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ABSTRACT

This research investigated how different experts in a angle domain chose their individud
subjective evauation criteria of a highly aggregate task based upon their individud differences.
The Conning Officer Virtud Environment (COVE) was utilized to provide a domain of experts
and a subjectively evaluated task. 116 expert ship-handlers were investigated to understand
how their persondity affects their evaluation of a novice performing an underway replenishment
(UNREP). The experts were issued a survey that inventoried their persondity, UNREP
evadudion criteria, and ship handling style. In generd, the participant experts were lower in
Neuroticism and higher in Extraverson and Conscientiousness than the average adult.
Extraversion appeared to be corrdlated with the expert’s desire to use Sensory Input as a
critical evauation criterion
(r =.18) while Openness was correated with Andytica Input (r =.16) and UNREP style (r
= .16) as critical evduation factors. Also correlated with UNREP style was Agreeableness (r
=.16). Findly, the expert's leve of Conscientiousness corrdated with the critical evauation
criteria of Andytica Input = .17) and Sensory Input (r = .39). Results from this research
provide indght to the link between observed behavior and its subjective evduation and will
alow COVE's programmers to develop an Indligent Tutoring Sysem (ITS) that will customize

the automated training process.
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. INTRODUCTION

A. MOTIVATION

The military services have historicaly been an gpprenticeship sysem.  Beginning with
the early days of sal, United States Navd Midshipmen would spend severd years serving
aboard a gngle ship with a sngle captain.  Under the tutdage and guidance of his master
captain, the apprentice midshipman would learn the art of sall and war. A midshipman would
be promoted to the rank of an officer of the line only after gaining his captain’s full trust and
confidence in his knowledge and abilities. This type of highly specidized training required vast
resources and the dedication of numerous personnel.

Whether a sallor, marine, soldier, or airman, the United States Military warrior of the
new millennium is required to do more with less. Fewer troops, wegpons, training time, and
fisca resources are requiring the armed forces to re-evauate every facet of operations. In
particular, budget draw downs and the increasing complexity of hardware necessitates the need
to create cost-effective training dternatives. As computing power and speed increase, the
dedre for utilizing computers as a beneficid traning tool dso increases. Using modern
computers  ever increasng high fiddity virtud environments (VES) as a traning tool for
performing spatid and cognitive tasks are a particular area of increasing demand since VES
provide the potentid capability for a trainee to practice and master complex and highly
dangerous tasks sy, efficiently, and economicaly [CAIR96].

1



B. OBJECTIVE

“The best known generdization in human learning is that practice makes perfect’
[ANNEB9]. The cavest to this cliché is that the student is practicing the right task in the right
ways. The ability to properly react to any Stuation requires expert guidance and proper
intervention a critical points during training. Without a good teacher, practice done is not
adways enough to become competent a a complex task. Even more devadtating is the
possihility that the student will get worse at the learned task and experience a negative training
transfer [BOLD87].

While VE is a rddively new training tool, a VE traning sysem is not pragmaticaly
different from any previous generation of training tool. VE traning mug, jus like any other
training system, provide students with the skills and knowledge required to meet the demands of
the trained task and the needs of the overriding organization [CAIR96]. While any form of
training requires several key components to be effective, one of the most essential steps to
developing a successful training program is providing qudity feedback via ingtruction and
evaudion.

The Conning Officer Virtud Environment (COVE) Ship Handling Traner is one
example of a VE that provides an economicdly attractive dternative to traditiond methods of
practicing ship handling while providing an integrated means of ingruction. COVE, currently
under development by Nava Air Warfare Training Systems Divison (NAWC-TSD), smulates
ship-handling scenarios where the trainee is immersed in a VE, complete with an integrated
intelligent tutoring system (ITS), in the form of a Smulated interactive commanding officer.

COVE is aflexible and portable unit that is intended to build and reinforce ship-handing ills
2



with minima requirements for indructor intensveness and costly ship resources [MEAD99). If
the deployed implementation of COVE is successful, Junior Officers (JOs) will have an
opportunity to develop badic skills and practice difficult scenarios in a controlled environment
without the need to have entire ships a seq, saving time, dollars, and possibly even lives.

“Providing the trainee with knowledge of the results is one of the most common training
program interventions and one which is generdly believed to have a powerful effect on learning”
[ANNES9]. In the case of COVE, quality feedback to the trainee requires the ITS to be more
than a scripted set of rules. The ITS must provide immediate guidance and feedback that is
accurate and meets accepted standards, just as a Commanding Officer (CO) would at sea, else
risk the loss of vaduable training time and a possble negative trander training experience
[TENN99).

ITS feedback should both conform to accepted, safe practices and the requirements of
the JO's CO. However, the dynamics of handling a ship a sea combined with individua
differences of COs makes it difficult to have a Sngle sandardized set of feedback responses.
Just as the origind shipmasters trained their gpprentices uniquely, today’s COs train their JOs
according to their predilections. Different COs will have different benchmarks based upon their
own syle of expertise, experiences, and persondity, resulting in different COs evaudting the
same evolution differently [NPS99]. In order to gain maximum benefit for the fleet, COVE's
ITS must be flexible enough to meet the needs of the different fleet experts.

While a prime example, COVE is jus a sngle example of a traner that requires
extensgve knowledge and that has infinitdly many ways to arive a a "correct” solution that is

"correct” only in the eyes of the evadluator. Topics easly range from driving ships, to land

3



navigaion, to philosophy. Essentidly, anything that involves asynchronous student-paced
indruction and training of a highly complex aggregate task that involves subjectivity in evauation
can benefit from the relationships explored by the COVE ITS and sudent.

This sudy investigates how smulator performance evauation should be modeled based
upon the persondity compaosition of the evauating expert. With respect to the COVE trainer, it
is desred to undersand the different evduation criteria used by different COs and its
relationship to their persondity, ultimately resulting in amore accurate I TS where the Virtud CO

(VCO) could approximate awide range of rea world COs.

To be true to form, one would have to have the many different styles of COs
within the system and the ability to choose which one you need. At the one end
would be the screamer that we may be most familiar with who will throw you
off the bridge if you go too far, and at the other end would be the true mentor
who lets you get to the point of no return only to help you avoid the collison
that you thought was inevitable.

Commanding Officer of an LPD

This accurate modding resultsin more effective trainer time by teaching the JO the same lessons

hisred world CO would teach, increasing the effectiveness and overdl benefit of the trainer.



C. THESISQUESTIONS

The following questions are addressed in thisthesis

Isthere arelationship between one's persondity and one's expertise?
If such ardationship exigts, can it be quantified?

Does it extend beyond individua expertise to the expert’s evauation of

Wha isthe range of characterigtics of different ship driving styles?

Addressing these questions is the first step in building a more accurate ITS for COVE.
Since this research is only the initid exploration between human behavior and expert evauation,
it is intended to begin the initia compilation of a database for the COVE ITS. Understanding
the answers to the aforementioned questions will provide COVE's ITS programmers with a
redistic modd to base various prototypical VCOs upon. Furthermore, these answers dso lay
the foundation for automating the relationship and increasing the fiddity between ingtructor and
dudent in any VE with an ITS. This added ingght will hep mate the ITS with the sudent,

potentidly increasing pogitive training trandfer for any VE training sysem.

D. APPROACH

In order to answer the questions posed by this research, knowledge about the

relationship between experts and novices is required. Along with the nature of expertise,



knowledge about persondity and its measurement must be obtained. Furthermore, the scope of
this work requires an understanding of the sociologica domain within which the experts and
novices resde.

Navd officers achieve the prestige of command only by displaying sustained superior
performance, primarily a sea. As the senior ship driver aboard, and the one person ultimately
respongble for any mishap, the Commanding Officer (CO) is the resdent ship-handling expert.
How a ship is driven by any of the ship’s officers is a direct satement about the ship handling
abilities of its CO.

Few evolutions make or break a CO’s reputation like the UNREP approach to the
auxiliary replenishment ship since the gpproach is a cdling card for the CO’s style and ahility.
While dl UNREP experts achieve the same ultimate end god of coming dong dSde the
replenishment ship, different COs accomplish this task differently. Some prefer to “John

differentiads and smdl distances from “rubbing pant” while others
prefer more of a dow and steady approach. Some COs base decisions on aggregate big
picture data while others require more specific input.

