

* Velocity = Distance + Time
* Acceleration = Velocity + Time
* Force = Weight x Acceleration
* Power = Force x Velocity
* OR
* Power = Weight x Distance 2 + Time 3
From the six times calculate the power for each run and then determine :
* Maximum power - the highest value
* Minimum power - the lowest value
* Average power - sum of all six values + 6
* Fatigue Index - (Maximum power - Minimum power) + Total time for the 6 sprints

e RAST Calculator



rast.xls

RAST modify for children
6*15m
Power output = (body mass x s2) / t3

‘Power output’ is expressed in Watts (W), ‘body mass’ is expressed in
kilograms, ‘s’ is the sprint distance in meters, and ‘t’ represents the
sprint time in seconds.

Reference: “Validity of the Pediatric Running-Based Anaerobic Sprint Test to Determine Anaerobic Performance in Healthy Children” by Bongers
BC et al. Pedliatric Exercise Science © 2014 Human Kinetics, Inc.






Power

e 400m Predictor Test
e Wingate ANaerobic cycle Test

83



400m Predictor Test

* Frank Horwill's 40 yard (36. 6 metres) test is used to predict an
athlete's potential 400 metre time.

* Required Resources
* Flat non-slip surface
* Measuring tape

e Stopwatch

* Cones

* Assistant



How to conduct the test

* The athlete warms up for 10 minutes
* The assistant marks a 40 yard straight section with cones
* The athlete takes up a sprint start position

* The assistant gives the commands “On Your Marks, Set, GO” and starts the
stopwatch

* The athlete sprints the 40 yards

* The assistance stops the stopwatch when the athlete’s torso crosses the
finishing line and records the time

* The athlete conducts 3 x 40 yard sprints with a 5 minute recovery between
each sprint

* The assistant uses the fastest time to assess the athlete’s performance.

{}

home 85
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Wingate ANaerobic cycle Test

* The Wingate Anaerobic 30 cycle Test (WANT) is used to determine an
athlete's peak anaerobic power and anaerobic capacity.

* Required Resources

* Bicycle ergometer which continuously records flywheel revolutlons in

5 second intervals
* Weighing Scales
* Stopwatch
* Assistant

86



How to conduct the test

* The assistant weighs the athlete (kg)
* The athlete warms up for 10 minutes

* The assistant calculates and records the flywheel resistance required as
follows:
* Athlete’s weight x 0.08

* The assistant gives the command “GO” and starts the stopwatch and the
athlete pedals as fast as possible with no flywheel resistance

» After 3 seconds the assistant applies the calculated flywheel resistance and
the athlete continues to pedal as fast as possible until 30 seconds has

elapsed

» After 30 seconds the athlete stops pedalling and the assistant records the
flywheel revolutions for each 5 second interval of the test

87
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Assessment

Peak Power Output (PP)

Male [|[Female
%eRank||Watts|| Watts
90 822 560
80 F77 527
70 /57 505
60 F21 480
50 689 440
40 671 432
30 ©656 399
20 618 376
10 S 70 353

Relative Peak Power Output (RPP)

Male Female
YRank|Watts.Kg||Watts.Kg
S0 10.89 9.02
80 10.39 8.83
70 10.20 8.53
&0 9.80 8.14
50 0.22 7.65
40 8.02 6.96
30 8.53 6.86
20 8.24 6.57
10 7.06 5.8
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Flexibility

 Modified Sit & Reach Test
e Static Flexibility Test — Ankle
e Static Flexibility Test - Shoulder

90



Modified Sit & Reach Test

* The objective of this test is to monitor the development of the
athlete's hip and trunk flexibility.

* Required Resources
* Box

* Metre Ruler

* Tape

* Assistant

91



How to conduct the test

* The athlete warms up for 10 minutes and then removes their shoes

* The athlete sits on the floor with their back and head against a wall,
legs fully extended with the bottom of their bare feet against the box

* The athlete places one hand on top of the other, reaches forward to
the ruler whilst keeping their back and head against the wall

* The assistant adjusts the ruler so that the tip of the athlete’s fingers
just touch the edge of the ruler and secures the ruler with tape



http://www.brianmac.co.uk/warmup.htm

How to conduct the test

* The athlete slowly bends forward and reaches along the top of the
ruler as far as possible

e The assistant records the distance reached

The following are national norms for 16 to 19 year olds.

