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1.
USERS, LOCATION, AND DATES OF STUDY
This purpose of this study was to develop a physical ability test for 41 departments within (and including) two large counties. This joint validation effort began in May of 1996 and was completed in April of 1997.

2.
JOB ANALYSIS: CONTENT OF THE JOB
Biddle & Associates conducted numerous surveys and workshops to gather information about the classification of Entry-Level Firefighter. The surveys and workshops involved in this process will be described within this section.


Step 1: Tool & Equipment Surveys
The first information gathered in this project pertained to the types of tools and equipment used by firefighters in the participating departments. A Tool and Equipment Survey was mailed to one individual in each department who was familiar with the tools and equipment used by firefighters (e.g., battalion chief, captain, etcetera). Each person completing the survey was asked to carefully weigh and measure all tools and equipment. 

A qualitative review of the responses to the Tool & Equipment Survey was done by fire personnel in each county to ensure the accuracy of the reported data.

Step 2: Job Analysis Surveys
A job analysis of the Entry-Level Firefighter classification was conducted. A draft firefighter job description (developed by Biddle & Associates, Inc., from work with other fire departments) with 139 job duties was evaluated to determine those duties that were previously linked to physical abilities by Subject Matter Experts (SMEs). Eighty-two (82) duties were linked to physical abilities. Thirteen (13) duties associated solely with the Engineer classification were eliminated from the job analysis, leaving 69 duties.


Review of Job Analysis by Subject Matter Experts

Twenty (20) fire personnel attended the Job Analysis Review Workshop on August 21, 1996. Individuals attending the workshop reviewed the duties in the Job Analysis and made the following modifications:

1. The descriptions of the tools and equipment used within the duties were modified. The tools and equipment listed in the duty were added to or subtracted from to accurately represent the tools and equipment used by the participating departments. Brand names used to identify tools were modified to represent generic tool descriptions.

2. The wording of several duties was modified to make the duties understandable to firefighters at all of the participating departments. 

3. Several areas were identified that were lacking particular job duties. Suggestions were made for additional duties.


Final Revisions
Modifications suggested by SMEs in the Job Analysis Review Workshop were incorporated into the final document. Several duties were added to the job analysis (as suggested by SMEs) by fire personnel.

The final Job Analysis Survey included 70 duties.

Description of Job Analysis Survey (JAS)
The work behaviors and their associated duties in the Job Analysis Survey were grouped into common domains. When the duties resulted in work products, the work products were described in the duties. The duty domains identified were: Station Duties, Apparatus and Equipment Maintenance, Rescue and First Aid, Deploying Hose and Pumping, Laddering, Ventilation and Forcible Entry, Extinguishing Fire, and Salvage and Overhaul.

For each duty, SMEs rated:

· The CONTENT of the duty. SMEs evaluated the content of the duty to determine if the duty in the JAS was not at all similar to, somewhat similar to, similar to, or extremely similar to one that they performed on the job.

· The FREQUENCY with which the duty was performed (listed as daily to weekly, monthly to quarterly, quarterly to yearly, less than yearly, and not performed). SMEs identified one of the above selections.

· The IMPORTANCE level of the duty. A scale of 1 - 5 (1 = not required / 5 = extremely critical) was used.

Job Analysis Surveys were returned by 363 firefighters.


Step 4: Critical Events Surveys
To obtain details on job behaviors identified as critical on the Job Analysis Survey, a Critical Events Survey (CES) was conducted. The duties included in the CES were drawn from the Job Analysis Survey. In order for a duty to be placed on the Critical Events Survey, thus making it a potential test event, the duty had to:

· Require the application of a physical ability that is needed at the time of hire.

· Represent a critical (essential) function of the job.

· Be discriminating.  Several essential duties performed by firefighters are readily performed by most candidates and do not represent the challenging parts of a firefighter’s job.  For example, “Operates portable fire extinguishers” is an essential duty of a firefighter’s job but most, if not all, applicants could perform this duty.  Several other essential duties, such as deploying hose lines or raising extension ladders, are not easily performed by all candidates, yet these duties are essential functions of the job which require physical abilities that candidates must possess (at a minimum level) at the time of hire.

· Constitute a specific, demonstrable work behavior.  For example, “Assists paramedics in patient care” is not a specific and operationally defined work behavior.

· Be feasible to measure in the format of an exam.  For example, “Performs water rescues” is not a duty that is easily replicated in the format of an entry-level physical ability test.

· Not require extensive training to perform at the level required by a physical ability test.  For example, a duty such as “Donning and operating a breathing apparatus” requires job training in order to be performed.

· Be performed on the job and not be limited to in-service drills and/or daily training.  It is acknowledged that job training is important. However, this project did not include a study of training and its relationship to job performance. Therefore, training duties could not be clearly placed on the job analysis as part of a content validity study.

· Constitute a unique behavior not already represented on the Critical Events Survey.

