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ABSTRACT

The Royal Australian Navy's Advanced Combat Survivability Course was observed to inform the
construction of a combat survivability job task analysis survey. From observations, 29 tasks were
identified and subsequently incorporated into a pilot survey that was adminsistered to combat
survivability subject matter experts. A focus group was then held with those experts to obtain
feedback on survey design and content. The pilot survey resulted in a more detailed task list, a
restructuring of answer options and a refined introductory script. The refined survey will be
administered to a large number of personnel across a range of platforms, rates, ranks and
experience levels to gain subjective ratings on key task parameters. The outcomes of the survey
will inform the development of comprehensive field observations and simulations of whole-of-
ship tasks.
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Development of Physical Employment Standards for
the Royal Australian Navy: Validation of Identified
Whole-of-ship Tasks

Executive Summary

Physical Employment Standards (PES) that represent the physical demands of military
tasks are currently being developed for the Australian Defence Force. PES assessments
are being developed in order to ensure all personnel can effectively carry out those
tasks. The development of PES assessments that represent the physical demands of sea-
going whole-of-ship activities for the Royal Australian Navy (RAN) is occurring from
January 2013 to June 2016.

Nine whole-of-ship activities have been identified as physically demanding through
focus groups with Navy personnel. The individual tasks that comprise these nine
activities need to be determined to validate physically demanding whole-of-ship tasks.
The validation process was undertaken in two phases: the observation of an Advanced
Combat Survivability Course and the piloting of a job task analysis survey. The
objective of these phases was to inform the development of a job task analysis survey
that is to be implemented across a large sample Navy population.

Observation of the Advanced Combat Survivability Course occurred at the RAN’s
School of Survivability and Ship Safety, HMAS Stirling. Seventeen sailors volunteered
to participate in the study. Course components that were observed included: casualty
search and evacuation, firefighting and leak stop and repair. The observations together
with information from Navy policy (Australian Book of Reference 5476 Vol 1 - Royal
Australian Navy Shipboard Combat Survivability — Damage Control Policy) and the
previously held focus groups enabled the development of descriptions for the 29
identified combat survivability tasks.

The developed task list was incorporated into a combat survivability based job task
analysis survey. The pilot trial for the survey occurred at RAN’s School of Survivability
and Ship Safety, HMAS Cerberus. Thirteen active management and instructor staff
volunteered to participate in the study. The participants completed the online survey,
answering questions in regard to task frequency, duration, distance, importance and
physical effort. After the completion of the survey, a focus group was held with the
participants to obtain feedback on survey design and content. The pilot survey resulted
in a more detailed task list, a restructuring of answer options and a refined
introductory script.
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The work that has been completed to date has helped to refine the survey that will be
administered to a large number of Navy personnel across a range of platforms, rates,
ranks and experience levels. The data from the survey will subsequently be used to
determine subjectively rated differences in whole-of-ship tasks between platforms.
These ratings will aid in developing valid field observations and simulations where
physical and physiological demands of the tasks will be quantified. Ultimately, this
work will lead to the development of a scientifically defensible Navy PES baseline.
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1. Introduction

Physical assessments and standards have historically been used by organisations to assess
the capability of personnel for demanding occupations. This is particularly true in military
organisations, where it is widely acknowledged that individual physical capability may
directly influence the combat effectiveness of the organisation. By defining Physical
Employment Standards (PES) that represent the real demand of military tasks, the
Australian Defence Force (ADF) can ensure all personnel have the appropriate physical
capacity to safely and effectively carry out those tasks. During the period January 2013 to
June 2016, a sea-going, whole-of-ship (WOS) PES assessment will be developed based on
physical and physiological demands of activities that are applicable to all sea-going Royal
Australian Navy (RAN) personnel. The PES process involves a series of major steps and
activities. Fundamentally, the research process moves from the identification of physically
demanding WOS tasks to field observations and task simulations to setting scientifically
defensible physical tests and standards that can be used to support selection, training and
remediation.

A number of physically demanding WOS activities have already been identified through
focus groups with Navy personnel (Middleton & Carr, 2014). Participants were
representative of personnel from a broad range of ranks (SMN - LCDR) and covered each
platform of the RAN fleet. The focus groups resulted in a consolidated list of nine
physically demanding WOS activities which generally fell into one of five categories
(Movement around ship, damage control, medical response, replenishment at sea and
movement of stores).

From these nine activities it was necessary to determine the individual tasks that are
performed within each activity and assess if they constitute a physically demanding WOS
task. Given Navy’s directive that the primary focus of the WOS PES baseline should be on
combat survivability (CS), the RAN Advanced Combat Survivability Course (ACSC) was
observed and quantified. In addition to determining individual CS tasks, this partially
satisfied Navy’s request to quantify the physical demands of the course in order to draw
parity with the WOS PES baseline when developed. Full quantification of the physical
demands of the course will occur after the field observation and simulation phase.

Once the observation and quantification of the physical demands of the ACSC is
completed, the resulting exhaustive task list will be included in a survey administered to a
large number of Navy personnel from a range of platforms, categories, ranks and
experience levels. Collected data will include subjective ratings of task importance and
physical demand as well as various task parameters. The conduct of this survey will allow
consultation with a greater number of Navy personnel —when compared to focus groups
alone — to maximise the internal validity of the research process.

The purpose of this report is to describe the processes and results of the observation and

quantification of the physical demands of the RAN ACSC (task identification) as well as
the pilot study of the RAN WOS PES survey (task and survey validation).
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2. Advanced Combat Survivability Course

2.1 Background

The ACSC aims to equip personnel with the knowledge and skills to work efficiently and
effectively in damage control scenarios. The practical components of the course focus on
the damage control elements of breathing apparatus operation, firefighting, leak stop and
repair as well as casualty evacuation from toxic hazards. These components not only need
a high degree of skill, they require Navy personnel to possess a certain level of physical
fitness in order to be an effective member of a damage control team.

The purpose of observing and quantifying the physical demands of the ACSC is twofold.
Firstly, observing the course allows for the identification of tasks that are performed
during CS activities. Secondly, quantifying the physical demands of the course through
the collection of physical and physiological data will enable comparison between task
demands on the course and during on-board duties. These data will be used to determine
whether there is parity between the physical and physiological demands of the ACSC (or
components of it) and CS tasks performed on-board each platform. If parity is drawn, the
ACSC (or components of it) may be used in the development of PES assessments. For the
purposes of this report, only the course observation will be detailed. The physical and
physiological data of the course, once supplemented with additional data to be collected at
a later date, will be reported in a subsequent report.

2.2 Methods
2.2.1 Study location and description

This study was conducted in November 2013 during the ACSC at the RAN’s School of
Survivability and Ship Safety (RANSSSS), HMAS Stirling, Garden Island, Australia. The
ACSC was run over a two-week period with a mix of theory (n=7), exam (n=4),
instructional (n=2) and practical (n=10) classes (Appendix A).

2.2.2 Participants

Seventeen sailors (15 male, 2 female; age 27.0 + 4.4 years; height 177.2 + 8.6 cm; mass 83.0 +
12.7 kg; RAN service 6.2 + 2.9 years; sea-going experience 3.1 + 2.0 years) participated in
this study. Written informed consent to procedures approved by the Australian Defence
Human Research Ethics Committee was obtained from each participant before the onset of
this study.

2.2.3 Course component descriptions
Course components were carried out according to standard operating procedures and run

by qualified instructors at all times. All course equipment was weighed using platform
scales (PM150, Wedderburn, New South Wales, Australia).
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2.2.3.1 Toxic Hazard

During the toxic hazard exercise, six sailors performed a search and rescue of a 6.7 kg
OSCAR water training manikin in a fire unit (Figure 1). The six sailors were divided into
three teams of two with each individual within each team conducting identical tasks. Each
sailor wore an intermediate rig of coveralls, anti-flash, gum boots, Open Circuit
Compressed Air Breathing Apparatus (OCCABA) and two Emergency Life Support
Respiratory Devices (ELSRDs). The combined mass of clothing and equipment equated to
23.8 kg. Each member of Team 2 also carried two gas monitors (~ 1 kg additional mass per
sailor). Team 1 entered the gas boundary and proceeded directly to the suspected source
of the hazard then commenced their search for casualties in an up and outward spiral from
the hazard source. Team 2 entered the gas boundary and commenced their search for
casualties in a downward spiral to the hazard source. Teams 1 and 2 continued to search
for casualties until they met, signifying that all compartments had been searched. Team 3
entered the gas boundary and proceeded to the ‘casualty” (6.7 kg; Oscar - water-rescue
training dummy, Emerald Marine, Washington, USA) that was found in a compartment.
Once a new ELSRD was donned on the casualty, Team 3 performed a RAN safety lift and
carry of approximately 10 m to the bottom of a ladder, secured a fire hose around the
casualty and then performed a fire hose lift through the hatch and out of the compartment
(Figure 1).

Figure 1: Toxic hazard exercise showing a team placing an ELSRD on the casualty (a) and
performing a RAN Safety lift (b) and fire hose lift (c).

2.2.3.2 Leak stop and repair (LS&R) and firefighting round robins

Participants took part in a number of activities that were set up in the leak stop and repair
(LS&R) round robin exercise (Figure 2). Activities included the use of a Broco Underwater
Cutting System (Broco, Inc., California, USA), a SalvageMaster Underwater Marine Tool
(211HD, Ramset, Victoria, Australia) and a Bauer Air Compressor (C-D/DV/NAVY,
Bauer Compressors, Inc., Virginia, USA). These activities were deemed to be instructional
rather than practical and were not included in subsequent analyses. The practical
components of the circuit training included a leak stop and repair exercise where
participants were required to cover a leak with rubber and sheet metal then secure with
‘bulldog’ clips. Participants also conducted a door entry whilst carrying a fire extinguisher
(approximately 14 kg) and proceeded to simulate the extinguishment of a fire.
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Figure 2:  Firefighting and LS&R Round Robins included the use of a Ramset SalvageMaster (a),
Broco Underwater Cutting System (b), a Bauer Air Compressor (c) and a Yanmar water
pump (d). Participants also performed pipe repairs (e) and firefighting door entry (f).