While the UNREP is one of the greatest showcases of ills for the surface warfare
officer, it isadso one of the most dangerous where the potentia for loss of life and damage to not
only one but o two ships is extremely high. The ability to actudly practice this formidable
task a seais limited and can quickly evolve into a Stuation too complex for a junior officer to
handle. These criteria result in good VE training being crucid and indicate that UNREP is an
excdlent VE candidate since it alows the opportunity for officers to develop prerequiste skills

in asafe and controlled environment with minima operating cos.
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Because of dl of the aforementioned factors, UNREP was the vehicle for this research
and andysis. Itsimportance in the sociologicad domain of the ship driver dso makes it suitable
to determine the correlaions with ship driver persondity. An andysis of the expert evauation of
an UNREP agpproach as performed by a less-experienced JO was corrdated with the
persondity of the expert to answer the thesis questions. Results can be directly applied to

COVFE sexiging ITS during COVE smulated UNREPs,

E. SUMMARY OF CHAPTERS

The remainder of thisthessis broken down into the following chapters:

Chapter 11 provides background information on the mental and
behaviora processes invoked during UNREP and other complex tasks.
Fird, a review of the basc components of an UNREP is performed
followed by a summary of COVE and ITS previous research. Next, a
more in-depth view of the differences between experts and novices is
explored in order to understand the differences between COs and JOs.
Additiondly, individud differences and ther effects on decison making
are explored. Findly, persondity and its measurement are discussed in
order to understand how individual expert COs are different from each
other.

Chapter 111 discusses the gpparatus utilized to gather information for this
research. Reasons for sdlection, design, and development are covered
for the two data collection tools, the NEO-FH persondity inventory
and the Ship Handler Evauation Survey.

Chapter IV ddineates the methods utilized for data collection and
andyds  An explanation detalling the adminidration of the survey is
provided in addition to a summary of the congtruction of the data
package.



Chapter V. summarizes the results from the deata collection and analyss.

Results are provided detailing the personality characterigtics of the
participant expert ship handlers, the criticd evauation criteria utilized by
expert ship-handlers for evauation of novice JOs, and sgnificant
correlations observed between persondity and critical evauation
criteria

Chapter V1 presents afina discussion of the results of this thesis and
describes areas requiring further research. Answers to thes's questions
proposed by this research are addressed in addition to the possible
ramifications of thisresearch.



II. BACKGROUND

A. THE UNREP EVOLUTION

The UNREP evolution, while complex and dangerous during execution, is a particularly
graightforward task. Two ships, an gproach vesse and a replenishment vessel execute the
evolution. The gpproach vessd isawarship that requires replenishment of its fud and or stores.
The replenishment vess is usudly a refueling tanker. The overdl god of the evolution is for
the gpproaching vessd to come within close proximity of the replenishing vessdl and bring on
fuel and other supplies with out any damage to personnd or equipment.

The UNREP is composed of digtinct phases congsting of preparaions, waiting,
gpproach, dongside, and breskaway. Figure 1 is a diagram depicting the different phases
involved in a plausble UNREP scenario and highlights some of the distances involved between
the two ships participating in an UNREP. The evolution actudly starts hours before the actud
trangfer of supplies is executed by performing the preparation phase. Checks of ships systems
and a pre-execution brief are performed on both ships to ensure that both the ships and crews
are prepared to perform the actua task.

The next phase, the waiting phasg, is just prior to the commencement of the approach.
During this phase, the gpproach vesse maneuvers to a waiting station where the gpproach

vesd will performits last checks and wait for asignd from the replenishing vessel to commence



the gpproach. The waiting dation is usudly an area gpproximately 1000 yards astern of the

replenishment vessd.
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Figure 1: A Diagram of apossible UNREP evolution.
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Once both ships are on an agreed upon course and speed and are ready, Sgnds are
made and the gpproach phase commences. During the gpproach phase, the gpproaching vessd
maneuvers from waiting station to a pogtion directly adongsde the replenishment vessd. It is
during the approach phase that the firg interaction of physica forces occurs between the two
vessls.

Once the approach is made, lines connecting the two ships are secured and the
gpproach phase trangitions into the alongside phase. During the dongside phase, the approach
vessd maintains a congant position relative to the replenishment vessd during the trandfer of fud
and sores. Radio communication is maintained between both vessds during the dongsde
phase until trandfer is complete between the replenishment vessd and the approach vessdl.
Trandfer time primarily depends upon the amount of supplies to be transferred, but typicaly is
less than an hour.

Once dl supplies are transferred, al connecting lines between the two ships are cast off,
marking the beginning of the breskaway phase. During this find phase, the gpproach vessdl
maneuvers avay from the replenishment vessd.  Once dear of the replenishment vessd, the
goproach vessd is no longer redtricted in its ability to maneuver and can proceed on its own

independent course and speed.
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B. THE CONNING OFFICER VIRTUAL ENVIRONMENT AND

INTELLIGENT TUTORING SYSTEM

The COVE trainer is a direct evolvement of a previous project by NAWC-TSD, the
Virtud Environment Submarine (VESUB) Smulator. VESUB was intended to provide a means
for submarine officers to practice surfaced submarine evolutions, in particular trangit in and out
of port, with out the need of a surfaced submarine. COVE combines some of the origind
VESUB visud smulation architecture with voice recognition and an integrated intelligent tutoring
sysem. Idedly, COVE is a portable, low cogt training solution that provides the user with a
high fiddlity synthetic ship driving experience and requires no operator monitoring or intervention
[MEAD99].

Most previoudy mplemented expert systems possess limited capability for diagnosis
and feedback making them relatively unsuitable for training purposes [TENN99]. In order for
an atificidly intdligent (Al) training sysem to be successful, it must possess the capability to
learn from experience by making human-like associaions requiring a sense of gppropriate
output and understanding of needs, desires, and emotions [DREY96]. A possible architecture
that meets these criteria incorporates adaptive technology into a pedagogicd agent. An
example of afirg generation ITS is STEVE (Soar Training for Virtud Environments), which is
currently under development by the Air Force Research Laboratory [TENN99]. STEVE is
designed to be a modular agent implementation for the purpose of indruction in a variety of

computer-based learning environments [JOHN9S].
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The COVE trainer incorporates an ITS in the form of a Virtud Commanding Officer
(VCO). The VCO is a pedagogicd agent that ingtructs the JO on how to properly drive the
ghip during a ship handling evolution such as UNREP [TENN99]. Previous research
investigated three possible profiles for the VCO conssting of a passve VCO, a proactive
VCO, and an aggressve VCO. The clasdfication of passve, proactive, or aggressve was
based primarily on a CO's predilection to recommend course and speed changes while a JO
was conning the ship during an UNREP evolution. The three classfications were chosen for
their broad coverage of different ship driving styles and were intended to represent the mgjority

of ship driversin the fleet.

C. DIFFERENCES BETWEEN EXPERTS AND NOVICES

“... I want the JO to learn to drive the ship the way | drive the ship.”

Member of SURFLANT staff addressing
NAWC-TSD about COVE and ITS.

While a CO will usualy find other styles acceptable, he will prefer his JOs to drive the
ship in amanner smilar to his. Much like a father teaching his teenager how to drive a car, the
expert CO will firg ingtruct, and later expect the novice JO to analyze data and make decisons
in the same fashion asthe CO. These expectations are the basis for the expert CO’s evauation

of the novice JO and are shaped by the CO’s expertise.
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UNREPs are dynamic, complex tasks and UNREP skill cannot be nesatly categorized
under a dngle type of expertise. Expertise itsdf is diverse and is segregated into the four

following categories. [CHI88]

PRACTICAL EXPERTISE that primarily deds with motor skills or
mentd skills  Examples of practicd <kills are typing, memorizing
restaurant orders, or menta caculation. This type of expertise often
dlows for pardld thought processing.

PROBLEM SOLVING EXPERTISE requiring specific domain related
knowledge. Examples of problem solving expertise are computer
programming or solving physics problems.

