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Unit 1. Progressive Aerobic Cardiovascular Endurance Run 

(PACER) 

 

1.1. PACER test 

The Progressive Aerobic Cardiovascular Endurance Run (PACER) is a multistage shuttle run test. 

The PACER is designed to measure cardiorespiratory fitness. The objective of the PACER aimed 

to run as long as possible while keeping a specified pace. Adolescents run back and forth across 

a 20-meter space. The test progressively gets more difficult as it continues. A point is scored for 

each 20-meter distance covered. The test is easier in the beginning but progressively gets more 

difficult. 

The test is suitable for sports teams and school groups of all ages, but not for people in which a 

maximal exercise test could be dangerous. 

1.2. Preparation (what do we need?) 

1. Space 

• 20 meters of open space 

• Flat non-slip surface 

2. Material 

• Marking cones 

• Measuring tape 

• PACER test music 

• CD player 

• Recording sheets 
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3. Organization 

Use cones or tape to mark two parallel lines, 20 meters apart. 

 

Divide students into small groups or pairs. One will perform the test and the other one will count 

the number of laps his/her colleague. 

1.3. Application 

1. Make sure that the 20-meter course is marked with and each of the lanes is divided. 

2. Divide students into 2 groups. Students in each group must have a partner in the other 

group. Thus, while one student is doing the other student is counting the number of laps. 

3. Ensure that there are enough pencils or pens and copies of either the group administration 

score sheets.  

4. Ensure that the audio system is working properly. 

5. Before the test starts, review the PACER instructions with the students. 

6. Instruct the first group of students to stand at the start line and alert the other group to 

count the laps accurately. 

7. Begin the audio. This signifies that the test has begun, and the students should be running. 

Walking is permitted as long as the student maintains the pace. 

8. Students will run from the start line to the end line and touch the end line with their foot 

before the beep sounds. 

9. At the sound of the beep, the students must turn around and run back to the other end. 

If students reach the line before the beep sounds, they must wait at the line until they 

hear the beep and then run back to the other end. 

10. Students continue running back and forth from the start line to the end line. If the students 

fail to reach the line by the time the beep sounds, then that is counted as a miss. If a 

student has achieved two misses, then they have completed the PACER. 

1.4. Results 

Scoring 

Usually, this test is performed in groups, enabling several participants to be tested at once. If the 

participants are capable of scoring, they score each other in pairs. 

The scorer stands where the runner’s touching of the lines is visible and crosses a number on the 

PACER sheet every time the runner completes a lap. If the runner fails to reach the line before 

the sound signal, a circle is placed around the lap number, marking it as a foul. If two fouls are 

marked, the test ends. 
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The last crossed lap is considered the final score.  

The recorded number of laps should be converted to VO2max (Saint-Maurice et al., 2015) and 

compared to the sex and age-specific health-related reference values. 

 

1.5. Quiz 

1. When should a student stop doing the PACER test? 

2. When should someone start running in the opposite direction? 
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Unit 2. Cardiorespiratory assessment 

 

2.1. 1-mile run 

The 1-mile run aims to assess aerobic capacity. The goal is to complete a 1-mile course as fast 

as possible at a steady running pace. Walking at a fast pace is allowed. Participants run the length 

of the course and their finishing time is recorded. 

The test is suitable for sports teams and school groups of all ages, but not for people in which a 

sub-maximal or maximal exercise test could be dangerous. 

2.2. Preparation (what do we need?) 

1. Space 

• 1-mile (~1609m) flat running course/area 

2. Material 

• Marker cones 

• Scoring sheet 

• Stopwatch 

• Measuring tape or cross-country wheel (in case the running course area needs to be 

measured) 

3. Organization 

Use cones to draw the course students most run. It can be organized in circles and students most 

do a predetermined number of laps to reach the 1-mile. 

Divide students into small groups or pairs. One will perform the test and the other one will count 

the number of laps his/her colleague. Usually, this test is performed in groups, enabling several 

participants to be tested at once. 
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2.3. Application 

1. The starting and finish line should be marked with visible objects. 

2. Before beginning the test, the participant stands behind the starting line. 

3. At the “go” signal the participant starts running and the stopwatch begins timing. 

4. Participants should keep a steady cadence throughout the course. 

5. The test ends when the participant crosses the finish line, covering the 1-mile distance. 

6. After that, the participant should go for a “return-to-calm” walk. 

2.4. Results 

Scoring 

Scoring includes tracking distance or number of laps (if a pre-determined number of laps is 

established) and counting time using a stopwatch. At the moment the participant crosses the 

finish line, the scorer stops the stopwatch, registering the minutes and seconds taken to perform 

the test. Scorers should stand in a place where the runner is always visible to them. 

The recorded number of laps should be converted to VO2max and compared to the sex and age-

specific health-related reference values. 