Male >37 3337
Female >38 3338 30 -394 27 - 30 <27

The following table is for adults:

Male >40 28 - 40 15:=722 <15
Female >43 33,43 2233 ET:=22 <17




Static Flexibility Test - Ankle

* The objective of this test is to monitor the development of the
athlete's Ankle flexibility.

* Required Resources
* Flat non-slip surface
e Wall

* Ruler

* Assistant

94



How to conduct the test

* The athlete warms up for 10 minutes

* The athlete removes their shoes

* The athlete stands facing the wall, feet together close to the base of
the wall, arms outstretched above the head on the wall and chest

against the wall

* The athlete slowly moves both feet away from the wall as far as
possible



http://www.brianmac.co.uk/warmup.htm

How to conduct the test

* The assistant checks to ensure that the athlete’s feet are together,
heels on the ground, chest against the wall and arms outstretched
above the head on the wall — the athlete is to adjust their position so

these conditions are met

* The assistant measures and records the distance along the ground
from the wall to the big toes

* The test is repeated three times and the longest distance used to
assess the athlete’s performance



How to conduct the test

Excellent || >34.90 || >88.89 || >31 99 ||_ >81.27

||34 90 - 32. 50“88 89 - 82. 55"31 99 - 30. 50“81 27 - 77. 47
Average I 2 49 - 29.50(82. 54 74.93|[30.49 - 26. 50|77 46 - 67.31

Fair [29.49 - 26.50]74.92 - 67.31]26.49 - 24.25]67.30 - 61.60
Poor | <26.50 | <67.31 | <2425 | <61.60
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Static Flexibility Test - Shoulder

* The objective of this test is to monitor the development of the
athlete's shoulder flexibility.

* Required Resources
* Piece of rope approx. 1 metre in length
* Tape measure
* Assistant

98



How to conduct the test

 The athlete warms up for 10 minutes

* The athlete holds the rope in front of them with both hands shoulder width apart

* The athlete extends the arms over their head and down behind them (allowing the
hands to slide along the rope as they do so) until the rope touches their lower back

* The athlete holds this final position whist measurements are recorded

* The assistant measures and records the distance between the tips of the athlete's
thumbs

 The assistant measures and records the shoulder width

 The assistant subtracts the shoulder measurement from thumb measurement and
records the result

* The test is repeated three times and the longest distance, following subtraction, is
used to assess the athlete’s performance


http://www.brianmac.co.uk/warmup.htm

Assessment

Excellent <7.00 <5.00
Good 7.00 - 11.50 || 5.00 - 9.75
Average (|11.51 - 14.50(| 9.76 - 13.00
Fair 14.51 - 19.75(|13.10 - 17.75

Poor >19.75 >17.75
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Balance

e Standing Stork Test

103



Standing Stork Test

* To monitor the development of the athlete's ability to maintain a
state of equilibrium (balance) in a static position.

* Required Resources

* Warm dry location - gym
e Stopwatch

* Assistant

104



How to conduct the test

e The athlete warms up for 10 minutes

* The athlete stands comfortably on both feet with their hands on their hips

* The athlete lifts the right leg and places the sole of the right foot against
the side of the left kneecap

* The assistant gives the command “GQO”, starts the stopwatch and the
athlete raises the heel of the left foot to stand on their toes

* The athlete is to hold this position for as long as possible

* The assistant stops the stopwatch when the athlete’s left heel touches the
ground or the right foot moves away from the left knee

 The assistance records the time


http://www.brianmac.co.uk/warmup.htm

How to conduct the test

* The athlete rests for 3 minutes
* The athlete stands comfortably on both feet with their hands on their hips

* The athlete lifts the left leg and places the sole of the left foot against the
side of the right kneecap

* The assistant gives the command “GQO”, starts the stopwatch and the
athlete raises the heel of the right foot to stand on their toes

* The athlete is to hold this position for as long as possible

* The assistant stops the stopwatch when the athlete’s right heel touches the
ground or the left foot moves away from the right kneecap

 The assistance records the time



Assessment

Male

=50 secs

50 - 41 secs

40 - 31 secs

30 - 20 secs

<20 secs

Female

>30 secs

30 - 23 secs

22 - 16 secs

15 - 10 secs

<10 secs
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Media-Lateral (ML)

Anterior-Posterior (AP)

Center of Pressure (COP) signal
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lllinois Agility Run Test

* The objective of the lllinois Agility Run Test is to monitor the

development of the athlete's agility.
* Required Resources
* Flat non-slip surface
* 8 cones
* Stopwatch
* Assistant

3.3m

3.3m

33m

Start

|
10 metres

5 metres

Finish



How to conduct the test

* The athlete warms up for 10 minutes

* The assistance sets up the course as detailed in the diagram
* The athlete lies face down on the floor at the “Start” cone
* The assistant gives the command “GO” and starts the stopwatch.