ILL-DEFINED EXPERTISE that requires decisons under uncertainty,
such as when some uncontrolled intervening event occurs between the
choice and the outcome. An example of an ill-defined problem is
predicting stock market performance [CHI88].

DIAGNOSTIC EXPERTISE where metacognition is required to
accurately access the reason for a given circumstance or set of facts.
An example of diagnogtic expertise is properly accessing an illness or
medicd condition from x-rays or symptoms.

All four of the previous expertise categories gpply to an UNREP evolution. Commands
are issued and executed with practical expertise. Estimating times and speeds in open-ocean
utilize problem-solving techniques. Given the dynamic nature of an UNREP due to the
uncontrollable forces of nature and the interactions of two separate independent ship drivers
smultaneoudy, UNREPs require both ill-defined and diagnostic expertise. A novice JO must
demongtrate proficiency of al types of expertise in order to receive a favorable evauation of the

UNREP evolution from his CO.
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Expet ship handlers usudly diginguish themselves from novices by determining the
quickest, most efficient courses of action, and when a ship handling evolution is getting out of
contral. In digtinguishing themselves from novices, experts, regardless of the area of expertise,

share common traits. These commonalties are summarized as;

Experts excd mainly at their own domains.

Experts percelve large meaningful patternsin their domains.

Experts quickly solve problems with little error.

Experts have superior short-term and long-term memory.

Experts see and represent a problem at a deegp (more principled) leve.
Experts soend a greet ded of time andyzing a problem quditatively.

Experts have strong sdlf-monitoring skills

Thesetraits usudly result in an expert performing atask quicker and with fewer errors [CHI88].
Even though experts digtinguish themsalves gpart from novices in common ways, there
are dill wide variahilities amongs the experts themsdves. These variabilities are unique to each
expert and are often referred to as individua differences. These differences influence how the
expert responds to Stuations, teaches his novices, and evaluates his trainees proficiency.
Underganding individua differences of the CO are criticd inputs to producing useful feedback

for the JO.
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D. DECISION-MAKING AND INDIVIDUAL DIFFERENCES

A dudy performed by the U.S. Army Research Ingtitute for the Behavioral and Socid
Sciences assessing how senior Army officers made critical battlefield decisions discovered that
not al experts analyze situations and make decisons the same way [COHE96]. Most experts
generdly fdl into two completdy different paradigms. Some experts follow an andyticd
approach where decison-making is characterized by attempting to use rationd and
computational methods. In contrast, a recognition expert would attempt to make decisions
based on fitting the Stuation into a known pattern and responding with a familiar label or plan of
action.

Another U.S. Army Research Ingtitute for the Behaviord and Socia Sciences study
investigated the effects of expertise, cognitive style, and misson on what informetion is used by
senior Army officers during tactical decison making in an atempt to develop atactical decison
ad [MICH88]. Ther research indicated that a tactical decison ad must be adaptable to
individud differences such as persondity, cognitive style, and preferences for sensory moddity
and communication mode. These findings correate with the research on how Army officers
performed under stressful stuations. Ther findings showed that persondity exhibited some
consgtent patterns of response to stressful Stuations. Their research assumed that there is a
reciprocal causality between individua, Stuationd, and response variables and that the way an

individua responds to a Stuation is directly affected by the individud’ s persondity.

17



E. THE FIVE FACTOR MODEL OF PERSONALITY AND FEEDBACK

The UNREP is an extremely stressful evolution for both novice and expert. Since an
expert CO will perform an UNREP based upon his expertise paradigm, which is shaped by his
individual characteridics, it is necessary to study the COs persondity. Persondity is often
explained by the Five-Factor Mode (FFM), which describes persondity in terms of five distinct
persondity traits. The“ FFM originated in initid works by Fiske (1949), Norman (1963), and
Tuppes and Chrigd (1963), who produced a highly stable dtructure with five factors’
[SALG97]. The FFM is extremely attractive dueto its empirica roots. While most models are
derived from theoretical perspectives, the lexicd FFM has a theoreticdly neutra postion
[WIDI97].

The Revised NEO Persondity Inventory (NEO PI-R) ismodeled after the FFM. Itisa
widely accepted measure of personality developed by Dr. Paul Costa and Dr. Robert McCrage,
asseses persondity in terms of Neuroticism, Extraverson, Openness, Agreeableness, and

Conscientiousness. The five persondity factors are described in the following way:

EXTRAVERSION isthe factor that describes people who are rated by
their peers as “sociable, fun-loving, affectionate, friendly, and talkative’
[MCCR87] versus “reserved, timid, and quiet” [SALG97].

People high in AGREEABLENESS are forgiving, lenient, sympathetic,
agreeable, and softhearted, according to peer ratings [MCCR87].
Peers describe those low in Agreesbleness in more negative terms

ruthless, uncooperative, suspicious, and stingy.

Peers describe people highin CONSCIENTIOUSNESS as careful,
well organized, punctuad, ambitious, and persevering [MCCR87].
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Conscientiousness “includes both proactive (hardworking, ambitious)
and inhibitive (dutiful, scrupulous) aspects’ [MCCR89].

People who score high on NEUROTICISM typicdly report negative
emotions such as  worry, insecurity, sdf-consciousness, and
tempermentalness [MCCR87] whereas people with low Neuroticism
are cam, sdf-confident, and cool [SALG97].

The find factor in this modd is OPENNESS. Adijectives from lexica
dudies that describe this factor include “origind, imaginative, broad
interests, and daring” [MCCRS87]. “Openness defines individuas who
are cregtive curious, and cultured versus practica with narrow interedts.
[SALGI7]"

The five factors of persondity have implications for occupationa performance and
therapy. Most research studying the relationship between personaity and job performance only
attempts to correlate quality of job performance with personality [CLON96]. Two meta
andytic studies by Barrick and Mount (1991) and Tett and Jackson (1991) find that
Conscientiousnessis the only predictor of quality of job performance [RUST99].

There is less research on the link between individua differences and method of task
completion. A previous sudy showed correlation between individud differences and variability
in expertise [NPS99]. Specificdly, ship handler’s methods for performing an UNREP varied
into two digtinct categories, andogica or andyticd. Whether a CO performed an UNREPIn
an anaytical fashion, or an andogica fashion could be corrdaed with the CO's persondity and
cognitive style. A sudy investigeting the theory that persondity is more differentiated a higher
levels of ability discovered that some persondity traits are datisticaly more variable for

individuas a high versus low leves of ability [AUST97]. This research dso showed

relationships between types of judgment and FFM factors and Intelligence Quotient (1Q).
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Rug, 1999, invedtigated the ability of the FFM to predict supervisor's ratings of
performance. In his research, Rust administered the Orpheus; broad-spectrum work based
persondity questionnaire to employees. His findings showed a correlation between the FFM
results of the self-evauation Orpheus and appropriate supervisor ratings. 1n evauating the FFM

within the context of work based behavior:

High extroverson people are generaly happier working with others
while low extroverts tend to prefer work requiring independence.

High agreeableness results in individuds with a desre for a more
cooperative, problem-solving approach the lower Agreeableness results
in an ability to make tough decisons.

People displaying high openness to experience seek dternative solutions
and dedre different methods, while low openness to experience
individuas desire traditiond approaches and respect established va ues.

Low neurotics tend to disregard fedlings of others, perform better under
gtress, but tend to lack caution.

High conscientious people tend to exce a detalled tasks, but may
become over involved in minutiae while low conscientiousness people
have little patience for mundane tasks, and prefer to see the big picture.

[RUST99]

This research is important because persondity is a factor for low a CO learns, and
subsequently trains. The expert is more inclined to use teaching techniques in a manner tha he
understands the best. Previous research has attempted to corrdlate persondity traits with
various learning styles. This research indicated that Extroversion and Agreesbleness are linked

with more active types of learning [FURN96]. Therefore, it is a conclusion that Extroverson

and Agreegbleness could explain active forms of teaching. In the case of an UNREP, these
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persondity traits coud explain why some COs are more actively involved with the JO during the
evolution than others are,

Sagado analyzed three prior meta- anadlys's sudying the relationship between persondity
and job criteria  In genera, Salgado discovered that “Extraversion is a vdid predictor of
traning proficency (r = .26), asare Neuroticism (r = .07), Agreeableness
(r = .10), and Openness to Experience ¢ = .25)" [SALG97]. Furthermore, personality
compatibility between teacher and student will potentialy affect the teacher’s evauation of an
evolution. Research demondtrates that students achieved higher levels in classes when teacher-
sudent persondity compatibility is high [FURN96]. This teacher and student dynamic should
aso apply to VE training, and if properly modeed, will further increase the accuracy of the

training feedback.