VO2peak (ml/kg/min) 

Age 
Healthy fitness zone (≥) 

Girls Boys 

9 40.2 40.2 

10 40.2 40.2 

11 40.2 40.2 

12 40.1 40.3 

13 39.7 41.1 

14 39.4 42.5 

15 39.1 43.6 

16 38.9 44.1 

17 38.8 44.2 

18+ 38.6 44.3 

2.5. Quiz 

1. When does a student finish this test? 

2. How can you organize the students? 
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Unit 3. Push-up test 

The push-up test aims to measure a person’s upper body strength. It has sufficient evidence to 

relate its score with the strength and endurance of the upper arm and shoulder girdle 

(Baumgartner et al., 2002). It should be noted that the performance of overweight children and 

adolescents might be weaker (Castro-Piñero et al., 2010). 

 

3.1. Preparation (what do we need?) 

1. Space 

• Flat and even surface 

2. Material 

• Floor mat 

• Audio with test cadence or metronome (or similar) pacing 20 push-ups per minute 

• Recording sheets 

3. Organization 

Divide students in pairs. One will perform the test and the other one will count the number of 

push-ups performed by their partner. Change roles afterwards. 

3.2. Application 

1. Prepare the exercise area. 

2. Ensure that there are enough pencils and copies of the score sheets. 

3. Ensure that the audio system is working properly. 

4. Explain the test and scoring procedure. 

5. The participant starts in the plank position, hands and toes touching the floor, elbows in 

extension, feet slightly apart, hands facing forward in line with the shoulders. 

6. At the “down” sound signal, keeping torso and legs in a straight line, the participant bends 

the elbows until arm and forearm form a 90º angle.  
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7. At the “up” sound signal the participant returns to the plank position until the elbow is 

fully extended. 

8. This is repeated until the participant commits two fouls, is unable to continue or the test 

ends. 

9. The cadence marks 20 complete push-ups each minute; it takes 3 seconds to perform a 

complete pushup. 

10. It is a foul when the participant does not respect the sound signal instructions, does not 

reach the 90º angle between arm and forearm, does not fully extend the elbows when 

returning to the plank position, or is not able to keep the body in a straight line.  

11. After the participant commits two fouls, the test ends.  

3.3. Results 

Scoring 

The score is the number of completed push-ups, which should be noted by the scorer in the score 

sheet. 

The number of completed push-ups is compared to the sex and age-specific health-related 

reference values (Plowman et al., 2014). 

 

3.4. Quiz 

Guess the world-record number of most push-ups in one hour! 
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Unit 4. Handgrip test 

 

Remember 

The procedure protocol for the handgrip test varies according to the dynamometer brand 

used. Therefore, the procedures presented in this protocol are as generic as possible.  

The aim of this test id to measure maximum isometric strength. 

 

4.1. Preparation (what do we need?) 

1. Material 

• Hand dynamometer 

2. Organization 

The participant is positioned as such: standing position, feet shoulder-width apart, holding the 

dynamometer with the elbow in full extension, with the arm still and at the side of, and slightly 

away from the body. 

4.2. Application 

1. The dynamometer should first be checked in order to assess that it is functioning properly. 

2. The needle is to be set at the 0kg mark, and adjusted to the participant’s hand size, so 

that the participant feels comfortable (the squeezing handle is placed between the middle 

and the proximal phalanges). 

3. The participant squeezes as tightly as possible for at least two seconds. This procedure is 

performed two times in each hand with a 1-minute rest between trials. Verbal 

encouragement is recommended to obtain the best result. Beforehand, the test itself (and 

scoring procedures) should be explained. 
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Several studies have shown that there are natural sex differences with boys, on average, being 

stronger in all age-groups. 

4.3. Results 

Scoring 

The best score obtained for each hand is rounded to the nearest 0.1kg and compared to the sex 

and age-specific health-related reference values. 

 

 

Table. Muscle strength in right and left arm for 6- to 12-year-old boys and girls (Fredriksen et al. 2018). 

 

Validity and reliability 

Grip strength is a valid measure of total muscle strength among children and adolescents (Wind 

et al., 2010). Even though differences between dynamometer brands exist, the handgrip test 

offers good reliability (España-Romero et al., 2010). 
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Unit 5. Standing Broad Jump 

The standing broad jump, or standing long jump, is a physical fitness test to assess the lower-

body muscular fitness. More concretely, it aims to assess lower-body muscular power and 

explosive strength. 

 

5.1. Preparation (what do we need?) 

1. Space 

• Flat non-slippery surface 

2. Material 

• Tape 

• Measuring tape 

3. Organization 

Use the tape and measuring tape to prepare a horizontal scale, marking the beginning (0 cm) 

with the tape and with the measuring tape on the side. 

 

Assess the students one by one. 