2.2.3.3 Firefighting

Firefighting exercises involved teams of six participants entering a compartment in an
attempt to extinguish a fire (Figure 3). Each participant was delegated to roles including
Nozzleman, Hose Handler, Support Party IC or Hose Handler/Inductor/Hydrants. All
participants entered the fire compartment with the exception of the Hose
Handler/Inductor/Hydrants who remained outside to man the hydrant and assist in
holding both hoses. This activity was conducted under three conditions: dry, wet and hot.
The dry condition was performed without the discharge of water or the presence of fire.
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The wet condition was performed with the discharge of water but not in the presence of
fire. The hot condition was performed with the discharge of water and the presence of fire.
During the hot condition a participant also conducted boundary cooling whereby they
continuously opened and closed the nozzle of a hose for five and ten seconds respectively
to cool the bulkhead adjacent to the deck above the source of a fire.

The Nozzleman was required to hold the nozzle (4.6 kg) and direct a water stream in an
appropriate pattern and flow rate (wet/hot). A Hose Handler was positioned behind each
Nozzleman and was required to assist in pushing the hose forward to compensate for the
nozzle reaction force (wet/hot), hold the weight of the hose, move the hose as required
and assist the Nozzleman in directing the stream (wet/hot). The Support Party IC was
required to search the compartment using a thermal imaging camera and physically (push
and/or pull) direct the hose team to the source of any fire.

»

Sy
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Figure 3: The six members of a Support Party. (From left to right) Back row: Hose
Handler/Inductor/Hydrants (6), IC (3), Nozzleman (4), Hose Handler (5). Front row:
Nozzleman (1), Hose Handler (2).

2234 LS&R

The LS&R exercise consisted of two main tasks. Firstly, participants were required to cut
an arbitrary length of 4 x 4 inch Oregon timber using a hand saw. They then carried a
larger piece of timber (ranging from approximately 0.5 m and 3 kg to 2.0 m and 12 kg) a
distance of 10 m and then ascended an external staircase (vertical height of 4 m) into a
compartment where they passed the timber to a team member (Figure 4). The second task
included team members erecting the timber vertically from the bottom deck and
hammering wedges in place between the top of the timber and the top deck. A similar task
was performed with breast pieces (timber placed in horizontal orientation) that were
hammered between the bulkhead and a vertical piece of timber.
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Figure 4: LS&R exercises involved participants carrying 4 x 4 inch timber and erecting timber to
stop and repair leaks.

2.2.3.5 Scenario Training
The final exercises that were performed by the participants were major damage control
simulations that combined the firefighting and LS&R exercises.

2.3 Results

2.3.1 Equipment masses

The mass of each piece of equipment worn and/or used during the ACSC was collected
(Table 1).

2.3.2 Combat survivability task list

There were distinct tasks that were performed during each practical component of the
ACSC. Together with information gathered from ABR 5476 and the focus groups held
previously with Navy personnel (Middleton & Carr, 2014), task descriptions were
formulated and collated to form the CS task list (Table 2). Refinement of these task
descriptions were obtained in consultation with ACSC staff before being incorporated into
the survey.
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Table 1: Equipment masses from the ACSC.

DSTO-TN-1376

Item Type Item Description Mass (kg)
Fire helmet 1.5
Mask 0.7
Fire pants and jacket 3.4
Gloves 0.3
. Shoring helmet 0.6
Clothing Goggles 0.1
Gumboots 2.4
Coveralls 1.2
Anti-flash 0.3
OCCABA (fully charged) 14.6
9 L stored pressure fire extinguisher 14.2
38 mm fire hose (uncharged) 6.6
o 64 mm fire hose (uncharged) 16.4
Firefighting Typhoon fan 13.6
Rake 2.6
Nozzle 4.6
4 x 4 timber (2 m in length) 12.3
Pad piece 2.5
LS&R Splinter box 32
Gunter Batten 1.5
Roaming bag 6.1
. Emergency Life Support Respiratory Device 23

Toxic Hazard -

Oscar water rescue training dummy 6.7
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Table 2: Combat survivability task list incorporated into the pilot survey.

Task Category Task # Task Description
1 Hands to Action Stations
Emergency Situations 2 Hands to Emergency Stations

3 Hands to Leaving Ship Stations

4 Conduct a single emergency cable run in five minutes
While wearing basic rig, lift and carry fire extinguisher a

5 distance of x metres and enter affected compartment within
one minute of the alarm being raised (FAA)
While wearing intermediate rig and OCCABA, lift and carry

6 fire extinguisher a distance of x metres and enter affected
compartment within three minutes (BA-P)
While wearing full firefighting ensemble and OCCABA lift

” and carry fire hose a distance of x metres, attach to water
main and enter affected compartment in seven minutes
(BA-H)
While wearing full firefighting ensemble and OCCABA and

8 acting as a nozzleman, participate in sustained use of

Firefighting charged fire hose

9 While wearing full firefighting ensemble and OCCABA and
acting as IC, move and support nozzlemen
While wearing full firefighting ensemble and OCCABA and

10 acting as a hose handler, move with and support
nozzleman’s charged hose
While wearing full firefighting ensemble and OCCABA and

11 acting as a Hose Handler/Inductor/Hydrants, hold hoses
for an extended period of time.

12 Lift and carry as a team of two, a de-smoking fan a distance
of x metres

13 While wearing full firefighting ensemble and OCCABA
conduct fire overhaul

14 Enter affected compartment within three minutes of the
alarm being raised in search of casualties

15 Lift and carry as a team of three, a de-watering pump a
distance of x metres in three minutes

16 Cut 4x4 Oregon timber to size using a hand saw

17 As a team of two, carry timber piece from storage area to

Leak Stop and Repair required site

18 As a team of two, carry acro shoring from storage area to
required site and erect by twisting

19 Hammer wedges into place in order to secure vertical and
breast pieces

20 Hammer plugs into place in order to maintain hull integrity

21 Carry a tool bag and conduct a permanent pipe repair
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Task Category Task # Task Description

Wearing intermediate rig and OCCABA while carrying two
spare ELSRDs and as a member of Team One (Search), enter

22 affected compartment and spiral upwards to meet Team
Two placing ELSRD on first casualty within four minutes
Wearing intermediate rig and OCCABA while carrying two

23 spare ELSRDs and as a member of Team Two (Search),

enter gas boundary and spiral downwards to meet Team
One placing ELSRD on first casualty within four minutes
Wearing intermediate rig and OCCABA while carrying two
24 spare ELSRDs and as a member of Team Three (Casualty
Evacuation), enter gas boundary and evacuate casualty

As a member of Team Four (Repair Team) and wearing
25 intermediate rig and OCCABA, carry a kit bag with tools
and repair and clean up toxic hazard

Toxic Hazard

While wearing OCCABA individually or in a team of two,
26 perform a fire hose lift as a member of Team One (upper) or
Team Two (lower)

While wearing OCCABA individually or in a team of two,
27 perform a Res-Q-Mate stretcher lift as a member of Team
One (above) or Team Two (below)

In a team of 6-8, lift and carry a casualty on a Res-Q-mate

Casualty Evacuation

28 stretcher from site of injury x metres to first aid post/sick
bay
While wearing OCCABA and in a team of two, lift and
29 carry a casualty using a fore-aft carry from site of injury x

metres to first aid post/sick bay

3. Pilot Survey

3.1 Background

The rationale for implementing surveys in RAN PES development include the removal of
potential bias from focus group data, to allow for a much larger number of respondents to
be sampled and maximise the internal validity of the research. To ensure that the results of
the survey are able to be analysed with confidence, the survey items must be validated.
This was achieved by conducting a pilot survey and follow-up focus group that attained
the following;:

1. Determination of the suitability of the instruction brief

Identification of issues with survey format, layout and functionality

2
3. Identification of incorrect task descriptions
4. Identification of missing tasks

5

Determination of the suitability of answer options.
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3.2 Methods
3.2.1 Pilot study location and description

This study was conducted in April 2014 at the RANSSSS, HMAS Cerberus, Cribb Point,
Australia.

3.2.2 Participants

Active management and instructional staff members from the RANSSSS (Fleet Base -
South) were chosen to participate in the pilot survey and focus group as they were deemed
to be subject matter experts in the area of CS. Thirteen sailors (age 36.7 + 9.3 years, range
23 - 54; RAN service 16.5 + 11.2 years, range 5.5 - 38) participated. Written informed
consent to procedures approved by the Australian Defence Human Research Ethics
Committee was obtained from each participant before the onset of this study. All 13
participants completed the survey with 12 of these participating in the focus group.

3.2.3 Survey

The survey consisted of 52 questions relating to demographics, CS tasks and general
movement patterns on platforms. The majority of questions focussed on CS tasks across
five areas; emergency procedures, firefighting, LS&R, toxic hazard and casualty
evacuation. For each CS task participants were asked questions in relation to:

1. Frequency

Duration

2

3. Distance
4. Importance
5

Physical effort.

Thirteen computer terminals with Defence Restricted Network access were used to access
and complete the survey online. The survey was stored on a web-based platform using
Qualtrics online survey software (Qualtrics, Utah, U.S.A.). These computers were located
across 4 rooms within the same building. All participants were given a slip of paper
detailing the web address that was required to access the survey. The survey was initially
constructed with the help and assistance of Defence Evaluations, Defence Learning
Branch. Participants were given a piece of paper and pen to note any comments/concerns
while completing the survey to aid in focus group discussions.

Participants were initially briefed about the PES project and their role in the development
of the survey. A pre-prepared information and instruction brief about the survey was read
verbatim by a member of the research team. Once fully informed, participants sat at a
computer terminal and proceeded to navigate to the survey website address using the link
provided. Participants were encouraged to ask questions and write down any thoughts or
concerns. Participants” responses were collected via a combination of clustered drop down
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boxes and 7-point Likert scales. At the completion of the survey participants were able to
type general comments into a text box (Appendix B).