* The athlete jumps to his/her feet and negotiates the course around
the cones following the red line route shown in the diagram to the
finish

* The assistant stops the stopwatch and records the time when the
athlete passes the “Finish” cone


http://www.brianmac.co.uk/warmup.htm

Assessment

Male

<15.2 secs

15.2 - 16.1 secs

16.2 - 18.1 secs

18.2 - 19.3 secs

»19.3 secs

Female

<17.0 secs

17.0 - 17.9 secs

18.0 - 21.7 secs

21.8 - 23.0 secs

>23.0 secs

117



ol 0 F s pgcd, s90 ygesl

118



Edgern (51 okt Sk 0goT

b G 255 (0 318 S5 3 b ) ol b il 550 ol 4 Golaly aSls )3 05 )5 Sl day 2gejl @
525393 o) Conly s o Dl B 03,8 08 o el oty Ll e Lol 3,55 1 (5 slag @0 by Sl 28
9151345&1?13.\;5w¢;§)>%w=\gq;>9p51ulal)”.\ﬂwwbdlﬁl{l)wl)wb_&
Ol o 3l oyl 9 39 (0 Ll 4l Yo p3 alj8 ol IS0 el o b L) G Caon b3 590
AJ]L;OUL»}QL;:.DQA)T 3)95) ‘)%]‘I)D

119




<y P93 990 )]




505 Agility Test

* The objective of this test is to monitor the development of the
athlete's speed and agility.

* Required Resources:
* 6 cones

* Flat non-slip surface
* Tape measure

* Stopwatch

* Assistant


http://www.brianmac.co.uk/speed.htm
http://www.brianmac.co.uk/agility.htm

How to conduct the test

* This test requires the athlete to " .
run from the “Start” line to the 10 metres 5 metres

“Turn” line and return to the
“Start” line as fast as possible
(see the diagram below). The
athlete must step past the
"Turn" line with both feet
before returning.

01w

e AN s




How to conduct the test

* The athlete warms up for 10 minutes
* The assistant sets up the course as detailed in the diagram
* The assistant gives the command "GO"

* The athlete commences the test running from Line A to Line C and
back as fast as possible

* The assistant starts the stopwatch as the athlete passes line B on their
way to the "Turn" line (the athlete must step past the "Turn" line with
both feet before returning)

* The assistant stops the stopwatch when the athlete passes line B on
their return to the "Start" line and records the time {}

home
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Coordination

e Hand Eye Coordination Test

125



Hand Eye Coordination Test

* The objective of the test is to monitor the athlete's Hand Eye
coordination skill.

* Required Resources:
* Tennis Ball

e Stopwatch

* Smooth Wall

* Assistant



How to conduct the test

* The athlete warms up for 10 minutes

* The athlete stands two metres away from a smooth wall

* The assistant gives the command "GO" and starts the stopwatch

* The athlete throws a tennis ball with their right hand against the wall and

catches it with the left hand, throws the ball with the left hand and
catches it with the right hand. This cycle of throwing and catching is

repeated for 30 seconds

* The assistant counts the number of catches and stops the test after 30

seconds

 The assistant records the number of catches

Age

High Score

Above Average

Average

Below Average

Low score

15-16 years

>35

=3t

25 - 29

20 - 24

<20
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Speed

30 metre Acceleration Test
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30 metre Acceleration Test

* The objective of this test is to monitor the development of the
athlete's ability to effectively and efficiently build up acceleration,
from a standing start or from starting blocks, to maximum speed.