F. PERSONALITY MEASUREMENT

The assessment of persondity is a mgor gpplication of psychology to red world
concarns and is extremdy varied in its adminigration and utilization. Clinicad psychologists
evauate a patient’s persondity in an atempt to determine if the patient possesses abnormd
symptoms or fedings. A school psychologist will assess a child's persondity in order to
determine any causes of possble learning or adjusment problems. Counseling psychologists
attempt to determine the best job for a particular person by matching the individud’ s needs and

interests with the requirements of the podtion. Findly, research psychologists assess the
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persondities of experiment participants to account for experimentad behavior or correlate
personality characteristics with other measures [SCHU9QQ].

Regardless of the end god, some assessment techniques are more objective while some
techniques are wholly subjective and prone to biass. The best techniques possess
gandardization, rdiability, and vdidity. Standardization insures conastency and uniformity of
the procedures utilized for the test adminigration. Rdiability insures consstency of results to the
asessment device.  Findly, vdidity insures that the test device results are an accurate
measurement of the intended measured variables [SCHU9Q).

Multiple methods exist to assess persondity. A primary method is referred to as the
sdf-report inventory method. In the sdf-report method, people report on themselves by
answering questions about their fedings and behavior in a variety of smulated gtuations. The
person taking the test must indicate how closely each item describes their own characteristics or
how much they agree with each item. In generd, saf-report persondity assessment methods
are high in reiability and vdidity due to the sandardized nature of administration, scoring, and
evauation of the results [SCHU9Q].

The Myers-Briggs Type Indicator (MBT]) is a sdf-report persondity survey created by
Katharine Briggs and Isabe Briggs Myersin the 1920s. The MBTI is based upon Carl Jung's
modd of persondity and is the primary method for measuring Jungian persondity types. The
MBTI measures introverson and extroverson and is used for research purposes as well as
career counsding. The MBTI requires severd hours to administer and evauate and requires a

trained psychological professond to interpret the scores.
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The Minnesota Multiphasic Persondity Inventory (MMP) is another frequently utilized
persondity assessment tool. The MMPI determines persondity traits of hypochondriags,
depresson, hydteria, psychopathic deviate, masculinity-feminity, paranoia, psychasthenia,
schizophrenia, hypomania, and socid introverson. The MMHA is primarily sed by dinicd
psychologists as a diagnogtic tool for assessng persondity disorders, but is dso utilized as a
vocaiond tool. Unfortunaty, like the MBTI, the MMPA is extremdly long to administer and
requires specid training to interpret the results.

Projective testing methods are primarily utilized for assessng disturbed individuds.
When presented with an ambiguous simulus, such as a Rorschach inkblot, the patient will
project persona needs, vaues, and fears onto the stimulus description.  Projective techniques
auffer from low rdiability and validity due to the subjective nature of the result evauations
[SCHU90].

Behaviord assessment procedures evauate a person’'s behavior to a specific Stuation.
Researchers assessing the persondity of an entire group of people primarily utilize this method.
For example, hospitd staff will routingly observe patient behavior in order to identify behaviord
trends in patients. This method requires specificaly trained observers and is highly subject to

observer bias, resulting in lower reiability and validity [SCHU9Q].
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1. APPARATUS

A. NEO FFI

The modding of an expert CO response to an UNREP evolution is theoreticaly
possible if the individud differences of each CO can be ascertained. Collecting accurate data
about individua differences of COs requires selecting the correct personality assessment tool.
Mog COs are limited on time and relaively unsupportive of academic endeavors that take
away from their operationd duties. While the assessmert tool must be highly religble and vdid,
because of the population being examined and the purposes of this research, it must dso be
easy to adminiger, easy to complete with minimad time requirements, and easy to evduate with
little training required.

While the MMPI is a predominantly used objective test for assessing persondity, it is
primarily used for assessng persondity disorders [BERN94]. The MBTI is a widdy utilized
persondity inventory implemented in career rdlated management, but requires a trained
psychologicd professona to adminiger and is too time intensve for the purposes of this
research [SCHU90]. Though there are a number of objective tests designed to measure a
broad range of persondity variablesin anorma population, an increesngly popular choiceisthe
Neo Persondity Inventory (NEO PI-R) [BERN94]. The NEO PI-R is a prime choice for
inventorying an expert's personaity snce it is the predominant measure of the five factor modd
of persondity [WIDI97]. The NEO PI-R congsts of 240 statements to which a person

24



indicates an extent of agreement on a 5-point scale. The NEO PI-R is often referred to as a
lexicd five factor modd sinceit attempts to define persondity in natura language terms.

The “mgority of academic psychologids, increesngly favor the NEO PI-R for
assessment and research” [FURN96].  Furthermore, substantial research exists regarding NEO
PI-R rdidbility and vdidity. Mog important, the NEO PI-R has demonstrated congstent
convergent and discriminant vdidity, as wel as indicaing how dternate modds can be
understood from the perspective of the five factor modd [MCCR89]. Multiple studies have
correlated established measures with the NEO PI-R to establish overlap, including the Eysenck
Persondity Inventory and Myers-Briggs Type Indicator [FURN96].

The creators of the NEO PI-R re-evauated the usefulness and gpplicability of ther
persondity assessment tes.  Ther findings indicaed “far more evidence of its
comprehendveness, universdity, and practica relevance today than when the NEO-PI was firgt
published” [MCCR97]. The NEO Five Factor Inventory (NEO-FFI) is a brief 60-question
subset of the full 240 question NEO PI-R. The NEO PI-R’s additiond length alows for more
precise measurement and better false answer detection while the NEO-FFI shorter length
accommodates a quicker administration time for the participant. Since the creators of the NEO
PI-R do not envison any sgnificant changesin the structure of the NEO PI-R in the near future,
itisalogica concluson that there are no mgor revisons planned for the NEO-FFI.

The NEO-FH scaes show correlations with the NEO PI-R ranging from .75 to .89 for
each of the five factors. As subsets of the NEO PI-R domain scales, the NEO-FFI scales
carry portions of the demongrated validity of the full scdes. While the NEO-FFI scales are not

equivaent to the full scales of the NEO PI-R, the shorter scales are gpproximately 85 percent
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as accurate as the full scales. In the case of the abbreviated scales of the NEO FFI, some
precision istraded for speed and convenience [MCCR92].

Previous research inventoried five senior US Navy Surface Warfare Officers for
individud differences to determine variability in persondity usng the NEO-FFI [NPS99].
Participants conssted of five Unites States Navy Commanders, military pay grade of O-5, dl of
which have been designated Surface Warfare their entire careers. Four of the five had served in
Executive Officer pogtions as ther last sea going hillet, and one had served as a Commanding
Officer. All five participants scored in the low category for Neuroticism with little variance. On
average, the participants were high in Agreeableness and Extraverson and average in al other
categories. The participants exhibited large variances in Openness and Agreeableness scores.

This previous research judtified the choice of the NEO-FF as the tool to assess the
personality of expert ship drivers [NPS99]. All participants clearly understood the standardized
directions and had no questions. During the pilot experiment, the inventory was easy to
adminiger and on average took less than 10 minutes to complete. Evauation of the results
required minimal time and were very easy to interpret by the researcher who had no forma

persondity assessment training.

B. EXPERT SHIP HANDLING SURVEY

As pat of devedoping initid profiles for a VCO for COVE, a ship handling background
questionnaire was utilized. While the questionnaire was primarily for demographic purposes, it
did atempt to dicit participant opinions about how to train a junior ship driver. The
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questionnaire was combined with ship driver interviews in order to determine the basc VCO
framework [TENN99].