Duties that met these criteria were grouped into 8 categories called “physical activity domains.”  The domains represented either a job task cluster (e.g., laddering, hose deployment) or a distinct type of physical activity (e.g., raising, crawling, climbing, etcetera).  A total of 335 Critical Events Surveys (CES) were collected from the participating departments.

Step 5: Test Development Workshop

After the analysis of the data from the Tool and Equipment Surveys, Job Analysis Surveys, and Critical Events Surveys, Biddle & Associates held a Test Development Workshop on March 14, 1997. Thirteen (13) experts in firefighter job behavior attended the workshop.
Biddle & Associates worked with the participating fire personnel to review the data collected and to discuss proposed test events based on the data. Individuals at the workshop made modifications, additions, and subtractions to the proposed test events.  Participants at the Test Development Workshop also noted additional information that was needed from firefighters to create accurate test events.

Step 6: Supplemental Critical Events Surveys
This survey was designed to gather additional information about the duties of a firefighter. Specifically, these questions focused on details that were deemed relevant by participants at the Test Development Workshop and that had not been covered in earlier surveys. Supplemental Critical Events Surveys (SCES) were completed by 227 firefighters.


Step 7: Phone Surveys
A Captain from each department was telephoned to obtain additional data about the duties of a firefighter. This survey was designed to provide information about the specific details of the test events that had not been previously covered.

Step 8: Test Validation Workshop

The Test Validation Workshop was held on April 16th  - 18th and April 21st, 1997. At this workshop firefighters took the PAT and filled out validation forms. 


A total of 267 firefighters attended the workshop2. The results of the surveys collected at

the workshop will be discussed in Section 4 (Relationship Between the Selection Procedure and the Job).

3.
SELECTION PROCEDURE AND ITS CONTENT




Biddle & Associates’ Physical Ability Test consists of 11 continuously-timed test events. 
The events are described below.

Event 1: Dry Hose Deployment

Candidate advances pre-connected 1.75-inch dry hose line for 150 feet. Each 50-foot section weighs 20 pounds, for a total of 60 pounds of dry weight. This event simulates extending a dry offensive hose line from an apparatus to a fire scene for fire fighting operations.

Event 2: Charged Hose Deployment
Candidate advances pre-connected 1.75-inch charged hose line for 70 feet. This event simulates extending a charged offensive hose line to the seat of a fire for fire fighting operations.

Event 3: Halyard Raise
Candidate raises and lowers the fly section of a 35-foot aluminum extension ladder with a halyard. The pull resistance of the ladder is approximately 45 pounds. This event simulates raising and lowering the fly of a 35-foot aluminum extension ladder in order to access higher floors for rescue, ventilation, and other fire fighting operations.

Event 4: Roof Walk

Candidate ascends and descends an 11-foot distance walking/crawling on the rungs of a 12-foot roof ladder while carrying a simulated 20-pound chain saw. This event simulates walking on a roof ladder with the appropriate equipment in order to perform ventilation operations.

Event 5: Attic Crawl
Candidate crawls a distance of 21 feet across a simulated attic area while carrying a simulated flashlight in his/her hands. This event simulates walking/crawling on joists in an attic to search for the extension of a fire.


Event 6: Roof Ventilation

Candidate stands on a pitched rooftop and strikes the roof 30 times with an 8-pound sledgehammer. This event simulates making a ventilation opening in a roof with an axe or sledgehammer in order to ventilate a fire.


Event 7: Victim Removal
Candidate carries or drags a 154-pound dummy for 26 feet. This event simulates removing an injured or unconscious victim from a hazardous area.
Event 8: Ladder Removal/Carry
Candidate removes a 24-foot aluminum extension ladder from mounted hooks, carries the ladder 54 feet around a diamond shaped course, and replaces the ladder to the mounted hooks. The weight of the ladder is 72 pounds. This event simulates removing an extension ladder from an apparatus, carrying it to the site of use, and replacing it to the apparatus.
Event 9: Stair Climb with Hose

Candidate climbs four flights of stairs with a 50-pound hose bundle and places the bundle on the landing of the fourth floor. This event simulates climbing stairs with a hose bundle in order to fight fires in multiple-story buildings.
Event 10: Crawling Search/Stair Descent

Candidate crawls on the platform of the fourth floor for a distance of 60 feet.  Candidate places the hose bundle on his/her shoulder and takes it back down the four flights of stairs. Candidate places bundle down at the bottom floor. This event simulates crawling while conducting search and rescue, hose deployment, or attic operations in a burning structure.

Event 11: Stair Climb with Equipment/Hose Hoist

Candidate picks up two air bottles (with a shoulder strap), places air bottles over his/her shoulder, and returns up the stairs to the third floor. On the third floor the candidate places the air bottles on the floor and hoists a 100-foot section of an extended hose line up and over the balcony rail. The candidate then picks up the air bottles and returns to the ground floor to end the test. This event simulates hoisting an extended hose line and carrying equipment in a multiple story building to facilitate fire fighting operations.

