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SUMMARY PAGE

During 1972, the Naval Aerospace Medical Research Laboratory (NAMRL)
conducted a series of investigations analyzing the operational functions of the
NFO. A major part of that series involved the determination of the tasks per-
formed by the NFO in various aircraft. Specifically, the NFO positions examined
were: P-3C NAVCOM, P-3B TACCO, P-3C TACCO, RA-5C RAN, A-6 B/N, EA-6
ECMO, E-2 CICO, and F-4 RIO. For each of the NFO positions a Function
Description Inventory (FDI) was developed. The purpose of this part of the
study was to develop a compendium of functions encompassing all the duties and
tasks contained in the various FDIs, to have this compendium reviewed by NFO
personnel of all the respective operational squadrons and to do a cross-compari-
son based on thsse data to provide information as to which NFO communities per-
form the tasks and to what extent.

This report provided a useful compendium of functions and tasks
required to be performed by the operational NFO community. This publication,
along with the eight volumes of the NFO Function Analysis, should be useful to
personnel responsible for evaluating, revising, or developing NFO training
programs.
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BACKGROUND

The Chief of Naval Operations (CNO) , in the course of revievwing training
effectiveness, has recognized a need tor a continuing, comprehensive effort to
develop data that can be used as the basis for revisions to Naval Flight Officer

(NFO) training programs, and to aid in determining future training equipment
requirements and characteristics.

In response to this need, CNO requested assistance from thu Chief, Bureau
of Medicine and Surgery (BUMED) in conducting a series of investigations analy-
zing the operational functions of the NFO. This project was assigned to the Aero-

space Psychology Department, Naval Aerospace Medical Research Laboratory.
The approach adopted by the NAMRL research team consisted of the following
two phases; viz, the Function Analysis (Phase One) and The Comirionality

Analysis (Phase Two)

Ph,-se One surveyed the following eight NFO positions: P9C NAVCOM, P3B

TACCO, P3C TACCO, RA5C RAN, A6 B/N, EA-6 ECMO, E-2 CICO a.nd F-4 RIO.
The Function Analysis involved the determination of (1) the roles, duties, and
tasks performed by the NFO in a given aircraft, (2) what percentages of NFOs
did a given task/duty, (3) how much time and effort were spent on the various
roles, duties and tasks, and (4) the importance of the tasks and duties. The

approach used during this first phase of the project combined some of the best
features of the checklist, open-ended questionnaire, and interview methods.
The principal tool used was an inventory or detailed list of activities. The
inventory method had the advantage of being simple in that the NFOs merely
checked their rating of the roles, duties and tasks listed, and ther wrote in only

those duties and tasks which did not appear. The procedure was economical !n

that it allowed for a broad sampling, a ready synthesis of a large amount of
information, a high level of standardization, and lent itself to computer analysis

of the data provided by the inventory.

The inventories developed were referred to as the NFO Function Descrip-
tion Inventories (FDI) in general, or the P-3C TACCO FDI, F-4 RIO FDI, A--6
B/N FDI, etc., when referring to a specific FDI.

The attempt of each FDI was to cover all the respective NFOs' operational
activities. This included, in addition to the NFOs activities in flight, any duties
and tasks directly related to the flight's mission prior to the flight. Activities
outside this framework (e.g., collateral duties) were not included in 1he inveri-
tory. The NFOs' operational mission activities were categorized into the follow-

ing three hierarchical levels:

1. Role - a broad category of activity considered to exist f.r al. NF(Ts
regardless of type (except in the case of the P- 3C NAVOOM) . E'ach role may

encompass a number of duties and tasks. Six such roles were iflentified: Corn
municator/Coordinator, Navigator, Tactician, Sensor Manager. We-a•.po•f'
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Manager, and Assessor of Systems. These six roles encompassed 100 per cent
of the responsibilities of the NFOs within an operational mission framework.

2. Duty - a large segment of activity performed by an NFO. All the
duties under a role in combination define 100 per cent of the role.

3. Task - a unit of work activity which forms a significant part of a duty.
All the tasks under a duty in combination define 100 per cent of the duty.

The two scales used in the FDI for rating tasks, duties, and roles were

"Part of Position" and "Criticality." The "Part of Position" rating consisted of a

seven-point scale measuring the relative proportion of time and effort required
to porform each task/duty/role within the given frame of reference provided in
the instructions. The "Criticality" rating consisted of a seven-point scale
reflecting the relative importance of each task/duty/role.

The procedural steps followed in the development of an FDI were:

1. Source material was acquired to provide guidelines for the selection
and wording of duties and tasks.

2. Local technical advisors (NFOs experienced in the particular aircraft
under study) reviewed pools of duty and task items for applicability, and
developed additional items.