Following survey completion, participants congregated in a lecture room where they took
part in a written version of the survey. Participants were given a printed copy of the
survey and asked to answer selected questions by writing their answers as a whole
number as opposed to a range. The questions selected for this were questions that could
only be answered by selecting clustered drop-down options in the online format.
Participants were given approximately 15 minutes to complete as much of the survey in
writing as possible.

3.2.4 Focus Group

The focus group was conducted in a classroom (Figure 5) and consisted of questions aimed
to obtain feedback from participants regarding the design of the survey. A member of the
research team acted as the focus group moderator. The focus group was introduced by the
moderator and all participants were encouraged to respond openly and honestly.
Participants were asked to leave their rank at the door to facilitate an open and candid
discussion. Input from all researchers was welcomed and open dialogue was fostered. The
focus group followed an unstructured formula rather than adhering to a series of
structured questions so that the conversation could flow naturally.

Questions were asked regarding the length, design, layout and content of the survey
questions/answers. A sample question for the focus group is, “Do you feel that any
response option were restrictive or didn’t enable an accurate response to this question?” A
portable video camera with tri-pod and audio recorder were used to record the focus

group.

Figure 5: Classroom configuration for the post-pilot survey focus group.
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3.2.5 Data Analysis

Data from each CS task was examined separately. The ratio of personnel that had
performed each task to those that had not was calculated. The range of clustered drop-
down responses for each of the four sub-questions for each CS task was calculated and
directly compared to the written responses given by each participant. This was done in
order to determine whether clustered drop-down responses captured the full range of
potential open written responses.

General comments were received to determine if any improvements could be made to the
survey with a focus on improving task descriptions. In addition, all members of the

research team took notes during the focus group in relation to the survey for further
analysis.

3.3 Results

3.3.1 Demographics

The demographic information of each participant was collected in the survey (Tables 3
and 4).

Table 3: Sex and rank frequency data of the pilot survey participants.

Variable n Frequency

Gender 13
Male 12
Female 1

Rank 13
Warrant Officer
Chief Petty Officer
Petty Officer
Able Seaman
Leading Seaman

N TN JURY F0Y
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Table 4: Age and service experience of the pilot survey participants.

n Mean (tsd) / Range

Average Age (years) 13

Mean (SD) 36.7 (9.3)

Min 23

Max 54
Time since last at sea (years) 11

Mean (SD) 42 (5.9)

Min 0.25

Max 20.5
Time served in RAN (years) 12

Mean (SD) 16.5 (11.2)

Min 5.20

Max 38.17

Time in current position (years) | 12

Mean (SD) 1.9 (1.0

Min 0.08

Max 3.33

3.3.2 Survey

Mean online survey completion time was 32 + 5 min. Examination of the number of
participants that performed each CS task showed at least two participants (15 %) had
engaged in each task. The comparison of clustered drop-down response ranges to open
answer responses showed that response categories did not capture the full range of
potential answers.

3.3.3 Focus Group

Discussion in the focus group revealed that participants were generally happy with the
design of the survey. Participants agreed that the survey flowed well and that no questions
were repeated. Participants agreed with the suggestion that allowing them to input their
answers rather than select from a range of categories would be preferable. Participants
where happy with the overall content of the survey and agreed that all questions were
clear and did not include any tasks that were not WOS. Similarly there were no tasks that
participants felt were omitted.

One participant commented that the fore-aft lift should be described as a RAN safety lift
for greater clarity. Furthermore it was suggested that the wording of questions should be
as specific as possible in order to minimise any ambiguity as to how questions are
interpreted. Participants agreed that many of the questions were generic and the survey
would capture a variety of responses across platforms. Finally participants agreed that
providing more information towards the intended outcomes of the study may be useful in
motivating participants to complete and engage with the survey.
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The outcome of the pilot survey resulted in a more defined and detailed CS task list
(Table 5), a restructuring of answer options (i.e. text boxes as opposed to clustered drop
downs) and a refined introductory script. The final task list also incorporated three non-CS
tasks (Tasks 1-3) that were deemed to be physically demanding WOS tasks through the
earlier focus groups (Middleton & Carr, 2014).

Table 5: The final task list that will be incorporated into the RAN PES WOS survey.

Task Category Task # Task Description
1 Perform line handling,.
Replenishment at Sea ’ Participate in the breakdown of a pallet of stores while at
sea.
Storing 3 Participate in storing a vessel while alongside.
4 Closing up to action stations.
Emergency Situations 5 Clos%ng up to emergency stati(?ns.
6 Closing up to leaving ship stations.
7 Conduct a single emergency cable run in 5 minutes.
Lift and carry a fire extinguisher a distance of x metres and
8 enter affected compartment within one minute of the alarm
being raised (FAA).
9 Lift and carry a fire extinguisher a distance of x metres and
enter affected compartment within three minutes (BA-P).
Lift and carry a fire hose a distance of x metres, attach to
10 water main and enter affected compartment in seven
minutes (BA-H).
Firefighting 11 As a nozzleman, participate in sustained use of a charged
fire hose.
12 As the IC, move and support nozzlemen.
13 As a hose handler, move with and support nozzleman'’s
charged hose.
14 As a Hose Handler/Inductor/Hydrants, hold hoses for an
extended period of time.
15 Conduct boundary cooling.
16 Conduct fire overhaul.
17 Enter affected compartment within three minutes of the
alarm being raised in search of casualties.
18 Lift and carry as a team of three, a de-watering pump a
distance of x metres in 3 minutes.
19 Lift and carry as a team of two, a de-smoking fan a distance
of x metres.
Leak Stop and Repair 20 Cut 4x4 Oregon timber to §ize using a hand saw.
2 As a team of two, carry timber piece from storage area to
required site.
29 As a team of two, carry acro shoring from storage area to
required site and erect by twisting,.
23 Hammer wedges into place in order to secure vertical and
breast pieces.
24 Hammer plugs into place in order to maintain hull integrity.

14

UNCLASSIFIED




UNCLASSIFIED
DSTO-TN-1376

Task Category Task # Task Description

25 Carry a tool bag and conduct a permanent pipe repair.

As a member of Team 1 (Search) and carrying two spare
ELSRDs, enter affected compartment and spiral upwards to
meet Team 2 placing ELSRD on first casualty within four
minutes.

As a member of Team 2 (Search) and carrying two spare
ELSRDs, enter gas boundary and spiral downwards to meet
Team 1 placing ELSRD on first casualty within four
minutes.

As a member of Team 3 (Casualty Evacuation) and carrying
28 two spare ELSRDs, enter gas boundary and evacuate
casualty.

As a member of a Team 4 (Repair Team), carry a kit bag
with tools and repair and clean up toxic hazard.

26

Toxic Hazard 27

29

30 Individually or in a team of 2, perform a fire hose lift.

31 Individually or in a team of 2, perform a Res-Q-Mate
stretcher lift.

In a team of 6-8, lift and carry a casualty on a Res-Q-Mate
Casualty Evacuation 32 stretcher from site of injury x metres to first aid post/sick
bay.

In a team of 2, lift and carry a casualty using a RAN Safety
33 Lift (i.e. fore-aft carry) from site of injury x metres to first
aid post/sick bay.

4. Conclusion and Future Work

The observation of the ACSC demonstrated that within each CS activity there were a
number of discrete tasks. These tasks were incorporated into the pilot survey and
validated by CS subject matter experts. These subject matter experts also gave valuable
feedback about the design and content of the survey which will allow for a more effective
survey to be developed and implemented across the RAN. The intent of the job task
analysis survey is to capture task parameters across multiple platforms. There are a
number of ways that a large survey could be implemented.

e OPTION 1 (Email): Send personnel an email with a link to the survey.

e OPTIONS 2 (Classroom): Personnel are scheduled to attend a 1-hour session in a
classroom on base. The research team is not present and therefore cannot deliver a
brief or clarify questions and give direction.

e OPTIONS 3 (Classroom): Personnel are scheduled to attend a 1-hour session in a
classroom on base in which they are briefed by the research team. The research
team is also available to clarify questions and give direction.

e OPTION 4 (iPad): Personnel are scheduled to attend a 1-hour session aboard their
vessel in which they are briefed by the research team. The research team is also
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available to clarify questions and give direction. Data is captured by third party
software for analysis.

The quality of the responses from Navy personnel is of utmost importance. Although not
intentional, some inaccuracies in answers may stem from confusion, motivation, or lack of
clarity in regard to the questions being asked. To overcome these inaccuracies, it is vital
that the research team are in attendance during the completion of these surveys. This
allows Navy personnel to seek clarification on questions and advice in order to complete
the survey to the best of their abilities. It is therefore desirable to conduct the survey data
collection in person with Navy personnel. This may require the conduct of multiple
surveys in multiple locations in order to obtain the necessary data quantity and quality. A
comparison of the consequences of each implementation strategy in relation to data
quality, data quantity and work disruption is presented in Table 6.

Table 6: Consequences of different survey implementation strategies.

OPTIONS Data Quality | Data Quantity | Work Disruption
1. Email Low Med Low

2. Classroom (Research team not Low-Med Low-Med Med

in attendance)

3. Classroom (Research team in High Med Med
attendance)

4. On-board using iPad (Research High Med Low

team in attendance)

Due to the aforementioned reasons, the preferred data capture method is OPTION 3 -
Conduct survey in a classroom at multiple bases with the research team in attendance.
OPTION 4 is the next best alternative as although on-board distractions may be present, it
will still allow for the research team’s attendance. It is perceived that OPTIONS 1 & 2 will
result in poor data quality and lower response rates so the resource investment may not be
justified.

It is envisaged that the additional time required to conduct surveys in person will reduce
the time taken to collect data on board vessels during the FO&S stage of PES development.
By obtaining accurate data during the survey stage, the disruption of vessels during the
FO&S stage will be minimised.