4.
RELATIONSHIP BETWEEN THE SELECTION PROCEDURE AND THE JOB

This section includes a detailed summary on the content validity of each event. Following a description of each event, the relevant data from each survey is summarized. This summary can include data from the Tool & Equipment Surveys, the Job Analysis Surveys, the Critical Events Surveys, the Supplemental Critical Events Surveys, the Phone Surveys, and the Test Validation Part II Surveys.


Event 1: Dry Hose Deployment

Candidate advances pre-connected 1.75-inch dry hose line for 150 feet. (Each 50-foot section weighs 20 pounds, for a total of 60 pounds of dry weight.)


This event is linked to the Job Analysis duty below:


Removes pre-connected dry hose line from transverse hose bed, extends to designated area, waits for hose line to become charged, and advances charged hose line to attack fire.

Tool & Equipment Survey (TES) Data   

Hose Type:

86% of the departments (n = 42) in Los Angeles and Orange County stated they used a 1.75-inch hose line for internal/offensive hose lines.  

Hose Weight:

The average weight for a 50-foot section of 1.75-inch hose line was 19.47 pounds (n = 36).


Job Analysis Survey (JAS) Data  

Frequency:

45% of respondents (n = 359) stated that they performed this duty monthly to quarterly.

39% of respondents (n = 359) stated that they performed this duty daily to weekly.

Importance:

96% of respondents (n = 360) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.


Critical Events Survey (CES) Data

Hose Type:

85% of respondents (n = 327) stated that they used a 1.75-inch hose line for this duty.


Distance:

The average distance a 1.75-inch dry hose line was deployed was 155.37 feet (n = 269). A distance of 150 feet was used for the test as hose is typically manufactured in 50-foot sections.

Advancement:

Respondents stated that they frequently or almost always extend a dry offensive hose line over, under, or around obstacles (75%; n = 324), around corners (81%; n = 323), and in a straight line (73%; n = 323). 


Respondents stated that they usually or almost always (87%; n = 325) performed this duty with other physically-demanding duties performed immediately prior to or after this duty.


Respondents stated that they usually or almost always (78%; n = 327) performed this duty for an extended period of time at moderate to high levels of physical exertion.
Respondents stated that “speed” is usually or almost always (87%; n = 326) necessary for the performance of this duty.


Validation Surveys Part II

Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (84%; n = 262).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (87%; n = 260) to the format on the job.


Respondents stated that this event did not require more exertion of the participant than is required on the job (93%; n = 263).

Event 2: Charged Hose Deployment
Candidate advances pre-connected 1.75-inch charged hose line for 70 feet. (Each dry 50-foot section weighs 20 pounds, for a total of 40 pounds of dry weight.)

This event is linked to the Job Analysis duty below:


Removes pre-connected dry hose line from transverse hose bed, extends to designated area, waits for hose line to become charged, and advances charged hose line to attack fire.


Tool & Equipment Survey (TES) Data   

Hose Type:

86% (n = 42) of the departments in Los Angeles and Orange County stated they used a 1.75-inch hose line for internal/offensive hose lines.  

Job Analysis Survey (JAS) Data
Frequency:

45% of respondents (n = 359) stated that they performed this duty monthly to quarterly.

39% of respondents (n = 359) stated that they performed this duty daily to weekly.

Importance:

96% of respondents (n = 360) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.


Critical Events Survey (CES) Data
Hose Type:

85% of respondents (n = 327) stated that they used a 1.75-inch hose line for this duty.


Distance:

The average distance a 1.75-inch charged hose line was deployed was 68.95 feet (n = 262).
Advancement:

Respondents stated that they frequently or almost always extend a charged offensive hose line over, under, or around obstacles (70%; n = 322), around corners (76%; n = 326), and in a straight line (65%; n = 325). 

When advancing a charged hose line within a hot/smoky environment, respondents stated that they usually or almost always kneel (52%; n = 309) for an average of 33.36 feet (n = 242) and/or crawl (63%; n = 310) for an average of 37.98 feet (n = 242).  

Respondents stated that they usually or almost always (87%; n = 325) performed this duty with other physically-demanding duties performed immediately prior to or after this duty.


Respondents stated that they usually or almost always (78%; n = 327) performed this duty for an extended period of time at moderate to high levels of physical exertion.
Respondents stated that “speed” is usually or almost always (87%; n = 326) necessary for the performance of this duty.

Validation Surveys Part II

Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (83%; n = 261).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (83%; n = 260) to the format on the job.
Respondents stated that this event did not require more exertion of the participant than is required on the job (91%; n = 263).

Event 3: Halyard Raise
Candidate raises and lowers the fly section of a 35-foot aluminum extension ladder with a halyard. 

This event is linked to the Job Analysis duty below:


Extends the fly section of an extension ladder with a halyard.

Job Analysis Survey (JAS) Data
Frequency:

42% of respondents (n = 358) stated that they performed this duty monthly to quarterly.

42% of respondents (n = 358) stated that they performed this duty daily to weekly.

Importance:

94% of respondents (n = 358) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.