Previous research surveying and andyzing ship-driving Commeanding Officers highlighted
traits and characteristics that are the same as the traits exhibited by experts [TENN99]. Based
upon this commondity, experienced ship-drivers were identified as experts. Expounding upon
the origind research, this invedtigation dso utilizes a survey. In the early phases of research
development, it was determined that a large population of expert participants was desired to
ensure that the full spectrum of ship driving styles was gpproached.  Unfortunately, because of
logistical congraints, any form of physicd interview was impractical. Therefore, the investigator
decided to utilize a survey for the primary method of ship driving style dicitation.

Survey questions were primarily based upon previous research examining individud
differences and ship driving style [NPS99]. In the previous research, the participating expert
ship handlers were administered an open ended interview regarding UNREP. The expert
participants were encouraged to state what the key factors were when they evaluated novice
ship handlers.  The results of these expert interviews build the fundamentd core of this
research’ s survey.

However, utilizing a questionnaire for the ship driving style dicitation posed chdlenges
that required sgnificant consderation. Since the survey was to be performed remotely by the
ship handling evduator participants, the survey must be extremey clear snce the researcher
would not be present to make any claifications. The Sze of the population of expert ship-
handlers precluded qudification of a participant as an expert for reasons other than experience

and position.  Also, the questionnaire had to be concise since most expert ship handlers have
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limited time to diverge from thar duties of running a warship. The god was to mantain the
expert ship handling survey completion time to under 15 minutes.

The survey format primarily utilizes multiple choice or rating questions to dicit the
desred information from the participant. Rating questions were specificadly chosen because
they produce an actual or absolute value of the trait being measured. This required developing
the rating scae with equd intervals with an anchor postion. These trats result in rating
questions being easier to write and prone to fewer errors [GAO93].

Figure 2 details the ratings utilized for the survey. The rating scale was pecificaly
developed to minimize respondent error and bias. The list of possible choices was st at five
snce most respondents can only digtinguish between five to nine items [GAO93]. Furthermore,
the lis was maintained short in order to reduce primacy and recency effects, effect where
respondents are biased toward the last few items because those are freshest in memory of a
long lig of items. The lig of possble rating responses was dways presented in the same
ascending order to facilitate proper understianding of each rating and help ad recall.

Another primary concern with developing a question involves avoiding ingppropriate
questions. The expert ship-handling domain is extremely sensitive to perceived right and wrong
ways of doing business. For example, this requires avoiding questions that might require an
answer that is directly contrary to guidance or doctrine. Regardless of whether or not the
expert disagrees with doctrine, it would be socidly unacceptable for the expert to declare that
he conducts business in a contrary manner. In generd survey questions were developed to

avoid the following questions that:

28



Are not relevant to the evauation godls;
Are perceived as an effort to obtain biased or one sided results;
Cannot or will not be answered accurately;

Are not geared to the respondent’s depth and range of information,
knowledge, and perceptions,

Are not perceived by respondents as logica and necessary;
Require an unreasonabl e effort to answer;

Are thregtening or embarrassing;

Are vague or ambiguous, or

Areunfar
[GAO93].

Not Applicable (N/A) -Thereis no need to perform this action.

Applicable (A) - This is a rdaively minor action with large room for
variation of execution.

Somewhat Important (SI) - An action that must be performed to have a
successful UNREP approach, but with some room for variation of execution.
Important (I) — This action must be performed wdl to have a successful
approach with little variation of execution.

Critical (C) - It isimpossble to successfully complete an UNREP gpproach
without performing this action flawvlesdy.

Fgure 2: Rating scde utilized for the Ship Driving Style Survey

In addition to avoiding inappropriate questions, the questions themselves “must be
direct, orderly, precise, logica, concise, and grammaticaly correct. They must have unity,

coherence, and emphasis’ [GAQ93].
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C. EXPERIMENT PACKAGE

The experiment package condsted of a single survey congsting of five subsections

Introduction and Background.

Participant Expert Ship handler Demographic Questionnaire
Persondity Inventory

Expert Ship Handler Survey

Conclusion and Comments.

The overdl god was to maintain the total completion time to less than 30 minutes,
because it was a reasonable amount of time to accommodate completion of the survey during a
lunch hour or other medtime underway or in port. Furthermore, anonymity and privacy were
highly stressed to promote participation and help dicit higher quality responses.

Two forms of the survey were created, an Internet based survey and atraditiona paper
based survey. The layout of the traditiona paper based survey utilized Government Accounting
Office (GAO) survey guiddines for design. For example, font size was maintained at 10-point
type and text was arranged into two columns to promote ease of reading [GAO93]. The
survey was printed front to back to minimize the apparent size of the document, reducing the
likdihood that a potentid expert ship handler would not complete the survey due to time
requirements.  Furthermore, the survey was bound to improve appearance and better

accommodate the participant.
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The Internet based survey was created in order to dlow participants the opportunity to
complete the experiment without having to return any package viathe mail sysem. Content was
exactly identica to the paper based verson, however some formatting was changed to better
accommodate viewing on a 17 inch computer nmonitor. The visud layout was optimized for an
800x600 pixel screen size. The Internet based survey dso automated data collection by sorting
the participants responses into a database, removing the possbility of any data corruption by
the researcher. This version of the survey was created using Microsoft FrontPage 2000° web
development software with al code generated into Hyper Text Markup Language (HTML).

Prior to commencement of the experiment, two senior surface warfare officers stationed
a Nava postgraduate School tested the Internet verson of the survey for usability and
functiondity. One usability participant was a senior Navy Commander, military pay grade O-5,
who had previoudy served in the pogition of Executive Officer of a warship a sea. The other
participant was a senior Navy Captain, military pay grade O-6, who had previoudy served asa
Commodore of a squadron of warships. Changes regarding content of the Internet verson of
the survey were also made in the paper-based verson of the survey to mantain continuity
between the two experiment forms.

Every expert ship handler requested to participate in the experiment was mailed the

folowing items

Cover letter requesting participation from either Commander Surface
Naval Forces Atlatic Vice Admird Giffin (sse APPENDIX A), or
Commander Surface Nava Forces Pacific Vice Admiral Moore (see
APPENDIX B).
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Addendum to ingtructions detailing how to complete the Internet based
verson of the experiment survey (see APPENDIX C).

A paper based copy of the experiment survey (see APPENDIX D).

A pre-addressed return envelope.

While every United States Navy surface warship possesses Internet capability while in port or
a seq, every expert ship handler was given the choice of participating via ather the Internet
based or traditiona paper based survey verson. While possessing the capability, it might not be
feasble for an expert ship handler to participate in the experiment ectronicaly because of
operationa congraints or materid maintenance. Furthermore, the dua method of participation
accounted for problems with dectronic participation and aso helped prevent requested experts
from not participating because they were not comfortable with the method of dectronic

participation.
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V. METHODOLOGIES

A. EXPERT POPULATION CANIDATES

Along with deciding what to ask, evauators must decide whom to ask. The
people questioned must have the information the evauators seek, they must be
readily identifiable and accessble, they must be willing and able to answer, and
they must be representative of the population being measured.

[GAO93]

Since the purpose of this research is to learn about the relationships between expert
evauators and novices performing a subjective task, the experiment obvioudy required experts
in a pogtion to evauate novices. Because COVE is the vehicle for the research, the target
population of this research was the expert ship-handlersin aposition to train and evauate junior
novice ship-handlers.

Even though the CO is the ultimate person responsible for dl ship operations and sets
the tone for the conduct of al operations, he is not necessarily the only ingtructor and evauator.

In most circumstances, even during an UNREP, the Executive Officer (XO) dso plays a vita
role in indruction and evauaion of junior novice ship-handlers by augmenting the CO as an
additional coach or evauaor. While not as common, a Department Head (DH) is an
occasond additiona mentor to the junior ship-handler and sometimes provides input to the CO

for evauation of the JO.



The experiment primarily targeted a sample of COs and XOs currently serving aboard
warships in the fleet. DH survey participation was aso accepted if the DH was a recognized
ship-handling expert by his CO or XO. These experts were sdlected because they are currently
performing the andlyzed task and are most familiar with the current doctrine and equipment
utilized in the fleet. In addition to being a CO, XO, or DH, the expert candidate must be
serving on a class of warship that conducts UNREPs as the gpproach vessd. This resulted in
the excluson of smal craft such as mine hunters and coastd patrol craft. Furthermore, while
tankers occasondly perform an UNREP as the approach vessal, non-Navy personnd who
might not possess the same background as the targeted expert population usually operate them.