The work that has been completed to date will assist in refining the survey to incorporate
the final WOS task list. The data from the survey will be used to determine subjectively
rated differences in WOS tasks between platforms. These ratings will aid in developing the
field observations and simulations of these tasks to quantify the physical and physiological
demand across all platforms. The quantified demands will be used in conjunction with the
survey results to understand the total demand of each task and will lay the foundation for
the development of the scientifically defensible Navy PES baseline.
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Appendix A: Advanced Combat Survivability Course Schedule

Table A1: Advanced Combat Survivability Course schedule. Practical classes are highlighted in yellow.

Time

Monday

Tuesday

Wednesday

Thursday

Friday

0830

Safety brief

CBRND Exam

LS&R Exam

Toxic Hazard Exam

Fire Fighting Exam

0900

0930

1000

1030

1100

1130

CBRND Theory

LS&R Theory

Command & Control

Toxic Hazard Theory

Fire Fighting Theory

Fire Fighting & LS&R Round
Robins

1200

1230

1300

CBRND Theory

1330

1400

1430

1500

1530

1600

1630

CBRND Practical

LS&R Theory

Board Plotting

Toxic Hazard Practical

Fire Fighting Theory

Fire Fighting & LS&R Round
Robins
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0830
0900
0930 Practical

1000 LS&R Practical Scenario Training Scenario Training Assessment
1030
1100
1130 QC and Debrief
/200 [ ]
1230
1300
1330
1400
1430
1500
1530
1600
1630

Fire Fighting

. Scenario Training Scenario Training
Practical
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Appendix B: Screenshots of Pilot Survey

FNysical CImMmpIoyment sianaaras

Whole of Ship Task Analysis Study

Brief description of the study

The Physical Employment Stondards research project hos been esiablished oz part of o brood strategy to manags
thie iszues and cosfs asociated with the high injury rofes experenced by ADF personnel. The purpote of the
Phyzical Employment Standords study iz 1o develop objective and valid phyzical emgloyment ossessments for ADF
employment categories.

Your part in the study

You are invited to parficipote in this study, conducted by the Royal australion Mavy (RAM] and Defence Science
and Technology Crganization (DSTC)]. It is important for you to note that your involvement in this sfudy is enfiraly
voluntary and if you choose not 1o parficipate there will be no detnment to your career or future haglth care.
Finally, if you chooe to paricipate and lafer change your mind and wish 1o withdraw, you may do 5o without
ary detriment 1o your career or future health care,

You are one of o select group of personneal that have been chosen to toke port in this study. The resulls from this
survay will engble us to understand the reguirements of RAN personnel when performing job tasks, identify tosks
that are the most demaonding. and how these tosks differ ocross plotforms,

The guestions relate OMLY fo your typical duties on-board the vessel you are CURRENTLY posted to. during
exerciias or daily activitie: while af raa. The questions DO NOT relate fo fraining courses. Your onswers 1o the
quastions in this survey will inform the development of physical performance ossessments and stondards for RAM.

Please answer eoch guestion accuraiely ond complete all sections of the survey. Completion of the survey should
toke opprosimately 30 minutes.,

[ NEXT> | [ Reset | [ Cancel |
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Fnysical cmpioyment >tanaaras

Whole of Ship Task Analysis Study

Rizks of parlicipating

t is important fo point out fo you that there will be a number of rzsks associated with parficipation in this study.
Howevar, o you would expect, a range of rofeguards hawva been put in place o make ture that these risis will
be minimizad.

The first risk is that you feel that you are being coerced or forced to parficipate in this study, In order to minimise
fhe potential for coercion. recruitmeant of participants will be conducted by a person wha s not in your direct
chain of command, As menfioned cbove. you will also be formally notified of your freedom 1o withdraw at any
fimes should you change your mind about participating in this study.

Statement of Privacy

Thers i3 0 separote nik associated with protecting your privacy. Theres iz a nsk that the dato collected may be
used inopproprately within Defence or within the wider community. Examples of this may include using o photo
of you without your pemnission or guofing your individual results in o Defence repaort. These fzks will be reduced oy
the following:

1. You will be given o coda number specific to this study and all dofo will be ‘de-identified’ whareby your
name/PMEay: will ce removed from any sets of recorgs thot are weed for onalysiz ond reported on to Defance or
distributed in the wider community,

2, The informnation that links your name/PMKeys fo your code will be held in confidence by the civilion Princigal
eszearcher,

Only group data summaries will be used in any reports

Ary videos or pictures that are included in the reports will be 'de-identified’ by blurming your foce or the Civilian
hief Imvestigotor will tesk your whtten parmission o use the onginal image if this is considerad desrable.

5, All original data will be kept en the Protected Research Network af the Defence Science & Technology
Crgonization (DSTO] for o penod of at lzost five years,

&, Secure information disposal methods will be used such os document shredding.

7. The dota will cnly be used for the purposes outlined obove with your express pemizsion.

L

] 52

[ <BACK | [ NEXT> | | Resst | | Cancel |
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FOysical cmployment >tanaaras

Whole of Ship Task Analysis Study

Consent
rn completing this survey, | give my consent fo paricipate in the project described previowsly on the following

bosis:

have had sxplained to me the aim: of this research project, how it will be conducted and my rols init.

understand that | om parficipating in this project in o veluntary copacity and can withdraw at any time withg
penalty or detiment to my coreer or future health cars,

understand that, as an ADF member. | will be considered to be 'on duty’ during parficipation in the study.,

understand the risks involved a3 descnbed in the subject information shest,

am co-operating in this project on condition that;
The information | provide will be kept confidential.
The information will be used only for this project.
The ressarch results will be mode avoilable fo me af my request and any published reports of this study will
presane my ononymity.

have been provided a copy of the parficipant information sheet, congent form ang ADHREC s Guidelines for
Volunteers,

Please fick the appropriate box balaw.

Qifa) | give my consent fo parficipate
in the project | Yes

Qi(b) | do not give my consent fo
participate in the project “IMo

[ «BACK | | MEXT> | [ Reset | | Cancel |
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FNysical cmployment >anaaras

Whole of Ship Task Analysis Study

Demugraphics

The questions below ore dasigned to gather further information albout the participants in this study, for scientific
purpozes only, Your information will be storad in o secure location. will be de-identified. and will remain
confidential,

Qz(a) PME&ys
Q2(b) What is your rank® <Not Answereds E

Q2(e) What is your age (in yeors)#

qQz2{d) Are you male or famale?

Mala
Female
Q2(e) To which platferm are you
cumrently posteds <Mol Anewered> |E|

_<BACK | [ MEXT> | | Reset | [ Cancl |
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Fnysical cmpioyment >ianaaras

Whole of Ship Task Analysis Study

FFG
Q3(a) To which ship are you cumently
potted? <Mot Answered> E|
| =BACK | MEXT = | | Reset | | Cancel |
|
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Fnysical cmpioyment >ianaaras

Whole of Ship Task Analysis Study

Demographics cont. . .

Qa{a) What is curent phase of
opearational cycla of the vessal
to which you are posted? <hlot Answered> El

Q4(b) I other, please specify:

Gé{c) How lang has it besn sincs
you were at sea (in year: and
months}?

Q4(d) To which category do you o
belonaf Mol Answered= ﬂ

Q4{e) Howe long have you tarved in
the RAM (in years and
months|?

Ga{f) How long have you served in

yaur current posting (in years
and months) 2

If you have feedbock regording o specific guestion, o comments spacs is provided of the end of this survey

| «<BACK | | NEXT> | | Reset | | Cancel |
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Whole of Ship Task Analysis Shudy

Movement on Vessel

The folowing quetfions seiate 10 your movemeant whie performing o fypical duty en-boord the veoe! 1o
which you gve cumantly posted

QS{a) How mory Smas o you

typicaly on watchino 24

i

hour pesdod E

-

z

&
@5(b) Heow many decks would yeu ] !

Ty oly TowerIe gomg d

| ool ootvity whilg on =
| watehE H I

-

[

]

G5(e) RSy Mgy BImel Would you
froverse this numiber of decks
parwaotch?
GE(d} Ovensl how long [ manutes
wowid 7 foke you o fravese
1his mary decks?
Q5(e] i ordad fo compaete o P 95 oo lags
EL.75m |
TEN00 m
mces than 100 m

@5

you predominanity use when \

travening cacis? | Shod wels
G5(a) Loy, what type of hateh Mot necengy 1o open hatches
wouid you predominonily T Heteh Sooe

reed 'o open whan Warias katel [Fraeos
CENTEELOD. 0 D acemy Varticol hofch [ipringfhydrouio amsitted

[ <BACK | [ MEXT> || Fese: | | Cancal |
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Whole of Ship Task Analysis Shed

Gl H#ave you Do pated ©
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Whole of Ship Task Analysis Shed

ar Howve you porticipoted in fne Yai

rarding?

<BACK | | NEXT> || Aesat | [ Cancal
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ar(a)

Gk}

Qrc)

Gr[d)

a7(e)

a7

Grig)

Whole of Ship Task Analysis Shed

Replenishment at Sea

The fodowing questions ore speclic 1o Replenithmant Of Jea (RAS)

Hpw MGy T Wiowtd yiou
poricinaia in ine handing
par montnd

Whar sesforming ng
handing. haw many peops
wioud fTypaoly oe on o ing

ot any one fmal

Arg Thia ORMAanes of 1ha Task
the same [or sach pason

handing the rad

What would e 1he typies
durotion {in minuies) that you
wendd perdoem ing hanging?

ralotiee To mancn Fres?

Hons Wadid your #ote Tha

E&feea ol ins

Ehync

handing?