Critical Events Survey (CES) Data
Performance:

70% of respondents (n = 325) reported raising an extension ladder once during a fire scene.

Respondents stated that they usually or almost always (90%; n = 327) performed this duty with other physically-demanding duties performed immediately prior to or after this duty.

Respondents stated that they usually or almost always (47%; n = 326) performed this duty for an extended period of time at moderate to high levels of physical exertion.

Respondents stated that “speed” is usually or almost always (78%; n = 327) necessary for the performance of this duty.


Supplemental Critical Events Survey (SCES) Data


Ladder Type:

71% of respondents (n = 227) stated that the performance of this duty with a 35-foot aluminum extension ladder was critical or extremely critical for the job of firefighter in their department.
Validation Surveys Part II

Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (92%; n = 262).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (83%; n = 260) to the format on the job.
Respondents stated that this event did not require more exertion of the participant than is required on the job (97%; n = 262).
Event 4: Roof Walk

Candidate ascends and descends an 11-foot distance walking/crawling on the rungs of a 12-foot roof ladder while carrying a simulated 20-pound chain saw. 

This event is linked to the Job Analysis duties below:


Climbs, works from, and descends ladders.

Climbs, works from, and descends ladders while carrying equipment such as chain saw, axe, pike pole, and/or sledgehammer.

Creates ventilation openings in ceilings and roofs (either flat or pitched), using tools such as rotary and chain power saw, prying tools, axe, rubbish hook, pike pole, and/or sledge hammer.

Tool & Equipment Survey (TES) Data   
Weight:


The average weight of a chain saw was 20.64 pounds (n = 42).

Job Analysis Survey (JAS) Data

Duty:


Climbs, works from, and descends ladders.

Frequency:

40% of respondents (n = 360) stated that they performed this duty monthly to quarterly.



46% of respondents (n = 360) stated that they performed this duty daily to weekly.


Importance:

96% of respondents (n = 360) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.


Duty: 


Climbs, works from, and descends ladders while carrying equipment such as chain saw, axe, pike pole, and/or sledge hammer.

Frequency:

37% of respondents (n = 361) stated that they performed this duty monthly to quarterly.



37% of respondents (n = 361) stated that they performed this duty daily to weekly.


Importance: 

95% of respondents (n = 359) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.


Duty:


Creates ventilation openings in ceilings and roofs (either flat or pitched), using tools such as rotary and chain power saw, prying tools, axe, rubbish hook, pike pole, and/or sledge hammer.


Frequency:

39% of respondents (n = 359) stated that they performed this duty monthly to quarterly.



27% of respondents (n = 359) stated that they performed this duty daily to weekly.

Importance:

96% of respondents (n = 361) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Critical Events Survey (CES) Data
The following data from the CES refers to the duty below:


Creates ventilation openings in ceilings and roofs (either flat or pitched), using tools such as rotary and chain power saw, prying tools, axe, rubbish hook, pike pole, and/or sledge hammer.


Roof Pitch:

50% (n = 338) of respondents stated that they performed this event while on a pitched roof.  Forty percent (40%; n = 338) stated that they performed this event “on a flat roof (about half the time) and a pitched roof (about half the time).”  


Ladder Usage:

44% (n = 315) of respondents stated that they “sometimes” walk on a roof ladder for added support/stability when performing this duty on a pitched roof.  Thirty-eight percent (38%; n = 315) stated that they usually or almost always walk on a roof ladder for added support/stability when performing this duty on a pitched roof.

Respondents stated that they usually or almost always (80%; n = 325) performed this duty with other physically-demanding duties performed immediately prior to or after this duty.

Respondents stated that they usually or almost always (77%; n = 325) performed this duty for an extended period of time at moderate to high levels of physical exertion.

Respondents stated that “speed” is usually or almost always (86%; n = 321) necessary for the performance of this duty.


Supplemental Critical Events Survey Data (SCES)


Equipment:

68% (n = 222) of respondents stated that they frequently or almost always carry a chain saw in their hands when performing this duty.  



73% (n = 215) of respondents stated that they frequently or almost always carry an axe in their hands when performing this duty.  
Validation Surveys Part II


Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (93%; n = 262).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (81%; n = 260) to the format on the job.
Respondents stated that this event did not require more exertion of the participant than is required on the job (97%; n = 263).
Event 5: Attic Crawl
Candidate crawls a distance of 21 feet across a simulated attic area while carrying a simulated flashlight in his/her hands.


This event is linked to the Job Analysis duty below:


Searches for extension of fire while walking or crawling in areas with restricted heights and joisted walkways (such as an attic).


Job Analysis Survey (JAS) Data

Frequency:

27% of respondents (n = 360) stated that they performed this duty monthly to quarterly.

22% of respondents (n = 360) stated that they performed this duty daily to weekly.

Importance:

85% of respondents (n = 360) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Critical Events Survey (CES) Data


Procedure:

73% (n = 310) of respondents stated that they frequently or almost always crawl (not walk) when performing this duty.