* Required Resources
* Flat non-slip surface
* Stopwatch

* An assistant

130


http://www.brianmac.co.uk/biomechanics.htm
http://www.brianmac.co.uk/sprints/starts.htm
http://www.brianmac.co.uk/speed.htm

How to conduct the test

* The athlete warms up for 10 minutes
* The assistant marks out a 30 metre straight section with cones

* The athlete starts in their own time and sprints as fast as possible
over the 30 metres

* The assistant starts the stopwatch on the athlete's 1st foot strike after
starting and stopping the stopwatch as the athlete’s torso crosses the

finishing line
* The test is conducted 3 times

e The assistant uses the fastest recorded time to assess the athlete’s
performance



http://www.brianmac.co.uk/warmup.htm

Assessment

Gender||Excellent||Above Average| Average ||Below Average||Poor
Male <4.0 4.2 - 4.0 4.4 - 4.3 4.6 - 4.5 =4.6
Female|| <4.5 4.6 - 4.5 4.8 - 4.7 5.0 - 4.9 =5.0

132



Batteries
(country);
author (year)

ASHPER
UsAY (20)

B LUSse);
=1y

(Spain): (15)

ASSO-FTES
(rany): (23
Bouge
(France): (24)

CAHPER-FPT
(Canada); (2S5)

CPAFLA
(Canada); (26)

EUROFIT
(Europel): (27)
FlTescola
(Portugan;
=23)
FitnessGram
OISAY; (25)

Physical
Fitrness Test
Eattery
(Morwayd (S0}
IPET
(Bahrain; (1)

Republic): (32)
PLAPFEA
(Singapore);

MNETP-PRC
(China): (34)

MY PP (USA);
=5y

MNZFET (MNewnr
Zealand): (3S)

POCPFE (USA):
=37y

PREAAT
apan); (S8)

PROESP
(Brazil); (39)

Defense -
GTO (Russia):
(i) ]

sSLOfit
(Sovenia):
1y
UNIFITTEST
(Czech
Republic): (42)
VRACA-WET
(IS (43)

Setting; age
range

School and health;
5 to 18 years
School and
sports; 8 to 17
years

School and healtih:
S to 18 years

School. sports,
and health; 6 to
18 years

School and health:
13 to 17 years
School and health:
S to 18 years

School; 7 to 17
wears

School and healtih;
15 to 69 years

School and health;
S to 18 years
School, sports,
and health; 10 to
18 years

School. sports,
and health; 5 to
17 years

School and health:
S to 12 years

School and healtih:
2 to 19 years
School and healtih:
7 1o 18 years

School and
military: 12 to 24
vears

School and health;
O to 19 years

‘School. health.
and militan: S to
17 years

School and health;
S to 12 years

School and health;
5 to 17 years

School, sports,
and health; 6 to
17 years
School. sports,
and health: & to
17 years

School and
military: 10 to S0
wears

Scihool and health:
5 o 19 years

School, sports.
and health; 6 to
60 years

School and health:
6 to 17 years

Body
composition

NMone

~MNone

Height: weight:
BihAl

Height: weight:
B WS 2B
(skinfolds)
Height: weight:
Bl WS
Height: weight:
=111

MNone

Height: wweight;
Bl WS HC:
wraist to hip ratio;
2LBF (skinfolcis)

Height; weight and

LLBF (skinfolcs)

(skinfolds); BLA
Height: weight:
Bl 26EBF

(skinfolds); BLA

Height; »weight:

2eBF (skinfolds)
Height: weight:

SGBF (skinfolds):
Bl

rNone

MNorne

None

Height: wweight:
2eBF (skinfolds)

Height: weight:
2ral; 90 BF
(skinfolcis)

Height: weight:
(=1

Height: weight:
Brl W height
o waist ratio:
winaspan

None

Height: weight:
26BF (skinfolds).

None

Height: weight:
2LBF (skinfolds)

Cardiorespiratory

fitness

Half-rmile
runeealic

Shutthe run test
(Hoosier-Soft)

PACIER

PACER

PACER; &
irute rur test.
PACER; 1-mile
run S owealis

PACER: 1-mile
an

Reduced
Cooper test

1 -miile runwalic
test

PACER: 1500m
run S oweall

1 .S-mile run £
wwalic

Shuttle run
(SOSm): -, 3
and Z-minutes
shuttle mun
(25m): Quarter-,
half- and 1 -mile
L S sk

A —minute jump
rope

A -mmile run £ wealks

S-minutes run S
el

Running test (1
or 2 km): cycling
(Skarm:
Cross-countn:
ruNning (0.5 to

1 Z-min rurveralkc

Strength
NMone

None

None

Handgrip

Hancgrip

MNMone

MNMone

MNMone

Mone

None

NMone

None

Hancgrip

Mone

rMone

MNone

None

MNone

MNone

Handgris

NMNone

MNone

None

MNone

1 -miile run S wwalk None

Upper body

Endurance

Bent arm hang:
pull-ups
rodified
Push-ups;
isometrnic
push-ups: bent

MNone

Mone

MNome

Bent hann hang

Handgrip:
push-ups

Handgrip: bent
armn hang
Push-ups

bent

MNone

Push-ups

Pull-ups:
flexed-arnm hang
(30 seconds)
Bent armm hana:
Pull-ups:
modified
PUl-UPS:
Pparallel -bars
s