What posture wiowid you

odop! whan iire honding?
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9.30
d1.50
Yz

HNo - Highar demang for oecpha of rgnt

Ng - Higher damaond lor pecpia in tha midicia

M - Highes damaong for pacpis ot back

Lass Than 15 mihutas
15-30 reirata
T

&0

Morg thon 120 minutes

1 = Mot ot of important
2 = Low importance

3 - Saghiy imporiant
£ — Mmyten

&= Modesotaly important
& = Viary mooriant

T - Extrammaly importont

1 -« Viery mazy

& - Zomawhal dificot
& = Diffigyts

7 - Viagry dithicyt
Eitfing

Engaing (TWwWo Ergas
Ereaing ons knas
Zguatfing

Sionding

J [ Rmsat | [ Cancal |
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Whole of Ship Task Analysis Shed
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hole of Ship Tazk Anal

5 5t

Replenishment at 5ea - Pallets
Qf{a) Homar many Tmas wosd you

eorfigipots in Dracking dowm

& paliet of tores per mont
G8{b) How maony pecpie o v 1-10
rvsived in the braskdewn of @ 11.00

o pabet of storesT

Gl{c) #hot would oe tha typico ) 15 rriintas o las
duration (in minuies) tha? you @ 14.30 minctes
would b nvolved in Y 30ED riretas

creoking down o paliat of

L L

) &0-120 minutes

| Woss Fhen 120 minoted

@a{d) Hionak maany MEmE aasukd o

Gife) Wihot i the Typicod mo [in

Eiogroma}-of an fem you

wouwid hold dising RASE -
(=T )] NhES YoU o8 given o fe @ Ban the Ham
you ofe requred 1o ™ Comy las than 5 m then poss the Ham
Comy mona Thon S5 m ond led Q m Then pamg tha Mam
T Cory PRcAs than TO M e e e
| Comy the fem to whane if & fioed
Glfg) How would you rale the 1 —Nat et s imeedsnt

mggnonce of tha = Lérav imiportaonce:
ol

oreokdown of a palet &

B pa

= Highty mportant

ke

— ST

- Maodesataly mporfant

= Viery imocrtant

i i

= Extrmmaty imoorhand

Glfh) How would you rate Tha | T - Vary &any

ehysical alor of bseaking y 2 . Eagy

B

= ooles of rhoemsl
doavn o patet of rfoness « Eomewinat eosy

|4 - Hautea

w

- Tomeahat dfficut
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Whole of Ship Task Analysis Shudy

Sloring @ Vessel (Alongside)
Sis :-:"'; = :-i: o

Grfa)  movw ROty T Wi v o

a¥b)

B B LE R
-

ana)

)

()
@rg)
bricLal i FL o e
oy oo
[=pac |[ MEXT> | [ Anssr | [ Caccsi |
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Combal Survivabilily
T QuaisTions Tt fobow ress

WiTR DR o0 AN D10

Fraguansy T W

% iy 500l @ffort & requined 10 perform £ri fok?

= BACK | [ NEXT> | [ Bsser | [Cancel
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Emergency Sllualions
DTS MESTE Shhy 10 10808 Harfonmied OF The weiEel T3 W ISR vou Ghe Suttently potied. B \-'M_ieb of O
[ =T R D.:'-'i"ﬁ 'ﬂ'ﬁiﬂ“‘i COuSEl &0 cOmEaT TRty Counnel.

Hands to Aclion Slations
@ifa) Hoveyowever pefores Tl i Yo

TosEd 'E—' He
alib) FESueAy [TMES BEF mEnEa) _ﬁm ;I
anefe)  Actua Duration |mirutes) | Thiot Answeiedr
GIld) veicoiDimance sesal | <Nt Answemds [
atefe) Hodzoenol Ditence (metras) mm
aff]  meomoncs [ =niat Angwarea= [=]
Ginfg) Fesies Efan FTETre—— Q
Hands lo Emergency Slations
GIE)  Hoveyeveverpeta eI TE g Tas

123k @ ne
Gl Fresuensy [fmes permontn] [ <Nat Answerse [ap]]
Qiife) acrieDuovion mincar)  [otAneesne [wl]
Qi) vesico Disrce (Sesesl | shal Arsweress :|
auife) Mofesctor Distorce matez) | cNat Answerdr [
anff]  emportgnce | ehat Answereds ;l
Gifgl Eeywicol BHor Tm
Hands to Leaving Ship Stafions
e R

taged 8 ne
aixb) Frequency [fimerparmonsn] | ot Answemas
aixe) Moo Durgtion [mimuter) [eNot Answernr — [i]
anad) Verico Divonos [SeoG) <Nat Anresred>
GiNe) Hadrsers Dirtemcs |mates) | :“'-’*T’;":"'_';’-I;l
Qi) roonance | ahot Angwereds
@iz{g) Fevsiool SHon | <hot Answerer  []

Conducta single emergency cable run in five minules

Howe youeverpardformen Tl &y vas
okl -

i ve
Eremengy |Tmal parmonn) ZumEl
A tu Duration (rintet) [ et Anpeamas =
Wertioo! Disfonce (oeca) | ahint Answerear
Horizanrol Distorce {metes) mﬂ
mponance | =hiot Argwamds E

SEso BT
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I Whole of Ship Tazk Analysis Study

Firefighting
Grrarticns selate anly 40 ik paslorrard on thi wlited 10 AtEh you Ol Cusenty DOItEd IR your Db oF on
SNRTERE NOl dusing TONng SOueE 8.8 SOMEOT ReYivanity couwias

torme o gmrcrptions incuce feet fondosd fmes Deose DeowOe Dotuol fook dusofors o YO ONDAST

While wearing basic rig, lift and camy fire extinguisher a distance of x melres and
enter affected compartment within one minute of the alarm being raized (FAA).

Qldja) =ove you ever perloemed Tha Yas

roud Mo

Qli(b) Feguency [fmas pae monml | ot Ansewres> [w]

Glif{c) Asteo Duroton [mingterl «hiot Anpawreor El
Qli{d) Vericol DFtorce |Secio Mot Angawredy E

Qld{e) +Horzontol Ditonce (matees whict Anpaarsd> El

QI4 imporonce MG Anpagres [=]
Qldfg) Frysical Bor ehigt Angaeres> El

QUih) Tony of e "0 SDODVE 0N

pardormed giflesanty to e

ey Ofe OSICT0ED Deote

PASVOE COMMEr! Rane SHAl00
While wearing intermediate rig and OCCABA, lift and carry fire extinguisher a
distance of x metres and enter alfected compartment within three minutes (BA-P).

QlEa) =ave you ever pedorad "2 Tal

ol M

QIEb) Feguancy [firmes per month aNEL AREaErEan E

QIEfc) Actcal Dusation [Mmruies ] ARgakrEah E
Qlsd) Ve~ico Ditance |Secia Mol Ansaered® 3

QlEe) wHofsonta Distonce |Fetee Mol Anyeeress E

Q15T St ONcE Mot Ansyeereds 3
QlEg) Fryzieal o Mot Anseresr =]

QlE(h) #Fary of fha fazic obove o

patormad difeanty 1o o

iy Ofg J8srDed, Dedis

Crowise Cormmant Faee S/ A000
While wearing full firefighting ensemble and OCCABA lift and camry fire hoze a
diztance of x meires, atach to water main and enter affected compartment in
seven minvtes (BA-H).
Q'HI_'B} HOve Yoo Ve pafoemed TRy Yai

aged Ma
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Gld{a) Have you sves padoemed fh
tascd

GIE(b) Fraguancy [Yrmel par ot
GE{e] Actust Dusotion [romgtey)
Gla{d) Varisal DEtance joece
GE(e] Heostonts Datorce |maeta)
QI Impororce

I GE{g) Fryroa Eon
GE(N)  ary of fhe tatks sbowve one

padcrmaa differantly fo how
REy 0N JEIDFDEO DESIE
DroVOliE O P

@1Ta) Hove you ever peformes tha
sEmERd

Q@1iTb) Feguency [fimes per month

@) Actool Duration [minutes)

QINd) Veico Ditorce joecis

Q1Ts)} +Horzontol Distonce [mates
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[bookmark: summary][bookmark: summary1]Physical Employment Standards (PES) that represent the physical demands of military tasks are currently being developed for the Australian Defence Force. PES assessments are being developed in order to ensure all personnel can effectively carry out those tasks. The development of PES assessments that represent the physical demands of sea-going whole-of-ship activities for the Royal Australian Navy (RAN) is occurring from January 2013 to June 2016.



Nine whole-of-ship activities have been identified as physically demanding through focus groups with Navy personnel. The individual tasks that comprise these nine activities need to be determined to validate physically demanding whole-of-ship tasks. The validation process was undertaken in two phases: the observation of an Advanced Combat Survivability Course and the piloting of a job task analysis survey. The objective of these phases was to inform the development of a job task analysis survey that is to be implemented across a large sample Navy population.



Observation of the Advanced Combat Survivability Course occurred at the RAN’s School of Survivability and Ship Safety, HMAS Stirling. Seventeen sailors volunteered to participate in the study. Course components that were observed included: casualty search and evacuation, firefighting and leak stop and repair. The observations together with information from Navy policy (Australian Book of Reference 5476 Vol 1 - Royal Australian Navy Shipboard Combat Survivability—Damage Control Policy) and the previously held focus groups enabled the development of descriptions for the 29 identified combat survivability tasks. 



The developed task list was incorporated into a combat survivability based job task analysis survey. The pilot trial for the survey occurred at RAN’s School of Survivability and Ship Safety, HMAS Cerberus. Thirteen active management and instructor staff volunteered to participate in the study. The participants completed the online survey, answering questions in regard to task frequency, duration, distance, importance and physical effort. After the completion of the survey, a focus group was held with the participants to obtain feedback on survey design and content. The pilot survey resulted in a more detailed task list, a restructuring of answer options and a refined introductory script.



