D.

PHYSICAL ABILITY 

TESTS

(xxvii) ENTRY LEVEL FIREFIGHTER PHYSICAL ABILITY TEST

Author:
Biddle & Associates

Publisher:
Firefighter Selection, Inc.

1333 Howe Avenue, Suite 212

Sacramento, CA 95825

Publication 

Date:

1997

Purpose:
Applicants for jobs as firefighters

Population:
Content validity study was carried out on 41 fire departments in Orange and Los Angeles Counties in California (n > 300)

Cost:
$7-$9.50 per test, $10-$17 per study guide, $50 flat fee plus $0.50 per scantron sheet for Firefighter Selection, Inc. to administer
Time:

Approximately 10 minutes per applicant for the entire battery

Norms:
Content validity study was carried out on 41 fire departments in Orange and Los Angeles Counties in California (n > 300)

Reliability:
Established for each individual location 

Validity:
Established for each individual location

Test User:
Level “A” Personnel

Summary:
This battery has 11 separate tests of physical ability.  They are intended to provide a work sample test of skills needed to be selected as an entry-level firefighter.  The battery seems reasonably priced, as the majority of the equipment needed should be possessed by the fire department already.  This test seems to be based on a thorough job analysis and has been evaluated for content validity using a large sample.

(xxviii) FLEISHMAN ABDOMINAL STRETCH TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the abdominal stretch test is to measure extent flexibility.  Extent flexibility is the ability to flex or stretch the trunk and back muscles as far as possible in a forward, backward or lateral position.

Population:
Applicants to jobs that include tasks that require extent flexibility

Cost:

A tape measure for about $6

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 204 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .90
Validity:
Factor loading of the abdominal stretch test for extent flexibility = .49

Test User:
Level “A” Personnel

(xxix) FLEISHMAN ARM PULL TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the arm pull test is to measure static strength.  Static strength involves the exertion of maximum force for a brief period of time where the force is exerted continuously up to a maximum, usually on an immovable object.

Population:
Applicants to jobs that include tasks that require static strength

Cost:
Hand grip dynamometer and display module about $500

Time:

1 minute

Norms:
Test was created based on the scores of 201 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .83
Validity:
Factor loading of the arm pull test for static strength = .71

Test User:
Level “A” Personnel

(xxx) FLEISHMAN BALL BALANCE TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the ball balance test is to measure speed of limb movement.  Speed of limb movement is the sped with which an individual can make rapid ballistic or adjustive movements of the arms or legs, when accuracy and force requirements are not involved.

Population:
Applicants to jobs that include tasks that require quick movement of the limbs

Cost:

A stopwatch for about $30 and a volleyball for about $10

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 204 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
N/A
Validity:
Factor loading of the ball balance test for speed of limb movement = .47

Test User:
Level “A” Personnel

(xxxi) FLEISHMAN DODGE RUN

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the dodge run is to measure explosive strength.  Explosive strength emphasizes the ability to exert maximum energy in an explosive act.

Population:
Applicants to jobs that include tasks that require explosive strength

Cost:

A stopwatch for about $30 and 6 folding chairs for about $60

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 204 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
N/A
Validity:
Factor loading of the dodge run for explosive strength = .69

Test User:
Level “A” Personnel

(xxxii) FLEISHMAN HAND GRIP TEST
Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the hand grip test is to measure static strength.  Static strength involves the exertion of maximum force for a brief period of time where the force is exerted continuously up to a maximum, usually on an immovable object.

Population:
Applicants to jobs that include tasks that require static strength

Cost:
Hand grip dynamometer and display module about $500

Time:

1 minute

Norms:
Test was created based on the scores of 201 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .91
Validity:
Factor loading of the hand grip test for static strength = .72

Test User:
Level “A” Personnel

(xxxiii) FLEISHMAN HOLD HALF SIT-UP TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the hold half sit-up test is to measure trunk strength.  Trunk strength emphasizes the strength of the trunk muscles.  They are actually a type of dynamic strength, but do not correlate well with other dynamic strength exercises.

Population:
Applicants to jobs that include tasks that require trunk strength

Cost:

A stopwatch for about $30

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 201 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .88
Validity:
Factor loading of the hold half sit-up test for trunk strength = .45

Test User:
Level “A” Personnel

(xxxiv) FLEISHMAN LATERAL BEND TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the lateral bend test is to measure dynamic flexibility.  Dynamic flexibility is the ability to make repeated, rapid flexing movements.

Population:
Applicants to jobs that include tasks that require dynamic flexibility

Cost:
A stopwatch for about $30 and the cost of materials to construct the plates for the exercise.