Push-wups:
moclified
Push-ups;: bent

parallel-bars
dipps

Pull-ups

MNome

climibing with
leas

Bent arm hang

None

Modified
pull-ups

Physical fitness measurements/tests

Power

Softball throwe

None

Basketall
throw

MNone

MNone

Basketball
throw

MNome

MNome

MNone

MNone

None

Tennis ball
throwe: medicine
Ball {(1kg) thron

Back throw

Cricket ball
thronw

rNone

rone

MNone

Pedicine ball
throw: shot put
1 to Skal: sand
Ball throws
MNorne

Softball .~
handball throw

raedicine ball
(2kg) throws

Tennis ball throw:

None

Medicine ball
Throww

MNone

Middle -bochy

Strength
None

None

MNone

None

MNone

MNone

MNome

MNome

MNone

None

None

MNone

MNone

rMNone

MNone

MNone

Back strength

MNone

MNone

None

Endurance

Sit-ups

Sit-ups

Sit-ups

MNone

Sit-ups

Curls-ups.

Sit-ups

rodified
curl-ups;
trusnlo-lift
Sit-ups: trunikc-lift

Sit-ups

Surl-ups

None

None

raodifiec
curl-ups

Sit-ups with
tuist (1 minute)

sSit-ups

Sit-ups

Curl-ups.

Curl-ups: trunk
TiFt

Mone

Sit-ups (1
minute)

MNone

Sit-ups (1
N ute)

Sit-ups (1
minute)

Curis-ups

Lower body

Endurance

MNone

Phantom chair

Nore

Norne

rNome

rNome

MNome

Jurmgsing a

distance of 7
on two feet and

on one foot
~Nomne

Chair sguats

rMone

Mome

MNone

More

MNore

MNone

MNone

More

MNone

Powwer

Standing broad
e
Standing broad
e

None

Standing broad
e

Standing broad
Jurme
Standing broad
L

Standing broad
jump

Standing broad
jLerrs

Standing broad
jure

Standing road
mp; wertical
e

None

Standing broad
jurme

~None

MNone

Standing broad
June

Standing broad
Jumne

Standing broad
jump

Standing broad
jurne

ertical jurmp:
standing broad
ump
Standing broad
jurne

ertical jurmg:
standing broad
jumne

Standing broad
jurme

Standing broad
ump

rMNone

Speed

SO -yard dash

S0 m dash:
100 clash

Nore

None

~Nore

S0m dash

S0m dash;
100m clash

MNore

Plate tapping

20m and 40
clash

None

20m dash

Norne

S0m dash

Mone

S0Om cash;
100m dashy

MNone

Mone

MNMone

S0OMm dash

Z2OoMm dash

B0, S0m.
S0Orm, S0m or
100m dash

S0m dash;
20-seconds
Plate tapping
MNone

MNone

“4 > 3O shuttle

< > 1O m shuttle

None
<1 O shuttle

<1 O shuttle

1O=Srn shuttle

A1 O shuttle
Mome

1O0=Srn shuttle

<1 O shuttle
rur

TOxSmM shuttle
run; Climbing e
vall bars

<1 O shuttle

<1 O shuttle

<31 O shiuttle

<131 O shiuttle
un

MNone

More

Side-to-side
steps

re test
A

Polygon
backwwarc

A= 10m shuttle
rur

rMone

MNone

Sit and reach

Sit and reach

~Norne

~Norne

Sit and reach:
shoulder stretch

MNore

Sit and reach

Sit and reach

Sit and reach
test; shoulder
stretch

Sit and reach:
shoulder stretch

Nore

~Norne

Wosit and reach:
shoulder stretch
Sit and reach

Mome

MNone

Sit and reach

Bt and reackh;
shoulder stretch

Sit and reach:
stand and reach

Sit and reach

Mone

Stand and reach

MNorne

MNone

Marques A, Henriques-Neto D, Peralta M, Martins J, Gomes F, Popovic S,Masanovic
B, Demetriou Y, Schlund A and Ihle A (2021) Field-Based Health-Related Physical

Fitness Tests in Children and Adolescents

ic Review

A Systemat
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