The work that has been completed to date has helped to refine the survey that will be administered to a large number of Navy personnel across a range of platforms, rates, ranks and experience levels. The data from the survey will subsequently be used to determine subjectively rated differences in whole-of-ship tasks between platforms. These ratings will aid in developing valid field observations and simulations where physical and physiological demands of the tasks will be quantified. Ultimately, this work will lead to the development of a scientifically defensible Navy PES baseline.  
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[bookmark: _Toc338745250][bookmark: _Toc404754417][bookmark: _Toc331489064]Introduction 

[bookmark: startoftext]Physical assessments and standards have historically been used by organisations to assess the capability of personnel for demanding occupations. This is particularly true in military organisations, where it is widely acknowledged that individual physical capability may directly influence the combat effectiveness of the organisation. By defining Physical Employment Standards (PES) that represent the real demand of military tasks, the Australian Defence Force (ADF) can ensure all personnel have the appropriate physical capacity to safely and effectively carry out those tasks. During the period January 2013 to June 2016, a sea-going, whole-of-ship (WOS) PES assessment will be developed based on physical and physiological demands of activities that are applicable to all sea-going Royal Australian Navy (RAN) personnel. The PES process involves a series of major steps and activities. Fundamentally, the research process moves from the identification of physically demanding WOS tasks to field observations and task simulations to setting scientifically defensible physical tests and standards that can be used to support selection, training and remediation. 



A number of physically demanding WOS activities have already been identified through focus groups with Navy personnel (Middleton & Carr, 2014). Participants were representative of personnel from a broad range of ranks (SMN – LCDR) and covered each platform of the RAN fleet. The focus groups resulted in a consolidated list of nine physically demanding WOS activities which generally fell into one of five categories (Movement around ship, damage control, medical response, replenishment at sea and movement of stores).



From these nine activities it was necessary to determine the individual tasks that are performed within each activity and assess if they constitute a physically demanding WOS task. Given Navy’s directive that the primary focus of the WOS PES baseline should be on combat survivability (CS), the RAN Advanced Combat Survivability Course (ACSC) was observed and quantified. In addition to determining individual CS tasks, this partially satisfied Navy’s request to quantify the physical demands of the course in order to draw parity with the WOS PES baseline when developed. Full quantification of the physical demands of the course will occur after the field observation and simulation phase.  



Once the observation and quantification of the physical demands of the ACSC is completed, the resulting exhaustive task list will be included in a survey administered to a large number of Navy personnel from a range of platforms, categories, ranks and experience levels. Collected data will include subjective ratings of task importance and physical demand as well as various task parameters.  The conduct of this survey will allow consultation with a greater number of Navy personnel—when compared to focus groups alone—to maximise the internal validity of the research process.



The purpose of this report is to describe the processes and results of the observation and quantification of the physical demands of the RAN ACSC (task identification) as well as the pilot study of the RAN WOS PES survey (task and survey validation).



[bookmark: _Toc404754418]Advanced Combat Survivability Course

[bookmark: _Toc404754419]Background

The ACSC aims to equip personnel with the knowledge and skills to work efficiently and effectively in damage control scenarios. The practical components of the course focus on the damage control elements of breathing apparatus operation, firefighting, leak stop and repair as well as casualty evacuation from toxic hazards. These components not only need a high degree of skill, they require Navy personnel to possess a certain level of physical fitness in order to be an effective member of a damage control team. 



The purpose of observing and quantifying the physical demands of the ACSC is twofold. Firstly, observing the course allows for the identification of tasks that are performed during CS activities. Secondly, quantifying the physical demands of the course through the collection of physical and physiological data will enable comparison between task demands on the course and during on-board duties. These data will be used to determine whether there is parity between the physical and physiological demands of the ACSC (or components of it) and CS tasks performed on-board each platform. If parity is drawn, the ACSC (or components of it) may be used in the development of PES assessments. For the purposes of this report, only the course observation will be detailed. The physical and physiological data of the course, once supplemented with additional data to be collected at a later date, will be reported in a subsequent report.





[bookmark: _Toc404754420]Methods

[bookmark: _Toc404754421]Study location and description

This study was conducted in November 2013 during the ACSC at the RAN’s School of Survivability and Ship Safety (RANSSSS), HMAS Stirling, Garden Island, Australia. The ACSC was run over a two-week period with a mix of theory (n=7), exam (n=4), instructional (n=2) and practical (n=10) classes (Appendix A). 



[bookmark: _Toc404754422]Participants

Seventeen sailors (15 male, 2 female; age 27.0 ± 4.4 years; height 177.2 ± 8.6 cm; mass 83.0 ± 12.7 kg; RAN service 6.2 ± 2.9 years; sea-going experience 3.1 ± 2.0 years) participated in this study. Written informed consent to procedures approved by the Australian Defence Human Research Ethics Committee was obtained from each participant before the onset of this study. 



[bookmark: _Toc404754423]Course component descriptions

Course components were carried out according to standard operating procedures and run by qualified instructors at all times. All course equipment was weighed using platform scales (PM150, Wedderburn, New South Wales, Australia).

[bookmark: _Toc404754424]Toxic Hazard

During the toxic hazard exercise, six sailors performed a search and rescue of a 6.7 kg OSCAR water training manikin in a fire unit (Figure 1). The six sailors were divided into three teams of two with each individual within each team conducting identical tasks. Each sailor wore an intermediate rig of coveralls, anti-flash, gum boots, Open Circuit Compressed Air Breathing Apparatus (OCCABA) and two Emergency Life Support Respiratory Devices (ELSRDs). The combined mass of clothing and equipment equated to 23.8 kg. Each member of Team 2 also carried two gas monitors (~ 1 kg additional mass per sailor). Team 1 entered the gas boundary and proceeded directly to the suspected source of the hazard then commenced their search for casualties in an up and outward spiral from the hazard source. Team 2 entered the gas boundary and commenced their search for casualties in a downward spiral to the hazard source. Teams 1 and 2 continued to search for casualties until they met, signifying that all compartments had been searched. Team 3 entered the gas boundary and proceeded to the ‘casualty’ (6.7 kg; Oscar – water-rescue training dummy, Emerald Marine, Washington, USA) that was found in a compartment. Once a new ELSRD was donned on the casualty, Team 3 performed a RAN safety lift and carry of approximately 10 m to the bottom of a ladder, secured a fire hose around the casualty and then performed a fire hose lift through the hatch and out of the compartment (Figure 1). 
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Figure 1: Toxic hazard exercise showing a team placing an ELSRD on the casualty (a) and performing a RAN Safety lift (b) and fire hose lift (c).



[bookmark: _Toc404754425]Leak stop and repair (LS&R) and firefighting round robins 

Participants took part in a number of activities that were set up in the leak stop and repair (LS&R) round robin exercise (Figure 2). Activities included the use of a Broco Underwater Cutting System (Broco, Inc., California, USA), a SalvageMaster Underwater Marine Tool (211HD, Ramset, Victoria, Australia) and a Bauer Air Compressor (C-D/DV/NAVY, Bauer Compressors, Inc., Virginia, USA). These activities were deemed to be instructional rather than practical and were not included in subsequent analyses. The practical components of the circuit training included a leak stop and repair exercise where participants were required to cover a leak with rubber and sheet metal then secure with ‘bulldog’ clips. Participants also conducted a door entry whilst carrying a fire extinguisher (approximately 14 kg) and proceeded to simulate the extinguishment of a fire.
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Figure 2: 	Firefighting and LS&R Round Robins included the use of a Ramset SalvageMaster (a), Broco Underwater Cutting System (b), a Bauer Air Compressor (c) and a Yanmar water pump (d). Participants also performed pipe repairs (e) and firefighting door entry (f).



[bookmark: _Toc404754426]Firefighting

Firefighting exercises involved teams of six participants entering a compartment in an attempt to extinguish a fire (Figure 3). Each participant was delegated to roles including Nozzleman, Hose Handler, Support Party IC or Hose Handler/Inductor/Hydrants. All participants entered the fire compartment with the exception of the Hose Handler/Inductor/Hydrants who remained outside to man the hydrant and assist in holding both hoses. This activity was conducted under three conditions: dry, wet and hot. The dry condition was performed without the discharge of water or the presence of fire. The wet condition was performed with the discharge of water but not in the presence of fire. The hot condition was performed with the discharge of water and the presence of fire. During the hot condition a participant also conducted boundary cooling whereby they continuously opened and closed the nozzle of a hose for five and ten seconds respectively to cool the bulkhead adjacent to the deck above the source of a fire.



The Nozzleman was required to hold the nozzle (4.6 kg) and direct a water stream in an appropriate pattern and flow rate (wet/hot). A Hose Handler was positioned behind each Nozzleman and was required to assist in pushing the hose forward to compensate for the nozzle reaction force (wet/hot), hold the weight of the hose, move the hose as required and assist the Nozzleman in directing the stream (wet/hot). The Support Party IC was required to search the compartment using a thermal imaging camera and physically (push and/or pull) direct the hose team to the source of any fire. 



[image: ]

Figure 3:	The six members of a Support Party. (From left to right) Back row: Hose Handler/Inductor/Hydrants (6), IC (3), Nozzleman (4), Hose Handler (5). Front row: Nozzleman (1), Hose Handler (2).



[bookmark: _Toc404754427]LS&R

The LS&R exercise consisted of two main tasks. Firstly, participants were required to cut an arbitrary length of 4 x 4 inch Oregon timber using a hand saw. They then carried a larger piece of timber (ranging from approximately 0.5 m and 3 kg to 2.0 m and 12 kg) a distance of 10 m and then ascended an external staircase (vertical height of 4 m) into a compartment where they passed the timber to a team member (Figure 4). The second task included team members erecting the timber vertically from the bottom deck and hammering wedges in place between the top of the timber and the top deck. A similar task was performed with breast pieces (timber placed in horizontal orientation) that were hammered between the bulkhead and a vertical piece of timber.
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Figure 4:	 LS&R exercises involved participants carrying 4 x 4 inch timber and erecting timber to stop and repair leaks.



[bookmark: _Toc404754428]Scenario Training

The final exercises that were performed by the participants were major damage control simulations that combined the firefighting and LS&R exercises.





[bookmark: _Toc404754429]Results

[bookmark: _Toc404754430]Equipment masses

The mass of each piece of equipment worn and/or used during the ACSC was collected (Table 1).

 

[bookmark: _Toc404754431]Combat survivability task list

There were distinct tasks that were performed during each practical component of the ACSC. Together with information gathered from ABR 5476 and the focus groups held previously with Navy personnel (Middleton & Carr, 2014), task descriptions were formulated and collated to form the CS task list (Table 2). Refinement of these task descriptions were obtained in consultation with ACSC staff before being incorporated into the survey.