Based upon the class of ship criteria, there were a combined tota of 171 digible
warships between the Atlantic and Pecific nava forces. Since every US Nava warship has
both a CO and an XO, there were a total of 342 potentia ship-handling experts to sample
from. While alarger sample sze of ship-handling experts will be a better gpoproximation of the
tota populaion of ship-handling experts, aminimum of 30 experiment participantsis required to

satisfy the Centrd Limit Theorem gatistical rule of thumb [DEVO95].

B. SURVEY ADMINISTRATION

Experiment packages were assembled and mailed via United States Post Office Firgt
Class ddivery to dl 342 ship-handling expert candidates. The candidates were dlowed

approximately three weeks until the beginning of July 2000 to complete either the web based or
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paper based survey. The administration period was selected to accommodate mail time both to
and from the ship as well as an adequate time to review and complete the survey.

If the web-based verson was completed, the experiment participant was instructed to
not return the paper-based verson. If the participant completed the paper-based version, the
data was recorded utilizing the web-based survey after verifying that the paper-based survey
was not a duplicate of an dready submitted web-based survey. This manud converson of

survey format was performed to accommodate autometic data collation and analysis.

C. ANALYSIS

All raw survey results were compiled into a single Microsoft Access® database. The
database file was then exported into a Microsoft Excel® spreadsheet. Oncein Excel format, the
raw persondity scores for Neuroticism (N), Extraverson (E), Openness (O), Agreesbleness
(A), and Conscientiousness (C) were computed.

Quegtions from the ship-handling evaluation section of the survey were classfied as one

of ax didinct types congsting of:

INTERACTION questions measuring the expet ship-handler’'s
preference for interaction between the novice JO and other entities.

Other entities could consst of the other members of the bridge team,
the replenishment ship, or the expert ship-handler himsdf.

ANALYTIC INPUT questions measuring the expert ship-handler’'s
preference for the type of rational based decison information that a
junior novice ship-handler should use. Examples of Andytic Input are
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rules of thumb, numerica data from ship's sensors, and Standard
operating procedures,

SENSORY INPUT quedtions measuring the expert ship-handler's
preference for the type of inginctual based decison information that a
junior novice ship-handler should use. Examples of Sensory Input are
visua approximations for range, nor-numerica or non-calculation based
rules of thumb, and kinesthetic approximations for weather forces.

COMMUNICATION questions measuring the expert ship-handler’'s
preference for the type of communicaions the junior novice ship-
handler should use. Examples of Communication are interna and
externd communications circuits.

UNREP STYLE questions measuring the generd expert ship-handler’s
gpproach to UNREP and what he expects of the junior novice ship-
handler. UNREP Style questions dso include the expert ship-handler’s
generd interpretation of UNREP guidance and doctrine.

The average response for each of the six groups was caculated for each expert ship-handling
participant. All data was then converted into an input file for the ARC software package, a
menu driven datistical anadlyss tool developed a the Universty of Minnesota for applied
regression.

Once the data package was loaded into ARC, a datisticadl summary of the data
package was created. The datisticd summary contains information such as mean vaues,
minimum and maximum values, median values, and sandard deviations. Furthermore, the
datisticd summary contains a matrix of correaion vaues between the different variables of the

data package. It isfrom thismatrix that Sgnificant correlaions were retrieved for discussion.
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V. RESULTSAND DISCUSSION

A. PARTICIPANT DEMOGRAPHICS

Of the 342 ship-handling experts polled, 136 experts participated in the survey, of
which 35 participated via the Internet.  Eight surveys were incomplete and not used in the data
andyds. One survey was completed by a participant who did not meet the criteria of a ship-
handling expert as defined for this experiment. Eleven surveys were returned too late to be
included in the data andys's package. The resulting data andysis package condsted of atotd
of 116 surveys.

At the time of the survey adminigtration, 65 survey participants were serving in the CO
billet and 48 were serving in the XO hillet, and 2 were serving in the DH hillet. Of al
participants, only two ship-handling experts are femde. Table 1 further summarizes some
demographicd information of the 116 andyzed ship-handling expert participants.

On average, the ship-handling expert participants had served under eight different COs
during their career. Furthermore, the average participant had performed between 50 and 100
UNREPs during their career with a single ship-handling expert who had performed over 300
UNREPs. Eight participants were aviators and have not been surface warfare qudified for ther

entire careers. Mgor ship classes represented conssted of
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Aircraft carriers, including both nuclear powered (CVN) and non+
nuclear powered (CV) types,

Guided missile cruisers (CG),

Dedtroyers, including both guided missile (DDG) and nonguided missile
(DD) types,

Guided missle frigates (FFG),

Trangport ships including amphibious assault ships (LHA/LHD), dock
landing ships (LSD), tank landing ships (LST), and amphibious
transport dock ships (LPD),

Other warships not classified above.

Figure 3 is a hisogram that delinestes the frequency of ship types for the participating

expert ship-handlers. Figure 4 is a histogram that describes the participant billet distribution

between observed ship types.
Average Minimum Maximum Standard
Observed Observed Observed Deviation
Age (Years) 40.4 33 50 4.1
Lieutenant :
Rank Commander Commander Captain N/A
Y ears Of Service
As An Officer 18.1 11 28 3.9
Y ears Of Service
At Sea 10.5 5 22 3.1

Table 1. Demographic Information for Ship-Handling Expert Participants.
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B. PERSONALITY INVENTORY RESULTS

Table 2 provides a gatistica summary of the observed expert ship-handler NEO-FFI
results. Figure 5 highlights the persondity differences between the average participant expert
ship-handler and the average over 18 year-old adult participants as defined within the
NEO-FH manua [MCCR92]. Means and standard deviations are contrasted for each
persondity trait. Notable differences are evident in Neuroticism, Extraverson, and

Conscientiousness.

Neuroticism | Extraverson | Openness | Agreeableness | Conscientiousness
(N) (E) (©) (A) (®)
Average 10.91 34.69 27.36 32.67 38.66
Min 0.00 15.00 15.00 13.00 24.00
Max 31.00 46.00 43.00 46.00 48.00
Mode 6.00 33.00 27.00 34.00 36.00
Median 10.50 35.00 27.00 33.00 39.00

Table 2. Statigticd Summary For Participant Expert Ship-Handler NEO-FF Results

Table 3 ddineates the persondity differences amongst the participant expert ship-
handlers. Persondity scores were rlaively consstent with the exception of carrier expert ship-
handlers. On average, carrier ship-handling experts are significantly lower in Neuroticism and
higher in Openness and Agreeableness. These persondlity differences could be related to the
demographic difference between carrier ship-handlers and other surface ship-handlers snce dl

carier COsand XOs are aviators. The only other demographic group to show dight deviations
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from the whole was the cruiser ship-handling experts who typicaly scored dightly lower in

Neuroticism and higher in Extraverson than the average participant expert ship-handler.

50 7
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40
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% 1 TL
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| a Expert Ship-Handlers I:ITypicaI Adult |

Figure 5. A Comparison of Observed Expert Ship-Handler Means
and Standard Deviaionsto Typicad Adults As Defined By The
NEO-FH Professond Manudl.