3. A preliminary FDI was developed based on reviewer comments, recom-
mendations, and additions to the duty/task list.

4. Selected members of a Readiness Air Group (RAG) squadron for the
subject aircraft reviewed the preliminary inventory.

5. On the basis of this review a final FDI was developed for each NFO
position and mailed to the respective operational squadrons in the fleet to be
responded to by the ten (10) most experienced NFOs in the squadron.

When a final FDI had been developed and was ready for mailing, ten (10)

copies of the FDI, along with a cover letter from the Chief of Naval Operations,
and two control sheets, were boxed and sent to the respective squadron command-

ing officers. The cover letter provided background information about the pro-

ject and instructions that the inventories were to be returned within seven days

of receipt. This procedure provided a return rate well above the usual 40% -

60% rate experienced by others in their use of the mailing inventory approach.

The massive amounts of data generated by the inventories necessitated,

at least in part, a processing and analysis by an automatic data processing and
computer system. Intormation from completed FDIs received from the fleet was

coded, key-punched, stored, and computer analyzed by a UNIVAC 418 computer

2 4



system. The computer analysis involved generating frequency distributions:
computing means, standard deviations, percentages, and rank ordering.

Completion of Phase One, the Function Analysis, provided the following
eight reports:

Naval Flight Officer Function Analysis. Volume I.
P-3C Navigation Communications Officer (NAVCOM).

Naval Flight Officer Function Analysis. Volume IT.
P-3B Tactical Coordinator Officer (TACCO).

Naval Flight Officer Function Analysis, Volume I11.
P-3C Tactical Coordinator Officer (TACCO).

Naval Flight Officer Function Analysis. Volume IV.
RA-5C Reconnaissance Attach Navigator Officer (RAN),

Naval Flight Officer Function Analysis. Volume V.
A-6 Bombardier Navigator Officer (B/N).

Naval Flight Officer Function Analysis. Volume Vi.
EA-6 Electronic Counter Measures Officer (ECMO),

Naval Flight Officer Function Analysis. Volume VII,
E-2B Communications Information Coo•'dinator (CICO)

Naval Flight Officer Function Analysis. Volume VIII.
F-4 Radar Intercept Officer (RIO).

Phase Two, the Commonality Analysis, is an attempt to make a cross-
comparison as to which NFO communities performed which tasks and to what
extent. The first attempt at a commonality analysis was made with the assump-
tion that each FDI developed during Phase I contained all the tasks performed by
each respective NFO community and that any task(s) shared by two or more NFO
communities would be reflected in their individual FDIs. However, because the
individual FDIs were developed independently, not all similar tasks were defined
exactly the same for all positions, and some tasks were omitted for some positions.
Thus, the analysis of commonality or uniqueness' of tasks across all NFO positions
required supplementary data. A compendium Position Commonality Inventory
(PCI) was developed consisting of all the roles, duties, and tasks, reflected in
the eight individual FrJIs. In addition, several tasks that had been written in by
the NFOs reviewing the FDIs were included in the PCI. Copies of this encom-
passing inventory were then sent to all the NFO operational squadrons for review
and completion.

3



METHOD

On each page of the PCI and alongside the tasks were eight columns each
headed by an NFO community. Prior to sending copies of the PCI to the opera-
tional squadrons determinations were made as to which task statements had
already been identified as being performed by certain NFO communities. These
determinations were based upon the FDI data from Phase One. Where a task
statement had been so identified an X was placed alongside it and under the
appropriate NFO community heading (s) . The NFO reviewing the PCI was
instructed to simply skip over those tasks which already had an X placed under
his NFO community heading and go on to the next task, if there was no X and he
thought his NFO community did in fact conceivably perform that particular task
then he was to place a check (\/) in that space; otherwise, he was to leave it
blanK. The complete set of instructions can be found in Appendix A.

Two copies of the PCI were mailed to each of the operational squadrons
being sampled. It was requested of each squadron commanding officer that two
NFOs be assigned the task of completing the PCI and that they be returned within
seven days of receipt. Of the 74 squadrons sampled, 53 squadrons retul ned com-
plated inventories for a highly satisfactory 71% return rate. A complete list of
the squadrons sampled is shown in Table I.