Table 1: Equipment masses from the ACSC.

		Item Type

		Item Description

		Mass (kg)



		Clothing

		Fire helmet

		1.5



		

		Mask

		0.7



		

		Fire pants and jacket

		3.4



		

		Gloves

		0.3



		

		Shoring helmet

		0.6



		

		Goggles

		0.1



		

		Gumboots

		2.4



		

		Coveralls

		1.2



		

		Anti-flash

		0.3



		

		OCCABA (fully charged)

		14.6



		Firefighting

		9 L stored pressure fire extinguisher

		14.2



		

		38 mm fire hose (uncharged)

		6.6



		

		64 mm fire hose (uncharged)

		16.4



		

		Typhoon fan

		13.6



		

		Rake

		2.6



		

		Nozzle

		4.6



		LS&R

		4 x 4 timber (2 m in length)

		12.3



		

		Pad piece

		2.5



		

		Splinter box

		3.2



		

		Gunter Batten

		1.5



		

		Roaming bag

		6.1



		Toxic Hazard

		Emergency Life Support Respiratory Device

		2.3



		

		Oscar water rescue training dummy

		6.7










Table 2: Combat survivability task list incorporated into the pilot survey.

		Task Category

		Task #

		Task Description



		Emergency Situations

		1

		Hands to Action Stations



		

		2

		Hands to Emergency Stations



		

		3

		Hands to Leaving Ship Stations



		

		4

		Conduct a single emergency cable run in five minutes



		Firefighting

		5

		While wearing basic rig, lift and carry fire extinguisher a distance of x metres and enter affected compartment within one minute of the alarm being raised (FAA)



		

		6

		While wearing intermediate rig and OCCABA, lift and carry fire extinguisher a distance of x metres and enter affected compartment within three minutes (BA-P)



		

		7

		While wearing full firefighting ensemble and OCCABA lift and carry fire hose a distance of x metres, attach to water main and enter affected compartment in seven minutes (BA-H)



		

		8

		While wearing full firefighting ensemble and OCCABA and acting as a nozzleman, participate in sustained use of charged fire hose



		

		9

		While wearing full firefighting ensemble and OCCABA and acting as IC, move and support nozzlemen



		

		10

		While wearing full firefighting ensemble and OCCABA and acting as a hose handler, move with and support nozzleman’s charged hose



		

		11

		While wearing full firefighting ensemble and OCCABA and acting as a Hose Handler/Inductor/Hydrants, hold hoses for an extended period of time.



		

		12

		Lift and carry as a team of two, a de-smoking fan a distance of x metres



		

		13

		While wearing full firefighting ensemble and OCCABA conduct fire overhaul



		Leak Stop and Repair

		14

		Enter affected compartment within three minutes of the alarm being raised in search of casualties



		

		15

		Lift and carry as a team of three, a de-watering pump a distance of x metres in three minutes



		

		16

		Cut 4x4 Oregon timber to size using a hand saw



		

		17

		As a team of two, carry timber piece from storage area to required site



		

		18

		As a team of two, carry acro shoring from storage area to required site and erect by twisting



		

		19

		Hammer wedges into place in order to secure vertical and breast pieces



		

		20

		Hammer plugs into place in order to maintain hull integrity



		

		21

		Carry a tool bag and conduct a permanent pipe repair















		Task Category

		Task #

		Task Description



		
Toxic Hazard

		22

		Wearing intermediate rig and OCCABA while carrying two spare ELSRDs and as a member of Team One (Search), enter affected compartment and spiral upwards to meet Team Two placing ELSRD on first casualty within four minutes



		

		23

		Wearing intermediate rig and OCCABA while carrying two spare ELSRDs and as a member of Team Two (Search), enter gas boundary and spiral downwards to meet Team One placing ELSRD on first casualty within four minutes



		

		24

		Wearing intermediate rig and OCCABA while carrying two spare ELSRDs and as a member of Team Three (Casualty Evacuation),  enter gas boundary and evacuate casualty



		

		25

		As a member of Team Four (Repair Team) and wearing intermediate rig and OCCABA, carry a kit bag with tools and repair and clean up toxic hazard



		Casualty Evacuation

		26

		While wearing OCCABA individually or in a team of two, perform a fire hose lift as a member of Team One (upper) or Team Two (lower)



		

		27

		While wearing OCCABA individually or in a team of two, perform a Res-Q-Mate stretcher lift as a member of Team One (above) or Team Two (below)



		

		28

		In a team of 6-8, lift and carry a casualty on a Res-Q-mate stretcher from site of injury x metres to first aid post/sick bay



		

		29

		While wearing OCCABA and in a team of two, lift and carry a casualty using a fore-aft carry from site of injury x metres to first aid post/sick bay











[bookmark: _Toc404754432]Pilot Survey 

[bookmark: _Toc404754433]Background

The rationale for implementing surveys in RAN PES development include the removal of potential bias from focus group data, to allow for a much larger number of respondents to be sampled and maximise the internal validity of the research. To ensure that the results of the survey are able to be analysed with confidence, the survey items must be validated. This was achieved by conducting a pilot survey and follow-up focus group that attained the following:

1. Determination of the suitability of the instruction brief

2. Identification of issues with survey format, layout and functionality

3. Identification of incorrect task descriptions

4. Identification of missing tasks

5. Determination of the suitability of answer options.   



[bookmark: _Toc404754434]Methods

[bookmark: _Toc404754435]Pilot study location and description

This study was conducted in April 2014 at the RANSSSS, HMAS Cerberus, Cribb Point, Australia. 



[bookmark: _Toc404754436]Participants

Active management and instructional staff members from the RANSSSS (Fleet Base – South) were chosen to participate in the pilot survey and focus group as they were deemed to be subject matter experts in the area of CS.  Thirteen sailors (age 36.7 ± 9.3 years, range 23 – 54; RAN service 16.5 ± 11.2 years, range 5.5 – 38) participated. Written informed consent to procedures approved by the Australian Defence Human Research Ethics Committee was obtained from each participant before the onset of this study. All 13 participants completed the survey with 12 of these participating in the focus group.



[bookmark: _Toc404754437]Survey

The survey consisted of 52 questions relating to demographics, CS tasks and general movement patterns on platforms. The majority of questions focussed on CS tasks across five areas; emergency procedures, firefighting, LS&R, toxic hazard and casualty evacuation. For each CS task participants were asked questions in relation to:

1. Frequency

2. Duration

3. Distance

4. Importance

5. Physical effort.



Thirteen computer terminals with Defence Restricted Network access were used to access and complete the survey online. The survey was stored on a web-based platform using Qualtrics online survey software (Qualtrics, Utah, U.S.A.). These computers were located across 4 rooms within the same building.  All participants were given a slip of paper detailing the web address that was required to access the survey. The survey was initially constructed with the help and assistance of Defence Evaluations, Defence Learning Branch. Participants were given a piece of paper and pen to note any comments/concerns while completing the survey to aid in focus group discussions. 



Participants were initially briefed about the PES project and their role in the development of the survey. A pre-prepared information and instruction brief about the survey was read verbatim by a member of the research team. Once fully informed, participants sat at a computer terminal and proceeded to navigate to the survey website address using the link provided. Participants were encouraged to ask questions and write down any thoughts or concerns. Participants’ responses were collected via a combination of clustered drop down boxes and 7-point Likert scales. At the completion of the survey participants were able to type general comments into a text box (Appendix B).



Following survey completion, participants congregated in a lecture room where they took part in a written version of the survey. Participants were given a printed copy of the survey and asked to answer selected questions by writing their answers as a whole number as opposed to a range. The questions selected for this were questions that could only be answered by selecting clustered drop-down options in the online format. Participants were given approximately 15 minutes to complete as much of the survey in writing as possible.



[bookmark: _Toc404754438]Focus Group

The focus group was conducted in a classroom (Figure 5) and consisted of questions aimed to obtain feedback from participants regarding the design of the survey. A member of the research team acted as the focus group moderator. The focus group was introduced by the moderator and all participants were encouraged to respond openly and honestly. Participants were asked to leave their rank at the door to facilitate an open and candid discussion. Input from all researchers was welcomed and open dialogue was fostered. The focus group followed an unstructured formula rather than adhering to a series of structured questions so that the conversation could flow naturally.





Questions were asked regarding the length, design, layout and content of the survey questions/answers. A sample question for the focus group is, “Do you feel that any response option were restrictive or didn’t enable an accurate response to this question?” A portable video camera with tri-pod and audio recorder were used to record the focus group.



[image: ]

Figure 5: Classroom configuration for the post-pilot survey focus group.



[bookmark: _Toc404754439]Data Analysis

Data from each CS task was examined separately. The ratio of personnel that had performed each task to those that had not was calculated. The range of clustered drop-down responses for each of the four sub-questions for each CS task was calculated and directly compared to the written responses given by each participant. This was done in order to determine whether clustered drop-down responses captured the full range of potential open written responses.



General comments were received to determine if any improvements could be made to the survey with a focus on improving task descriptions. In addition, all members of the research team took notes during the focus group in relation to the survey for further analysis.





[bookmark: _Toc404754440]Results

[bookmark: _Toc404754441]Demographics

The demographic information of each participant was collected in the survey (Tables 3 and 4).



Table 3: Sex and rank frequency data of the pilot survey participants.

		Variable

		n

		Frequency



		Gender

		13

		



		     Male

		

		12



		     Female

		

		1



		Rank

		13

		



		     Warrant Officer

		

		1



		     Chief Petty Officer

		

		3



		     Petty Officer

		

		1



		     Able Seaman

		

		4



		     Leading Seaman

		     

		4










Table 4: Age and service experience of the pilot survey participants.