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 204 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .92
Validity:
Factor loading of the lateral bend test for dynamic flexibility = .50

Test User:
Level “A” Personnel

(xxxv) FLEISHMAN LEG LIFTS TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the leg lifts test is to measure trunk strength.  Trunk strength emphasizes the strength of the trunk muscles.  They are actually a type of dynamic strength, but do not correlate well with other dynamic strength exercises.

Population:
Applicants to jobs that include tasks that require trunk strength

Cost:

A stopwatch for about $30

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 201 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .84
Validity:
Factor loading of the leg lifts test for trunk strength = .47

Test User:
Level “A” Personnel

(xxxvi) FLEISHMAN ONE FOOT LENGTHWISE BALANCE (WITH EYES CLOSED) TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the one foot lengthwise balance (with eyes closed) test is to measure gross body equilibrium.  Gross body equilibrium is the ability to maintain the body’s balance in affixed position.  The position is generally unusual.

Population:
Applicants to jobs that include tasks that require gross body equilibrium

Cost:

A stopwatch for about $30 and less than $5 to construct balancing platform

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 204 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .82
Validity:
Factor loading of the one foot lengthwise balance (with eyes closed) test for gross body equilibrium = .72

Test User:
Level “A” Personnel

(xxxvii) FLEISHMAN ONE FOOT LENGTHWISE BALANCE (WITH EYES OPEN) TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the one foot lengthwise balance (with eyes open) test is to measure balance with visual cues.  Balance with visual cues is the ability to maintain body balance, when visual cues are available.

Population:
Applicants to jobs that include tasks that require balance using visual cues

Cost:

A stopwatch for about $30 and materials to construct the balancing apparatus for less than $5

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 204 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
N/A
Validity:
Factor loading of the one foot lengthwise balance (with eyes open) test for balance with visual cues = .64

Test User:
Level “A” Personnel

(xxxviii) FLEISHMAN ONE FOOT TAPPING TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the one foot tapping test is to measure dynamic flexibility.  Dynamic flexibility is the ability to make repeated, rapid flexing movements.

Population:
Applicants to jobs that include tasks that require dynamic flexibility

Cost:

A stopwatch for about $30 and the cost of materials to construct the foot tapping apparatus

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 204 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .92
Validity:
Factor loading of the one foot tapping test for dynamic flexibility = .50

Test User:
Level “A” Personnel

(xxxix) FLEISHMAN PULL-UPS TEST

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the pull-ups test is to measure dynamic strength.  Dynamic strength involves the ability of the muscles in the limbs to move of support the weight of the body repeatedly over a period of time.  These tests are generally related to job tasks that involve lifting, pushing or pulling.

Population:
Applicants to jobs that include tasks that require dynamic strength

Cost:
None
Time:

As long as it takes for the applicant to fatigue (usually a few minutes)

Norms:
Test was created based on the scores of 201 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .90
Validity:
Factor loading of the pull-ups test for dynamic strength = .81

Test User:
Level “A” Personnel

(xl) FLEISHMAN PUSH-UPS TEST
Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the push-ups test is to measure dynamic strength.  Dynamic strength involves the ability of the muscles in the limbs to move of support the weight of the body repeatedly over a period of time.  These tests are generally related to job tasks that involve lifting, pushing or pulling.

Population:
Applicants to jobs that include tasks that require dynamic strength

Cost:
None
Time:

As long as it takes for the applicant to fatigue (usually a few minutes)

Norms:
Test was created based on the scores of 201 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .88
Validity:
Factor loading of the push-ups test for dynamic strength = .74

Test User:
Level “A” Personnel

(xli) FLEISHMAN SHUTTLE RUN
Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the shuttle run is to measure explosive strength.  Explosive strength emphasizes the ability to exert maximum energy in an explosive act.

Population:
Applicants to jobs that include tasks that require explosive strength

Cost:
A stopwatch for about $30

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 201 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .85
Validity:
Factor loading of the shuttle run for explosive strength = .77

Test User:
Level “A” Personnel

(xlii) FLEISHMAN SOFTBALL THROW

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the softball throw is to measure explosive strength.  Explosive strength emphasizes the ability to exert maximum energy in an explosive act.

Population:
Applicants to jobs that include tasks that require explosive strength

Cost:

A softball for about $5 and a tape measure for about $6

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 201 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .90
Validity:
Factor loading of the softball throw for explosive strength = .66

Test User:
Level “A” Personnel

(xliii) FLEISHMAN STANDING BROAD JUMP

Author:
Fleishman, Edwin
Publisher:
None

Publication 

Date:

1964



Purpose:
The purpose of the standing broad jump is to measure explosive strength.  Explosive strength emphasizes the ability to exert maximum energy in an explosive act.