Distance:

The average distance crawled while performing this duty was 21.30 feet (n = 282).

Equipment:

92% (n = 324) of respondents stated that they usually or almost always carry a flashlight in their hands when performing this duty.

Respondents stated that they usually or almost always (80%; n = 327) performed this duty with other physically-demanding duties performed immediately prior to or after this duty.

Respondents stated that they usually or almost always (58%; n = 326) performed this duty for an extended period of time at moderate to high levels of physical exertion.

Respondents stated that “speed” is usually or almost always (58%; n = 327) necessary for the performance of this duty.

Validation Surveys Part II
Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (94%; n = 261).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (77%; n = 260) to the format on the job.


Respondents stated that this event did not require more exertion of the participant than is required on the job (96%; n = 263).


Event 6: Roof Ventilation
Candidate stands on a pitched rooftop and strikes the roof 30 times with an 8-pound sledgehammer. 
This event is linked to the Job Analysis duty below:


Creates ventilation openings in ceilings and roofs (both flat and pitched), using tools such as rotary and chain power saw, prying tools, axe, rubbish hook, pike pole, and/or sledge hammer.


Tool & Equipment Survey (TES) Data   

Weight:
The average axe weight was 7.85 pounds (n = 42). For safety purposes, a sledgehammer is used to simulate an axe.


Job Analysis Survey (JAS) Data

Frequency:

39% of respondents (n = 359) stated that they performed this duty monthly to quarterly.

27% of respondents (n = 359) stated that they performed this duty daily to weekly.

Importance:

96% of respondents (n = 361) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Critical Events Survey (CES) Data

Procedure:

Respondents reported that the average number of blows to a roof within a five-minute period was 68.45 (n = 278) for this duty.  This is a rough estimate based upon respondents’ opinions; it is not purported to be a precise estimate based upon time/motion studies. 

Roof Pitch

50% (n = 338) of respondents stated that they typically performed this duty on a pitched roof.  Forty percent (40%; n = 338) stated that they typically performed this duty on a flat roof (about half the time) and a pitched roof (about half the time).  

Respondents stated that they usually or almost always (80%; n = 325) performed this duty with other physically-demanding duties performed immediately prior to or after this duty.

Respondents stated that they usually or almost always (77%; n = 325) performed this duty for an extended period of time at moderate to high levels of physical exertion.

Respondents stated that “speed” is usually or almost always (86%; n = 321) necessary for the performance of this duty.

Validation Surveys Part II
Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (89%; n = 260).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (76%; n = 260) to the format on the job.
Respondents stated that this event did not require more exertion of the participant than is required on the job (90%; n = 263).


Event 7: Victim Removal
Candidate carries or drags a 154-pound dummy for 26 feet.

This event is linked to the Job Analysis duties below:


Carries a conscious, unconscious, injured, or deceased victim up or down stairs or across grounds without the use of equipment (such as stretcher, backboard and straps, and/or other improvised equipment) to an area of safety.


Drags, with or without equipment, an unconscious, injured, or deceased victim up or down stairs or across grounds to an area of safety.


Job Analysis Survey (JAS) Data

Duty: 


Carries a conscious, unconscious, injured, or deceased victim up or down stairs or across grounds without the use of equipment (such as stretcher, backboard and straps, and/or other improvised equipment) to an area of safety.

Frequency:

17% of respondents (n = 362) stated that they performed this duty monthly to quarterly.

32% of respondents (n = 362) stated that they performed this duty daily to weekly.

Importance:

72% of respondents (n = 361) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.


Duty: 


Drags, with or without equipment, an unconscious, injured, or deceased victim up or down stairs or across grounds to an area of safety.


Frequency:

13% of respondents (n = 360) stated that they performed this duty monthly to quarterly.

23% of respondents (n = 360) stated that they performed this duty daily to weekly.

Importance:

67% of respondents (n = 361) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Critical Events Survey (CES) Data

For the purpose of analysis, data for the “carry” duty and the “drag” duty were combined.


Weight:


The average weight of a victim carried or dragged was 153.62 pounds (n = 231).   


Distance:

The average distance a victim was carried or dragged across a horizontal surface was 25.61 feet (n = 203).


Procedure:

82% (n = 140) of respondents stated that they dragged the victim by holding him/her under the arms.  For carrying victims, 81% (n = 104) of respondents stated that they carried the victims in their arms.

Respondents stated that they performed this duty with other physically-demanding duties performed immediately prior to or after this duty (68%; n = 234).

Respondents stated that they performed this duty for an extended period of time at moderate to high levels of physical exertion (40%; n = 234).

Respondents stated that “speed” was necessary for the performance of this duty (76%; n = 230). 

Validation Surveys Part II

Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (92%; n = 260).


Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (81%; n = 260) to the format on the job.

Respondents stated that this event did not require more exertion of the participant than is required on the job (92%; n = 262).