CG CVICVN DD/DDG FFG Transport
Neuroticism 9.53 6.60 10.03 13.96 11.35
Extraverson 37.00 39.20 34.33 33.04 33.69
Openness 26.42 32.40 27.80 26.96 26.39
Agreeableness 29.74 39.00 32.72 32.96 33.19
Conscientiousness 40.11 42.20 38.69 38.11 37.23

Table 3. Mean Participant Expert Ship-Handler NEO-FFI
Results For Each Mgor Participant Ship Class
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In order to compare a participant’s raw persondity score to an average distribution of
adults, the raw score is converted into a standardized classfication group. The standardized
persondity classfication groups consist of very low, low, average, high, and very high. Ranges
for each of the classfications depend upon which score is being classfied. Table 4 contains the

gandardized vaues for each persondity classfication range as defined in the NEO-FH manua

[MCCR92].
Neuroticism | Extraverson | Openness | Agreeableness | Conscientiousness
Very Low 0-6 0-18 0- 18 0-24 0-25
Low 7-13 19-24 19-23 25-29 25-30
Average 16-21 25-30 24 - 30 30-34 31-37
High 22-29 31-36 31-36 25- 40 38-43
Very High 30-50 37-50 37-50 41 - 50 44 - 50

Table 4. NEO-FFI Standardized Raw Score Classification Ranges

Figure 6 is a hisogram depicting the frequency of Neuroticism scores amongst the
participant expert ship-handlers. The digtribution is positively skewed indicating that a mgjority
of the participant expert ship-handlers possess low Neuroticism. Figure 7 is a hisogram that
illugtrates the didribution of Neuroticism cdassfications amongst the participant expert ship-
handlers. Figure 7 confirms that 97% of the participants possess average or lower than average

Neuroticism as defined in Table 4 [MCCR92].
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Fgure 8 is a higogram highlighting the didribution of participant expert ship-handler
Extraverson scores.  Figure 8 illudtrates a negatively skewed digtribution indicating that most
participants possess large scores for Extraverdon.  Figure 9, a histogram ddinedting the
breakdown of the Extraverson raw scores, communicates that most participant expert ship-
handlers were higher than average in Extraverson. Approximatey 80% of the participant
expert ship-handlers possess a high or very high Extraverson persondity characteridtic.

Figure 10 is a histogram that displays the frequency of the observed Openness raw
scores.  Unlike Extraverson and Neuroticism, the participant expert ship-handlers appear to
possess a symmetric digtribution of Openness persondity characteristics.  Figure 11, the
digtribution of Openness classfications amongst the participants, appears to center around the
average with an gpproximately normd distribution. 36% of dl participant expert ship-handlers
possess an average Openness persondity characteristic while only 28% possess a low
characterigtic and only 22% possess a high Openness characterigtic.

Figure 12 is a higogram illustrating the frequency of Agreegbleness raw scores. Similar
to Openness, Agreesbleness dso agppears to be symmetricdly distributed amongst the
participant expert ship-handlers. However, as Figure 13 detals, the mgority of participants
possess an average leve of Agreeableness while only 27% possess a lower than average level

and only 32% possess a higher than average Agreeableness persondity trait.
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Figure 14 is a hisogram that displays the frequency of Conscientiousness raw scores.
Conscientiousness gppears to have a dightly negativey skewed didribution amongst the
participant expert ship-handlers. Figure 15 showing the distribution of raw score classfications
for Conscientiousness shows that 88% of al participants possess an average to very high

Conscientious persondity trait.
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B. SHIP HANDLING EVALUATION SURVEY RESULTS

Figure 16 is a hisogram thet summarizes the overdl participant expert ship-handler’s
preference for interaction. In generd, the experts viewed the novice JO's ability to interact with
other entities as ardatively import criteriafor their evaluation of the JO's performance. 65% of
al respondents felt that how the JO interacts is at least an important criterion for evauation.
Furthermore, these experts desired to coach their novices through the evolution via continuous
input and feedback and their primary measure of interaction is how wdl the novice JO

maintained close verba communication with the expert ship-handler coach.
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Figure 16. Digribution of Interaction Responses
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Figure 17 is ahisogram that summarizes the overdl participant expert ship-handlers
preference for communication. The mgority of experts did not fed that the novice JO's
persond ahility to communicate with the Replenishment ship was important to their evauation of
the JO’s performance. Most expert ship-handlers fed that someone other than the novice JO
performing the UNREP should handle personal communications between the approach ship and
replenishment ship. Only 17% of dl participants expressed communication as an important

criteriafor UNREP performance eva uation.
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Figure 17. Didtribution of Communication Responses

Figure 18 summarizes the participant expert ship-handlers preference for anaytical
input. In general, mogt participant expert ship-handlers believe that amust be able to efficiently

receive and process andytica information. While dl participants believed that the novice JO's
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ability is at least somewhat important, 67% of al respondents felt that andyticd input is at least

an important, if not critica component of evaluating the novice' s performance.
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Figure 18. Didribution of Anadytica Input Responses

Figure 19 summarizes the participant expert ship-handlers preference for the novice JO
to understand and efficiently process sensory input. All participants believed that the novice
JO's ahility to demondtrate an understanding of sensory input was at least somewhat important
to the expert’'s overd| evaduation. 35% of dl participant expert ship-handlers view reaction to
sensory information as a critica component of a successful UNREP and use the JO’ s response

to sensory information as amgor element of UNREP performance evauation.
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Figure 19. Digtribution of Sensory Input Responses

Figure 20 is a hisgtogram that provides a breakdown of how each individud participant
expert ship-handler approaches UNREP. Figure 20 displays a uni-modd symmetric
digribution with the mgority of participant expert ship-handlers taking an attitude towards
UNREP that is neither too flexible nor too drict. In generd, most evauators dlow some
deviaions from their execution preferences by the novice JO. Only 7% require the novice to
perform the evolution exactly as the expert desres while only 5% of dl participant expertsdlow
the JO to perform the UNREP in any safe manner.

The participant expert ship-handlers who tended towards a looser UNREP style placed
less emphasis on time to perform the gpproach as a criterion for performance evduation. In
contrast, those experts who possess amore rigid UNREP style place more emphasis on time as
an evaudion criterion. Regardless of UNREP style, most participant expert ship-handlers
believe that as experience increases, time to complete the evolution will decrease.
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Approximatey 50% of dl paticipant expet ship-handlers bedieve that UNREP
documentation and doctrine provides ingtruction that must be gtrictly adhered to.  The other
50% of participant expert ship-handlers interpret UNREP documentation and doctrine as

guidance that provides aflexible framework for execution.
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Figure 20. Digribution of UNREP Styles

C. OBSERVED CORRELATIONS

Table 5 contains the intercorrdations observed between the five persondity factors
measured by the NEO-FFI. Table 6 contains the average intercorrelations for the NEO-FFI
[MCCR92]. In generd, the persondity traits were more intercorrelated for the participant

expert ship-handlers than for the average NEO-FFI participant. The only observed exceptions
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where the participants possessed lower than average intercorrelations were Neuroticism /

Conscientiousness, Extraversion / Openness, and Agreesbleness / Conscientiousness.

E @] A C
Neuroticism -0.55 -0.10 -0.44 -.37
Extraverson 0.16 0.31 0.38
Openness 0.09 -0.04
Agreeableness 0.09

Table 5. Observed NEO-FFI Intercorrelations for
Participant Expert Ship-Handlers.

N E @) A C
Neuroticism -0.21 -0.02 -0.25 -.53
Extraverson 0.40 0.04 0.27
Openness 0.02 -0.02
Agreeableness 0.24

Table 6. NEO-FFI Intercorrdations for
Average Adults from the NEO-FFI Manua [MCCR92].
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In generd datigtics, alarge correation exids if the corrdation coefficient (r ) is greater
than or equd to 0.8 and asmall correlation exigsif r islessthan or equa to 0.5. However, the
intricacies of human behavior make andyzing red people more art than science. Single sample
t-Test with a probability of type | error @) equa to 0.10 indicate that correations with r
greater than 0.10 are dgnificant for the participant expert ship-handler sample [DEV095].
Therefore, for the purposes of this research, any corrdation greater than or equal to 0.10 was
identified as a potentidly sgnificant corrdation.

Figure 21 graphicaly displays the calculated correlations between observed expert
ship-handler Neuroticism vaues and measured UNREP evaudion criteia  In generd,
correations were smal in magnitude. All observed corrdations were negative with the
exception of the correation between Neuroticism and Communication, which was only dightly
positive.