		

		n

		Mean (±sd) / Range



		Average Age (years)

		13

		



		     Mean (SD)

		

		36.7 (9.3)



		     Min

		

		23



		     Max

		

		54



		Time since last at sea (years)

		11

		



		     Mean (SD)

		

		4.2 (5.9)



		     Min

		

		0.25



		     Max

		

		20.5



		Time served in RAN (years)

		12

		



		     Mean (SD)

		

		16.5 (11.2)



		     Min

		

		5.20



		     Max

		

		38.17



		Time in current position (years)

		12

		



		     Mean (SD)

		

		1.9 (1.0)



		     Min

		

		0.08



		     Max

		

		3.33







[bookmark: _Toc404754442]Survey

Mean online survey completion time was 32 ± 5 min. Examination of the number of participants that performed each CS task showed at least two participants (15 %) had engaged in each task. The comparison of clustered drop-down response ranges to open answer responses showed that response categories did not capture the full range of potential answers.



[bookmark: _Toc404754443]Focus Group

Discussion in the focus group revealed that participants were generally happy with the design of the survey. Participants agreed that the survey flowed well and that no questions were repeated. Participants agreed with the suggestion that allowing them to input their answers rather than select from a range of categories would be preferable. Participants where happy with the overall content of the survey and agreed that all questions were clear and did not include any tasks that were not WOS. Similarly there were no tasks that participants felt were omitted.



One participant commented that the fore-aft lift should be described as a RAN safety lift for greater clarity. Furthermore it was suggested that the wording of questions should be as specific as possible in order to minimise any ambiguity as to how questions are interpreted. Participants agreed that many of the questions were generic and the survey would capture a variety of responses across platforms. Finally participants agreed that providing more information towards the intended outcomes of the study may be useful in motivating participants to complete and engage with the survey.



The outcome of the pilot survey resulted in a more defined and detailed CS task list (Table 5), a restructuring of answer options (i.e. text boxes as opposed to clustered drop downs) and a refined introductory script. The final task list also incorporated three non-CS tasks (Tasks 1-3) that were deemed to be physically demanding WOS tasks through the earlier focus groups (Middleton & Carr, 2014).



Table 5: The final task list that will be incorporated into the RAN PES WOS survey.

		Task Category

		Task #

		Task Description



		Replenishment at Sea

		1

		Perform line handling.



		

		2

		Participate in the breakdown of a pallet of stores while at sea.



		Storing

		3

		Participate in storing a vessel while alongside.



		Emergency Situations

		4

		Closing up to action stations.



		

		5

		Closing up to emergency stations.



		

		6

		Closing up to leaving ship stations.



		

		7

		Conduct a single emergency cable run in 5 minutes.



		Firefighting

		8

		Lift and carry a fire extinguisher a distance of x metres and enter affected compartment within one minute of the alarm being raised (FAA).



		

		9

		Lift and carry a fire extinguisher a distance of x metres and enter affected compartment within three minutes (BA-P).



		

		10

		Lift and carry a fire hose a distance of x metres, attach to water main and enter affected compartment in seven minutes (BA-H).



		

		11

		As a nozzleman, participate in sustained use of a charged fire hose.



		

		12

		As the IC, move and support nozzlemen.



		

		13

		As a hose handler, move with and support nozzleman’s charged hose.



		

		14

		As a Hose Handler/Inductor/Hydrants, hold hoses for an extended period of time.



		

		15

		Conduct boundary cooling.



		

		16

		Conduct fire overhaul.



		Leak Stop and Repair

		17

		Enter affected compartment within three minutes of the alarm being raised in search of casualties.



		

		18

		Lift and carry as a team of three, a de-watering pump a distance of x metres in 3 minutes.



		

		19

		Lift and carry as a team of two, a de-smoking fan a distance of x metres.



		

		20

		Cut 4x4 Oregon timber to size using a hand saw.



		

		21

		As a team of two, carry timber piece from storage area to required site.



		

		22

		As a team of two, carry acro shoring from storage area to required site and erect by twisting.



		

		23

		Hammer wedges into place in order to secure vertical and breast pieces.



		

		24

		Hammer plugs into place in order to maintain hull integrity.









		Task Category

		Task #

		Task Description



		Toxic Hazard

		25

		Carry a tool bag and conduct a permanent pipe repair.



		

		26

		As a member of Team 1 (Search) and carrying two spare ELSRDs, enter affected compartment and spiral upwards to meet Team 2 placing ELSRD on first casualty within four minutes.



		

		27

		As a member of Team 2 (Search) and carrying two spare ELSRDs, enter gas boundary and spiral downwards to meet Team 1 placing ELSRD on first casualty within four minutes.



		

		28

		As a member of Team 3 (Casualty Evacuation) and carrying two spare ELSRDs, enter gas boundary and evacuate casualty.



		

		29

		As a member of a Team 4 (Repair Team), carry a kit bag with tools and repair and clean up toxic hazard.



		Casualty Evacuation

		30

		Individually or in a team of 2, perform a fire hose lift.



		

		31

		Individually or in a team of 2, perform a Res-Q-Mate stretcher lift.



		

		32

		In a team of 6-8, lift and carry a casualty on a Res-Q-Mate stretcher from site of injury x metres to first aid post/sick bay.



		

		33

		In a team of 2, lift and carry a casualty using a RAN Safety Lift (i.e. fore-aft carry) from site of injury x metres to first aid post/sick bay.











[bookmark: _Toc404754444]Conclusion and Future Work

The observation of the ACSC demonstrated that within each CS activity there were a number of discrete tasks. These tasks were incorporated into the pilot survey and validated by CS subject matter experts. These subject matter experts also gave valuable feedback about the design and content of the survey which will allow for a more effective survey to be developed and implemented across the RAN. The intent of the job task analysis survey is to capture task parameters across multiple platforms. There are a number of ways that a large survey could be implemented.

· OPTION 1 (Email): Send personnel an email with a link to the survey.

· OPTIONS 2 (Classroom): Personnel are scheduled to attend a 1-hour session in a classroom on base. The research team is not present and therefore cannot deliver a brief or clarify questions and give direction. 

· OPTIONS 3 (Classroom): Personnel are scheduled to attend a 1-hour session in a classroom on base in which they are briefed by the research team. The research team is also available to clarify questions and give direction. 

· OPTION 4 (iPad): Personnel are scheduled to attend a 1-hour session aboard their vessel in which they are briefed by the research team. The research team is also available to clarify questions and give direction. Data is captured by third party software for analysis.



The quality of the responses from Navy personnel is of utmost importance. Although not intentional, some inaccuracies in answers may stem from confusion, motivation, or lack of clarity in regard to the questions being asked. To overcome these inaccuracies, it is vital that the research team are in attendance during the completion of these surveys. This allows Navy personnel to seek clarification on questions and advice in order to complete the survey to the best of their abilities. It is therefore desirable to conduct the survey data collection in person with Navy personnel. This may require the conduct of multiple surveys in multiple locations in order to obtain the necessary data quantity and quality. A comparison of the consequences of each implementation strategy in relation to data quality, data quantity and work disruption is presented in Table 6.



Table 6: Consequences of different survey implementation strategies.

		OPTIONS

		Data Quality

		Data Quantity

		Work Disruption



		1. Email

		Low

		Med

		Low



		2. Classroom (Research team not in attendance)

		Low-Med

		Low-Med

		Med



		3. Classroom (Research team in attendance)

		High

		Med

		Med



		4. On-board using iPad (Research team in attendance)

		High

		Med

		Low







Due to the aforementioned reasons, the preferred data capture method is OPTION 3 - Conduct survey in a classroom at multiple bases with the research team in attendance. OPTION 4 is the next best alternative as although on-board distractions may be present, it will still allow for the research team’s attendance. It is perceived that OPTIONS 1 & 2 will result in poor data quality and lower response rates so the resource investment may not be justified.



It is envisaged that the additional time required to conduct surveys in person will reduce the time taken to collect data on board vessels during the FO&S stage of PES development. By obtaining accurate data during the survey stage, the disruption of vessels during the FO&S stage will be minimised. 



The work that has been completed to date will assist in refining the survey to incorporate the final WOS task list. The data from the survey will be used to determine subjectively rated differences in WOS tasks between platforms. These ratings will aid in developing the field observations and simulations of these tasks to quantify the physical and physiological demand across all platforms. The quantified demands will be used in conjunction with the survey results to understand the total demand of each task and will lay the foundation for the development of the scientifically defensible Navy PES baseline.
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Table A1: Advanced Combat Survivability Course schedule. Practical classes are highlighted in yellow.

		Time

		Monday

		Tuesday

		Wednesday

		Thursday

		Friday



		0830

		Safety brief

		CBRND Exam

		LS&R Exam

		Toxic Hazard Exam

		Fire Fighting Exam



		0900

		CBRND Theory

		LS&R Theory

		Command & Control

		Fire Fighting Theory

		Fire Fighting & LS&R Round Robins



		0930

		

		

		

		

		



		1000

		

		

		

		

		



		1030

		

		

		Toxic Hazard Theory

		

		



		1100

		

		

		

		

		



		1130

		

		

		

		

		



		1200

		

		

		

		

		



		1230

		CBRND Theory

		LS&R Theory

		Toxic Hazard Practical

		Fire Fighting Theory

		Fire Fighting & LS&R Round Robins



		1300

		

		

		

		

		



		1330

		CBRND Practical

		

		

		



		1400

		

		Board Plotting

		

		



		1430

		

		

		

		



		1500

		

		

		

		



		1530

		

		

		

		



		1600

		

		

		

		



		1630

		

		

		

		












		

		Monday

		Tuesday

		Wednesday

		Thursday



		0830

		LS&R Practical

		Scenario Training

		Scenario Training

		Practical Assessment



		0900

		

		

		

		



		0930

		

		

		

		



		1000

		

		

		

		



		1030

		

		

		

		



		1100

		

		

		

		



		1130

		

		

		

		QC and Debrief



		1200

		

		

		

		



		1230

		Fire Fighting Practical

		Scenario Training

		Scenario Training



		1300

		

		

		



		1330

		

		

		



		1400

		

		

		



		1430

		

		

		



		1500

		

		

		



		1530

		

		

		



		1600

		

		

		



		1630
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