Event 8: Ladder Removal/Carry
Candidate removes a 72-pound, 24-foot aluminum extension ladder from mounted hooks, carries the ladder 54 feet around a diamond shaped course, and replaces the ladder to mounted hooks.
This event is linked to the Job Analysis duties below:


Removes (from apparatus) and/or replaces (to apparatus) extension ladders and straight ladders.


Carries straight or extension ladders from the apparatus to the site of use.


Tool & Equipment Survey (TES) Data

Ladder Weight:

The average weight of a 24-foot aluminum extension ladder was 71.63 pounds (n = 20).

Job Analysis Survey (JAS) Data

Duty:


Removes (from apparatus) and/or replaces (to apparatus) extension ladders and straight ladders.

Frequency:

39% of respondents (n = 361) stated that they performed this duty monthly to quarterly.

52% of respondents (n = 361) stated that they performed this duty daily to weekly.

Importance:

92% of respondents (n = 361) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Duty:


Carries straight or extension ladders from the apparatus to the site of use.

Frequency:

40% of respondents (n = 361) stated that they performed this duty monthly to quarterly.

47% of respondents (n = 361) stated that they performed this duty daily to weekly.

Importance:

94% of respondents (n = 360) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Critical Events Survey (CES) Data


The following data was reported for an activity which combined the two duties from the Job Analysis. It was stated as follows: 

Removes extension ladder from apparatus, carries to site of use, and replaces to apparatus. 

Distance:

Respondents carried an extension ladder an average of 53.46 feet (n = 316).


Procedure:

Respondents frequently or almost always carried the extension ladder around corners (68%; n = 321).

Respondents stated that they usually or almost always (81%; n = 324) performed this duty with other physically-demanding duties performed immediately prior to or after this duty.

Respondents stated that they usually or almost always (56%; n = 324) performed this duty for an extended period of time at moderate to high levels of physical exertion.

Respondents stated that “speed” was usually or almost always (76%; n = 325) necessary for the performance of this duty. 

Phone Survey


Ladder Height:

Extension ladders were located on the engines at an average height of 58.33 inches (from the ground to the bottom beam of the ladder; n = 24). The ladder was located at a height of 58 inches for this event.

Validation Surveys Part II
Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (81%; n = 261).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (80%; n = 260) to the format on the job.
Respondents stated that this event did not require more exertion of the participant than is required on the job (90%; n = 263).

Event 9: Stair Climb with Hose

Candidate climbs four flights of stairs with a 50-pound hose bundle and places bundle on the landing of the fourth floor.

This event is linked to the Job Analysis duty below:


Climbs stairs with a hose bundle/pack or other necessary equipment in order to facilitate the extinguishment of fires in multi-story structures.


Tool & Equipment Survey (TES) Data 


Hose Line:

67% (n = 42) of departments use a 1.75-inch hose line (100 feet in length) in high-rise packs. 

Weight:


Of the departments utilizing a 1.75-inch hose line in their high-rise packs, the average weight was 50.26 pounds (with 100 feet of hose; n = 28).


Job Analysis Survey (JAS) Data

Frequency:

26% of respondents (n = 360) stated that they performed this duty monthly to quarterly.

24% of respondents (n = 360) stated that they performed this duty daily to weekly.

Importance:

91% of respondents (n = 361) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.


Critical Events Survey (CES) Data

Distance Climbed:
Respondents climbed an average of 4.51 flights when performing this duty (n = 303).

Respondents stated that they usually or almost always (76%; n = 325) performed this duty with other physically-demanding duties performed immediately prior to or afterward this duty.

Respondents stated that they usually or almost always (76%; n = 325) performed this duty for an extended period of time at moderate to high levels of physical exertion.

Respondents stated that “speed” was usually or almost always (80%; n = 324) necessary for the performance of this duty. 

Validation Surveys Part II








Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (97%; n = 260).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (92%; n = 259) to the format on the job.
Respondents stated that this event did not require more exertion of the participant than is required on the job (95%; n = 261).

Event 10: Crawling Search/Stair Descent

Candidate crawls on the platform of the fourth floor for a distance of 60 feet.  Candidate places the hose bundle on his/her shoulder and takes it back down the four flights of stairs. Candidate places bundle down at the bottom floor.

This event is linked to the Job Analysis duties below:
Removes pre-connected dry hose line from transverse hose bed, extends to designated area, waits for hose line to become charged, and advances charged hose line to attack fire.

Searches for extension of fire while walking or crawling in areas with restricted heights and joisted walkways (such as an attic).

In addition, crawling is performed in the following duties:


Operates and maneuvers in limited spaces and/or around obstacles.

Makes entries into fenced areas or buildings by climbing walls or fences, climbing through windows, or crawling through confined or limited spaces.
Job Analysis Survey (JAS) Data
Duty:


Removes pre-connected dry hose line from transverse hose bed, extends to designated area, waits for hose line to become charged, and advances charged hose line to attack fire.

Frequency:

45% of respondents (n = 359) stated that they performed this duty monthly to quarterly.

39% of respondents (n = 359) stated that they performed this duty daily to weekly.