Population:
Applicants to jobs that include tasks that require explosive strength

Cost:

A tape measure for about $6

Time:

Less than 5 minutes

Norms:
Test was created based on the scores of 201 male Naval recruits in their sixth week of basic training.  It was normed on a sample of more than 20,000 male and female public high school students nationwide.

Reliability:
Test-retest r = .93
Validity:
Factor loading of the standing broad jump for explosive strength = .54

Test User:
Level “A” Personnel

(xliv) SUMMARY OF FLEISHMAN’S RESULTS

This battery of tests is considered the foundation on which physical ability testing is based.  Fleishman’s research has not very often been applied directly to the workplace.  These tests are still however a battery of tests of physical abilities.  In addition, these tests were normed on high school students.  However there were some 18 year old subjects in the sample, and there are norms specifically for this group.  The tests do have the advantage of being cheap.  The only expensive tests are those which require a dynamometer.  There are probably less expensive devices, but I had difficulty locating prices for these.  Also, Fleishman lists other tests that could be substituted for tests using a dynamometer.  Nonetheless, as with all tests of physical ability some type of construct or content validity must be established and a job analysis must be conducted.

(xlv) JACKSON STRENGTH EVALUATION SYSTEM

Author:
Jackson, Dr. Andrew S.
Publisher:
Med-Tox


Occupational Health Services
3350 Shelby Avenue, Suite 200

Ontario, CA  91764

Publication 

Date:

N/A



Purpose:
This is a device that measures abilities that are intended to predict a person’s ability to perform lifting, pushing, pulling, and carrying tasks.  It measures a person’s average and maximum performance on grip, arm lift, shoulder lift and torso pull tasks.
Population:
Applicants to jobs that require pushing, pulling, lifting, and carrying tasks

Cost:
$4500 per unit
Time:

Approximately 15 minutes

Norms:
N/A

Reliability:
Test-retest r = .90
Validity:
Established for each individual location

Test User:
Level “A” Personnel

Summary:
This is not actually a specific test battery.  The tests mentioned above are measures of static strength.  The system is actually a device that measures the above- mentioned abilities.  Norms for different genders and weights are provided, although I was unable to determine the sample on which the tests were normed.  A job analysis will still need to be conducted in order to determine which tests are necessary for a particular job.

(xlvi) VALPAR COMPONENT WORK SAMPLE 201: PHYSICAL CAPACITIES AND MOBILITY

Author:
Valpar International Corporation
Publisher:
Valpar International Corporation

P. O. Box 5767
Tucson, AZ 85703

Publication 

Date:

N/A



Purpose:
To assess a number of work-related physical capacities.  The test in designed to assess dynamic strength and mobility through a series of work sample tests.

Population:
Applicants to positions in the manufacturing industry

Cost:
$725 per kit
Time:

Approximately 30 minutes

Norms:
N/A

Reliability:
N/A
Validity:
Established for each individual location

Test User:
Level “A” Personnel

Summary:
This test does not have current reliability and validity information.  However, other tests created by this company have reliability estimates based on small samples (n=6).  The tests also use a method of scoring called methods-time measurement, which seems to be based in old motion studies.  They mention that they have norms for how quickly someone should be able to perform the tasks in the tests, but I was unable to determine how they establish cutoff scores.  The battery seems to be made up of tests of generic physical abilities, and a job analysis would probably still be required to determine which tests would be applicable to a particular job.

(xlvii) VO2 MAX TEST

Author:
None
Publisher:
None

Publication 

Date:

N/A



Purpose:
VO2 max is considered a test of physical work capacity.  In other words, what is the maximum amount of work a person can do before becoming fatigued.  It is a measure of the maximum oxygen uptake of the body measured in ml/kg/min.  It is generally measured in two ways.  The first is by using a treadmill and expensive equipment that measures oxygen uptake.  The other, more popular, way is to use distance run tests.  A 12-minute run has been found to correlate at .90 with VO2 max.  To adjust for the appropriate level of VO2 max that must be attained by applicants, the distance that must be run in 12 minutes is adjusted.  Formulas are used to transform VO2 to distance.

Population:
Applicants to jobs that include tasks that require endurance

Cost:

A stopwatch for about $30

Time:

12 minutes

Norms:
N/A

Reliability:
N/A
Validity:
Generally considered by physiologists to be a measure of physical work capacity.  Usually used to validate distance run tests.

Test User:
Level “A” Personnel

Summary:
VO2 max seems to be a good test of work load capacity.  It has been used in police selection, and has shown to hold up to in court when properly administered.  It is a bit difficult to use because of the conversion formulas used.  In addition, the physiology underlying the test itself may be difficult to understand.
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