5.2. Application 

1. Ensure the measuring tape is placed properly. 

2. The participant stands with both feet immediately behind the starting line, with their feet 

as far apart as their shoulders. 

3. The participant slightly bends the knees, swings the arms, and jumps forward, with both 

feet simultaneously, as far as possible. 
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4. The participant must land on both feet and in an upright position. 

5. If the participant touches the floor with body parts other than the feet, then the attempt 

is not valid. 

6. The participant can perform two valid attempts and must be wearing shoes throughout 

the test. 

5.3. Results 

Scoring 

Using the measuring tape, the jumping distance is assessed in centimeters, perpendicularly to 

the starting line, from the starting line to the heel of the participant that is closest to the start 

line. The best result of the two attempts is the final score. 

The jumping distance, to the nearest 0.1 cm, is compared to the sex and age-specific health-

related reference values. 

 

5.4. Quiz 

1. How many students should perform the test at the same time? 

2. What materials do you need to perform this test? 
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Unit 6. 20m run test 

 

Remember 

The warm-up is mandatory before doing exercise, moreover while doing a physical activity 

test.  

Sprint or speed tests can be performed over varying distances, depending on the factors being 

tested and the relevance to the sport. The 20m Sprint Test is an important test for performance 

evaluation. The purpose is the evaluation of the speed and acceleration of the participant. 

 

6.1. Preparation (what do we need?)  

1. Materials 

Measuring marks (tape, cones, others) or marked track, timing gates or stopwatch.  

The test must be developed in a flat and clear surface of 30m or more, and the runner must wear 

adequate shoes for the test. 
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6.2. Application 

1. The participant stands still behind the starting line, in a split-stance start position, with 

one foot in front of the other.  

2. On the “go!” sound sign, the participant must run as fast as possible to the finish line. If 

the facilitator is using a stopwatch, it should be activated at the same time he/she shout 

the “Go!” signal and stopped when the performed has crossed the 20m mark. On the other 

hand, if we are using timing gates, this step will not be needed. 

3. The participant should be encouraged to continue running past the finish line to prevent 

deceleration before finishing the test.  

4. The participant can perform two attempts with a minimum rest time of 3 minutes between 

attempts. 

5. Beforehand, the test itself (and scoring procedures) should be explained. It is 

recommended that participants receive running instructions. A trial run is allowed. 

Additionally, an appropriate warm-up should be provided to the participant. 

Take a look on how the timing gates works for speed and acceleration tests like this one: 

 

Video. 20 Meter Sprint Test. 

6.3. Results 

Scoring 

The time in seconds (to the nearest 2 decimal places) is recorded. The best result of the two 

attempts is the final score. The recorded time is compared to the sex and age-specific health-

related reference values (see Apendix 5). 

 

Table. Castro-Pinero, J., Gonzalez-Montesinos, J. L., Keating, X. D., Mora, J., Sjostrom, M., & Ruiz, J. R. (2010). 

Percentile values for running sprint field tests in children ages 6-17 years: influence of weight status. Research 

Quarterly for Exercise and Sport, 81(2), 143-151. https://doi.org/10.1080/02701367.2010.10599661. 

  

https://youtu.be/mCvGvsOW_ew
https://doi.org/10.1080/02701367.2010.10599661
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Validity and reliability 

The 20m run is a reliable test predictor of linear speed (Henriques-Neto et al., 2020; Latorre-

Román et al., 2017; Molnar et al., 2009) and both handheld stopwatch and electronic timing gates 

are reliable assessment devices for the 20m run (Yanci et al., 2017). 
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Unit 7. Back-saver sit and reach 

 

Remember 

Perform appropriate warm-up before the test. 

Back-saver sit and reach test is a variation of the traditional sit and reach test, designed to 

measure the flexibility of the left and right legs separately.  

The back-saver sit and reach test aims to evaluate the flexibility of the lower back and the 

hamstrings. 

7.1. Preparation (what do we need?) 

1. Material 

A box with 30 cm height and a ruler (it can be incorporated in the box or attached to it) with the 

22.5 cm mark on the edge of the box (where participants reach their toes) with the 0 cm mark 

facing the participant. 

7.2. Application 

1. Without shoes, the participant sits on the floor with one leg straight and the other one 

bent with the foot on the floor.  

2. The foot of the straight leg is placed against the measurement box. Then, the participant 

extends the arms and places one hand on top of the other with the palms facing down and 

slowly reaches forward as far as possible along the measuring line.  

 

3. Hands must remain on top of each other. The participant reaches forward and comes back 

three times and at the fourth reach holds the position, hands on top of each other on the 

ruler for at least one second.  

4. After performing the test with one leg, the participant performs the test with the other leg. 

5. Beforehand, the test itself (and scoring procedures) should be explained. It is 

recommended that participants have a trial session. 