Importance:

96% of respondents (n = 360) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Duty:


Searches for extension of fire while walking or crawling in areas with restricted heights and joisted walkways (such as an attic).


Frequency:

27% of respondents (n = 360) stated that they performed this duty monthly to quarterly.

22% of respondents (n = 360) stated that they performed this duty daily to weekly.

Importance:

85% of respondents (n = 360) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Critical Events Survey (CES) Data
The following data from the CES refers to the duty below:

Removes pre-connected dry hose line from transverse hose bed, extends to designated area, waits for hose line to become charged, and advances charged hose line to attack fire.

Respondents stated that they frequently or almost always (63%; n = 310) crawl when advancing a charged hose line (the “charged advancement” part of the duty) through a hot/smoky environment. 

Distance: 

The average distance crawled was 37.93 feet (n = 242), with an average low range of 18.84 feet (n = 221) and an average high range of 79.63 feet (n = 239). 

Respondents stated that they usually or almost always (87%; n = 325) performed this duty with other physically-demanding duties performed immediately prior to or after this duty.


Respondents stated that they usually or almost always (78%; n = 327) performed this duty for an extended period of time at moderate to high levels of physical exertion.
Respondents stated that “speed” is usually or almost always (87%; n = 326) necessary for the performance of this duty.

The following data from the CES refers to the duty below:

Searches for extension of fire while walking or crawling in areas with restricted heights and joisted walkways (such as an attic).


Procedure:

73% (n = 310) of respondents stated that they frequently or almost always crawl (not walk) when performing this duty.


Distance:

The average distance crawled was 21.30 feet (n = 282), with an average low range of 9.18 feet (n = 264) and an average high range of 47.44 feet (n = 282).

Respondents stated that they usually or almost always (80%; n = 327) performed this duty with other physically-demanding duties performed immediately prior to or after this duty.

Respondents stated that they usually or almost always (58%; n = 326) performed this duty for an extended period of time at moderate to high levels of physical exertion.

Respondents stated that “speed” is usually or almost always (58%; n = 327) necessary for the performance of this duty.



Validation Surveys Part II
Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (97%; n = 260).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (82%; n = 258) to the format on the job.
Respondents stated that this event did not require more exertion of the participant than is required on the job (97%; n = 261).

Event 11: Stair Climb with Equipment/Hose Hoist

Candidate picks up two air bottles (with shoulder strap), places air bottles over his/her shoulder, and returns up the stairs to the third floor. On the third floor the candidate places the air bottles on the ground and hoists a 100-foot section of an extended hose line up and over the balcony rail.

This event is linked to the Job Analysis duties below:


Hoists tools (such as chain saw, hose line, and/or roof kit) up multiple stories (or other elevated areas) using ropes.

Climbs stairs with hose bundle/pack or other necessary equipment in order to facilitate the extinguishment of fires in multi-story structures.
Tool & Equipment Survey (TES) Data   
Hose Type:

86% (n = 42) of departments use a 1.75-inch hose line for internal/offensive hose lines.  

Hose Weight:

The average weight for a 50-foot section of 1.75-inch hose line is 19.47 pounds (n = 36).


Job Analysis Survey (JAS) Data

Duty:


Hoists tools (such as chain saw, hose line, and/or roof kit) up multiple stories (or other elevated areas) using ropes.

Frequency:

25% of respondents (n = 362) stated that they performed this duty monthly to quarterly.

17% of respondents (n = 362) stated that they performed this duty daily to weekly.

Importance:

78% of respondents (n = 360) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Duty:


Climbs stairs with hose bundle/pack or other necessary equipment in order to facilitate the extinguishment of fires in multi-story structures.
Frequency:

26% of respondents (n = 360) stated that they performed this duty monthly to quarterly.

24% of respondents (n = 360) stated that they performed this duty daily to weekly.

Importance:

91% of respondents (n = 361) stated that the competent performance of this duty is critical or extremely critical for the job of firefighter in their department.

Critical Events Survey (CES) Data


The following data from the CES refers to the duty below:

Hoists tools (such as chain saw, hose line, and/or roof kit) up multiple stories (or other elevated areas) using ropes.

Distance: 

The average distance equipment was hoisted was 2.21 stories (n = 289).
Equipment:

30% (n = 312) of respondents stated that they usually or almost always hoist a hose line when performing this duty.  

The frequency for hoisting any equipment was not extremely high (although the duty was labeled as critical), therefore the percentages for hoisting individual pieces of equipment were low as well. The extended hose line received the highest frequency rating among the equipment hoisted and was therefore chosen for the test.

Respondents stated that they usually or almost always (75%; n = 314) performed this duty with other physically-demanding duties performed immediately prior to or afterward this duty.

Respondents stated that they usually or almost always (50%; n = 315) performed this duty for an extended period of time at moderate to high levels of physical exertion.

Respondents stated that “speed” was usually or almost always (70%; n = 312) necessary for the performance of this duty. 


The following data from the CES refers to the duty below:

Climbs stairs with hose bundle/pack or other necessary equipment in order to facilitate the extinguishment of fires in multi-story structures.