Operational Squadrons Sampledl

IC3C P.31 1k3(C IR \-5C U), -. 6 ,1>-28 I,-
N .AVCO\I TACCO TA(C;:O RAN B/N EI,(NO CICO RIO

\1V21 \1P , VP 24 RVAII I VA 42 VA.Q 131 VAA 121 VF II
NP 19 VI I VP49 IRVAII 5 VA35 3A Q 131 V IN 122 VNF 14
VI) 56 VP 26 NP 36 I\VAtl 6 VA 65 \'AQ 1341- VA1' 123 VI, 31 I
VP 1.7 V'i 23 VN 4T7 VAIt I VA 75 -VAW 12.1 V 32
VP I8 VP II V,,P 48 RVAII 13 N A 115 VAI 125 Vi, 33
VN150 VP 10 VP 1) {RVAIi 9 N A\ 128 VA.\ 126 VIN,'.11

V11 9 \1 \11 I % A \ 115 'A 113 VF" 74
VP 19 R\AI 12 .\ l V145 N,.A"W 114 N VIlI
VP 22 I{VAII II- A\ 196 VA\ 1ý 15 NIF 102
\P 4) N % 341 VA\A 116 %I" 103
VP 4,6 VA 176 % F 21
NTP413 VA 165 VI" 51

ViF 92
\ I" 96
VF III
N I" 114
N F" I Q:
% IF 151
'.I" 131
N F 151
SF" 161• \SI." 21'.
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"Each task contained in the PCI was analyzed in terms of the percentage of
sampled NFOs performing the task in a particular community. Where the task
existed in the original FDI this percentage was already available. Where the
percentage was derived from the PCI it was computed by dividing the number of

NFOs placing a check (V/) alongside the task by the number of NFOs returning
completed inventories. Each of the NFO communities were, of course, con-
sidered separately.

The number of completed and returned PCIs for each NFO community was
as follo%.s:

1. P-3C NAVCOM =B 5. A-6 B/N = 25

2. P-3B TACCO = 16 6. EA-6 ECMO 4

3. P-3C TACCO 8 7. E-2 CICO = 14

4. RA-5C RAN = 16 8. F-4 RIO = 33

RESULTS

TASK EVALUATIONS

The task statements and the percentage of each of community performing
the tasks are presented in Tables II through XXXVI. The tables are organized
according to Role/Duty categories and follow the exact sequence as contained in
the PCI. The percentage values derived from the compendium or PCI data are
within parentheses while those based upon the FDI data of Phase One have no
parentheses. An essential difference between the two phases is that the PCI
data are based on smaller samples of NFO reviewers.

RECOMMENDATIONS

This report, along with the eight volumes from th. Function Analysis,
should be useful to educational specialists or other personnel responsible for
evaluating, revising or developing NFO training programs. Each task or
behavioral objective reflected in the operational data aids in the determination
of the learning objectives in the training program. Thus, one should consider
carefully the following possibilities:

(1) A reduction or elimination of training for a task performed by a small
percentage of operators and which has a low criticality value.

(2) An increase in training for a task performed by a large percentage of
operators and which has a high criticality value.

5



(3) Introduction of learning objectives in the training program for tasks

being performed in the fleet that were not previously considered.

(4) An earlier introduction in the training program of learning objectives
for tasks being performed by several NFO communities. The extent to
which this is practical will be dependent upon the degree to which the
task is system bound. However, when it is practical the results will
usually be an increase in cost effectiveness.

The most immediate use of these data would probably be that of allowing
the RAGs to evaluate their training programs. Any training revisions made at
the RAG level should be examined in terms of its impact on undergraduate train-
ing. In other words, just as the description of the NFO's operational tasks
helps to define what RAG training should consist of, so the demands of RAG
training helps in defining the content of undergraduate training.

In addition to the data's usefulness to training they may also provide needed
feedback to human engineers concerning the validity of their analysis during
development.

The operational feedback reflected in these reports should not be con-
side-red as a one-time evaluation, but rather one evaluation in a continuous pro-

if evaluations. The operational scene is a dynamic one requiring a dynamic
idedback system. The FDIs and PCI developed during this project provide the
basic tools and methodology for conducting a continual analysis of the NFO's
operational performance requirements.

6
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APPENDIX A

Instructions for Completing the NFO
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INSTRUCTIONS FOR COMPLETING THE NFO COMMONALITY INVENTORY

1. This inventory is a compendium of operational tasks that are conceivably
performed by one or more NFO communities (viz., P-3C NAVCOM, P-3B TACCO,
P-3C TACCO, RA-5 RAN, A-6 B/N, EA-6 ECMO, E-2 CICO, F-4 RIO). The deter-
mrination of which NFO communities perform a particular task and which do not is
not complete. Your responses to this inventory will be a basis for that deter-
mination.

2. This inventory has been broken down into roles, duties and tasks. Each
task should be interpreted within the context of its role/duty.

3. You will note that alongside of each task there may exist an x (s). An x
means that particular task has already been identified as being performed by the
NFO community (ies) under which the x exists. When there already exists an x
alongside a task under your NFO community column simply skip over and go to
the next task.

4. If there is no x in your NFO community column alongside a task that you
think your NFO community does conceivably perform then place a check ( v
in that space. If, however, you feel that task is not conceivably performed by
your community, then leave it blank. In other words, your task is to look for
omissions, of which there may be many.
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