 

4 

 

 

Video. Fitnessgram Back Saver Sit & Reach Test. 

7.3. Results 

Scoring 

The score is recorded to the nearest 0.1cm as the distance reached by the tip of the fingers. The 

best result of the two attempts is the final score. The recorded distance is compared to the sex 

and age-specific health-related reference values (see Apendix - should be converted inches to 

centimeters). 

 

Validity and reliability  

The back-saver sit and reach presents a moderate validity for hamstring flexibility, however, it 

has low validity for lumbar flexibility (Mayorga-Vega et al., 2014). It is a highly reliable test 

(Patterson et al., 1996). 

  

https://youtu.be/sFi_RgN1kGs
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Unit 8. Body Mass Index test 

 

Remember 

The examiner must be trained for this test, and differences between different examiners can 

be found.  

The body mass index (BMI) is an established assessment of body composition. 

 

8.1. Preparation (what do we need?) 

1. Material 

Scale and height measurement instrument, such as stadiometer or measuring tape are required. 

8.2. Application 

1. To assess weight, the participant should wear minimal light clothing and take their shoes 

off. The participant steps on the scale and stands straight, without touching surfaces other 

than the scale, looking forward with the arms relaxed along the body. 

2. To assess height, the participant must take the shoes off and stand straight, facing away 

from the stadiometer/measuring tape, looking forward with the arms relaxed along the 

body and both feet together (completely touching the floor/surface) while touching the 

stadiometer/measuring tape with the shoulder blades and buttocks.  

3. The examiner confirms if the participant is in the correct stance and positions the 

individual’s head according to an imaginary line between the center of the ear hole and 

the lower part of the eye socket ("Frankfort plane").  

4. The participant’s height is assessed two times. The participant should step out of the 

stadiometer/position between each measurement. 
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Do you know what a Tanita scale is? Maybe you are interested in this accurate option for mass 

evaluation. 

 

Video. How to accurately measure a child’s height and weight.  

8.3. Results 

Scoring 

The time in seconds (to the nearest 2 decimal places) is recorded. The best result of the two 

attempts is the final score. The recorded time is compared to the sex and age-specific health-

related reference values. 

 

Table. de Onis, M., Onyango, A. W., Borghi, E., Siyam, A., Nishida, C., & Siekmann, J. (2007). Development of a WHO 

growth reference for school-aged children and adolescents. Bulletin of the World Health Organization, 85(9), 660-667. 

http://www.ncbi.nlm.nih.gov/pubmed/18026621. 

Validity and reliability 

The BMI is moderately sensitive and a specific indicator of excess adiposity among children, 

although its accuracy varies according to the degree of body fatness (Freedman & Sherry, 2009). 

It also presents great reliability when measured by professionals, such as physical education 

teachers (Berkson et al., 2013). 

  

https://youtu.be/YWKOMIz_RCE
http://www.ncbi.nlm.nih.gov/pubmed/18026621
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Unit 9. Waist Circumference 

 

Remember 

The subject tested must as relaxed as possible. 

The examiner must be trained for this test in order to avoid bias and because differences 

between different examiners can be found.  

Waist circumference (WC) is an anthropometric test used to measure abdominal obesity. 

 

9.1. Preparation (what do we need?) 

1. Material 

• A flexible, inelastic measuring tape 

9.2. Application 

1. The WC should be measured in a horizontal plane around the abdomen, at the level of the 

iliac crest, with the participant standing straight, feet together, and without shoes.  

2. The WC is measured directly on the skin. Therefore, the participant should be without a 

shirt, or may lift the shirt for the assessment. 
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3. The examiner should verify if the measuring tape is tight without compressing the skin 

and is parallel to the floor.  

4. The WC is assessed at the end of a normal expiration.  

5. The participant’s WC is assessed two times. The examiner should remove the measuring 

tape from the measurement site between each assessment. 

 

9.3. Results 

Scoring 

The WC is recorded in centimetres to the nearest 0.1cm. The mean value of the two measures is 

the final score. The WC is compared to the sex and age-specific health- related reference values 

for the examined population. 

 

Table. Jolliffe, C. J., & Janssen, I. (2007). Development of age-specific adolescent metabolic syndrome criteria that are 

linked to the Adult Treatment Panel III and International Diabetes Federation criteria. Journal of the American College of 

Cardiology, 49(8), 891-898. https://doi.org/10.1016/j.jacc.2006.08.065. 

  

https://doi.org/10.1016/j.jacc.2006.08.065
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Video. Waist Circumference Measurements. 

Validity and reliability 

The WC is a valid measure of truncal adiposity in children and adolescents (Taylor et al., 2000). 

Additionally, it is considered a reliable and feasible measure for the general public (Ross et al., 

2020). 

  

https://youtu.be/EPtBAlbUMvo
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