Distance Climbed:
Respondents climbed an average of 4.51 flights when performing this duty (n = 303).

Respondents stated that they usually or almost always (76%; n = 325) performed this duty with other physically-demanding duties performed immediately prior to or afterward this duty.

Respondents stated that they usually or almost always (76%; n = 325) performed this duty for an extended period of time at moderate to high levels of physical exertion.

Respondents stated that “speed” was usually or almost always (80%; n = 324) necessary for the performance of this duty. 

Phone Surveys

Procedure:

100% of respondents (n = 38) stated that it is standard operating procedure for firefighters to always carry something when climbing the stairs in a multi-story structure fire.

Air Bottles:
 
89% of respondents (n = 38) stated that they carry air bottles when climbing the stairs in a multi-story structure fire.

76% of respondents (n = 34) stated that they carry air bottles connected with a strap, slung over their shoulder or breathing apparatus.

Hose Line:

Respondents reported that an average of 98.68 feet of hose line should be hoisted in this duty (n = 38).
Validation Surveys Part II
Respondents stated that there was not a technique (other than those shown during the test training and demonstration session) that is learned on the job and that allows firefighters to perform this event better than a test taker could (95%; n = 261).

Respondents stated that the format of this event (that is, the manner in which the event was performed) was similar or extremely similar (88%; n = 257) to the format on the job.
Respondents stated that this event did not require more exertion of the participant than is required on the job (94%; n = 261).

Overall Test

Validation Surveys Part II
The following data refer to the exertion of several physical abilities during the Physical Ability Test. 


Level of exertion required by the test:
Respondents stated that the Physical Ability Test, as a whole, did not require more “reach” than what is required on the job (94%; n = 263).


Respondents stated that the Physical Ability Test, as a whole, did not require more “arm/wrist strength” than what is required on the job (97%; n = 263).
Respondents stated that the Physical Ability Test, as a whole, did not require more “upper body strength” than what is required on the job (97%; n = 262).
Respondents stated that the Physical Ability Test, as a whole, did not require more “lower torso/leg strength” than what is required on the job (97%; n = 262).
Respondents stated that the Physical Ability Test, as a whole, did not require more “speed” than what is required on the job (89%; n = 263).
Respondents stated that the Physical Ability Test, as a whole, did not require more “dexterity, balance, and coordination” than what is required on the job (97%; n = 263).
Respondents stated that the Physical Ability Test, as a whole, did not require more “endurance” than what is required on the job (87%; n = 255).
The time at which the ability represented on the test is needed on the job:
Respondents stated that “reach,” as measured by the Physical Ability Test, is needed at the time of hire (as opposed to being acquired on the job).  (96%; n = 251)

Respondents stated that “arm/wrist strength,” as measured by the Physical Ability Test, is needed at the time of hire (as opposed to being acquired on the job).  (97%; n = 251)

Respondents stated that “upper body strength,” as measured by the Physical Ability Test, is needed at the time of hire (as opposed to being acquired on the job).  (97%; n = 249)

Respondents stated that “lower torso/leg strength,” as measured by the Physical Ability Test, is needed at the time of hire (as opposed to being acquired on the job).  (97%; n = 251)

Respondents stated that “speed,” as measured by the Physical Ability Test, is needed at the time of hire (as opposed to being acquired on the job).  (84%; n = 250)

Respondents stated that “dexterity, balance, and coordination,” as measured by the Physical Ability Test, is needed at the time of hire (as opposed to being acquired on the job).  (84%; n = 248)

Respondents stated that “endurance,” as measured by the Physical Ability Test, is needed at the time of hire (as opposed to being acquired on the job).  (96%; n = 247)

5.
ALTERNATE PROCEDURES INVESTIGATED
Biddle & Associates investigated alternate test events for use in the Physical Ability Test.  Several test events used by Biddle & Associates in the past, the hose hoist (with a 50-pound hose roll), the carrying and mounting of a smoke ejector, and the halyard raise (with a 35-foot wooden ladder) were investigated and alternate procedures with less adverse impact on females were considered.

After investigation, it was decided that the use of a halyard raise with a 35-foot aluminum extension ladder would be job-related and would have less adverse impact on females than a halyard raise with a 35-foot wooden ladder. The carrying and mounting of a smoke ejector was rejected as a possible test event as is it was no longer job-related and tended to adversely effect females. In addition, the hoisting of a hose roll was replaced with the hoisting of an extended hose line. It was determined that hoisting 

100 feet of extended hose line (weighing 20 pounds per section) requires less upper body strength than hoisting a 50-pound hose roll and is more job-related. 

In addition to reviewing other test events previously used by Biddle & Associates for use in the Physical Ability Test, Biddle & Associates also investigated several events used in ARA’s Combat Challenge. After evaluation, it was decided that numerous events included within Combat Challenge, particularly the ventilation exercise which uses a “force machine,” would result in substantial adverse impact on female candidates.
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