Figure 22 contains information describing the calculated correlations between expert
ship-handler Extraverson vaues and measured UNREP evduation criteria. In contrast with the
Neuroticism correlations, most Extraversion correations were postive with the exception of the
correlaion between Extraverson and UNREP style. The only apparent significant correlation
was observed between Extraverson and Sensory Input ¢ = .18). This rdationship could
possble be explaned by Sensory Input satifying the extroverts need for simulation from his

surroundings [MCCR92].
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Figure 22. Correlations between Extraversion and UNREP
Evauation Criteriafor Participant Expert Ship-Handlers

58




Figure 23 highlights the correations calculated between the observed expert ship-
handler Openness persondity characteristic and the measured UNREP evduation criteria. Al
caculated correlations for Openness were postive. Furthermore, dl corrdations were only
dightly positive with the exception of the correlaion between Openness and Analytica Input (r
=.16) and Openness and UNREP Style (r = .16). This result might be related to the modest
associdion between Openness and measured inteligence snce Andyticd Input is more
caculation based. Therefore, it is possible that an expert that is higher in Openness would tend
to more andyticd or cognitive intendve methods. However, it must be clear that Openness is
not ameasure of analytical sense or actud intelligence [MCCR92].

Figure 24 deineates the corrdations calculated between the observed expert ship-
handler Agreeableness persondity characteristic and the measured UNREP evauation criteria
All cdculated corrdations were podtive with the exception of the corrdation between
Agreeableness and Communication, which was dightly negative. The only gpparent sgnificant
correlation was observed between Agreeableness and UNREP Style = .16). A potentia
explanation for this corrdation is that the highly agreesble person is sympathetic to others and
eager to hep, resulting in an UNREP gdyle that is more malegble to the trainee novice
[MCCR92]. The expert who scores high in Agreeableness sees the UNREP as a training
evolution for the novice and therefore has aless rigid UNREP style resulting in gregter variability

and less dructure in order to let the novice learn from exploration.
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Figure 24. Correlations between Agreeableness and UNREP
Evauation Criteriafor Participant Expert Ship-Handlers
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Figure 25 grephicaly displays the corrdations caculated between the observed
participant expert ship-handler Conscientiousness persondity trait and the measured UNREP
evdudion criteria Similar to the Openness corrdations, al caculated Conscientiousness
correations were podtivee. However, two dgnificant corrdations exised between
Conscientiousness and Andytica Input (r = .17) and Conscientiousness and Sensory Input (r
= .39). The corrdation between Conscientiousness and Sensory Input was the highest
observed over the entire experiment. Experts who score high in Conscientiousness are usudly
purposeful and strong willed and are often associated with academic and occupationa
achievement [MCCR92]. These facts can be directly linked to the expert ship-handler’s
priority to properly processng dl forms of information input. The highly conscientious expert

will not be able to ignore any information that may affect the UNREP, regardless of source.
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Figure 25. Correlations between Conscientiousness and UNREP
Evauation Criteriafor Participant Expert Ship-Handlers
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Correlations were also cacuated to determineif there was any relationship between the
participant expert ship-handlers NEO-FH persondity traits and Tenney’s VCO profiles
[TENN99]. Figure 26 illustrates the relationships between the measured participant persondity
traits and Tenney’s Passive VCO profile. Significant correlations existed between the Passve
VCO profile and the Agreeableness = -.25) and Conscientiousness (r = -.11) persondlity
traits. In direct contrast, Tenney’s Proactive VCO profile correlated with Neuroticism (r = -

.20), Extraverson (r =.13), and Openness (r =-.11). Figure 27 illustrates these correlations.
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Figure 26. Cdculated Correlation Between Observed Participant Expert
Ship-Handler NEO-FFI Persondity Traitsand
Tenney’s Virtud Commanding Officer Passve Profile.
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Figure 27. Caculated Correlation Between Observed Participant
Expert Ship-Handler NEO-FH Persondity Traits and
Tenney's Virtud Commanding Officer Proactive Profile.

D. DISCUSSION

Due to the assstance of Vice Admird Giffin and Vice Admira Moore, 40 percent of all
expert ship-handlers queried responded to the survey. This reaively high participation rate
greatly increased the quadity of the data package by producing rdatively norma distributions for
dl areas andyzed. Indications are that the sample of participant expert ship-handlersis a decent

goproximation of the expert ship-handling population.  Furthermore, the wide range of
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responses created a broader depth of dicitated ship-handling knowledge that will directly
trandate into a better database for COVE programmers.

Andysis of the participant expert ship-handler data package indicates that the surveyed
experts possess some sgnificant differences from the average adult. In genera, experts were
lower in Neuroticism, and higher in Extraverson and Conscientiousness. It is clear that
whenever modding an expert ship-handler, close attention needs to be focused towards the
expert’'s level of Neuroticism, Extraverson, and Conscientiousness to ensure that the expert
behaves in a manner that is consstent with expertise.  Future research will verify that these
persondity characteristics apply to al experts regardiess of the domain of expertise.

It is important to note that there is dill room for variability in an expert modd’s
persondity.  While the means for participant expert ship-handler levels of Neuroticiam,
Extraverson, and Conscientiousness were ggnificantly different from the average adult
population, Figure 5 illudrates that the standard deviations for the participant expert
ship-handlers persondlity traits were very close to the average adult sandard deviations. This
indicates that experts can vary in persondity just as much as the average person does, just
within a different range.

In addition to the modd of expert persondity, close atention should be focused
towards the dynamic of expert evauation of a novice. All ship-handling experts are going to
evauate novice performance based upon a unique combination of evaduation criteria The
evauation criteria create a performance checklist that the novice is evauated againg and will
congst of acombination of Interaction Responses, Communication Responses, Anaytical 1nput

Responses, Sensory Input Responses, and the evaluator's UNREP Style. The emphasis and
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priority of this novice report card is related to the evduator’ s individud persondity. Andytica
Input will be dressed if the expert evduator is rdatively high in ether Openness or
Conscientiousness. Sensory Input will be a criticd criterion if the expert possesses a relatively
large amount of Extraverson or Conscientiousness. Findly UNREP style will be a mgor
performance criterion if the expert ship-handler performing the evauation scores high in
Openness or Agreesableness.

Andysis of the data package dso indicates that there are links between Tenney’sVCO
profiles and the model of expert personality proposed in this research. Experts who are
relatively low in Agreegbleness and Conscientiousness will tend towards a more passive style of
ship-handling as defined by Tenney's previous work. Furthermore, and in direct contrast,
expert ship-handlers who digplay relatively high Extraverson and relatively low Neuroticism and
Openness will tend towards Tenney’s proactive VCO profile.

With the proper composition of persondlity traits, and proper combination of evauation
criteria and overdl ship driving style, a relatively robust model of an experienced evduator of
ship-handling is developed. The model is robust because it covers a relatively wide range of
persondity inputs resulting in a potentidly wide range of unique prototype expert ship-handlers.

With proper development, the model born from this research could potentidly grow into an

accurate representation of human mentoring.
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VI. CONCLUSIONS

A. SUMMARY OF WORK

Underganding how experts evauate performance of tasks with large degrees of
vaiability is a difficult undertaking. Jugt like the tasks themsdves, the evauation does not
aways have the same clear-cut criteriafor each expert performing the evduation. Often, critical
evaudion criteriaare asindividudidtic as the evauating individud.

The primary purpose of this thess was to assess the relationship between an expert
evauator's persondity and the evaluation criteria the expert employed. COVE's UNREP
trainer, currently under development by NAWC-TSD, provided the ided vehicle for this
research snce UNREP is a highly dynamic and chdlenging task performed by a novice whose
performance evduation is often a combination of unique objective and subjective criteria
dependent upon the evauating expert.

In order to obtain information about the rel ationship between eva uation and persondity,
a review was performed on various topics including facets of persondity, decison-meaking,
individua differences, differences between experts and novices, and personality measurement.
This review was a crucid step for sdecting the proper personaity assessment tool. Next, an
experiment package was developed utilizing a questionnaire format in order to dicit information
about persondity, ship-handling style, and novice performance evduation by a ship-handing
expert.
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After the experiment package was developed, the survey was administered to ship-
handling experts resdent in the fleet. Support from both Commander Surface Naval Forces
Atlantic, Vice Admird Giffin, and Commander Surface Nava Forces Pacific, Vice Admird
Moore was criticd in ensuring adequate participation by busy ship-handling experts. With their
help, 116 experts participated in the survey either viaa paper based or web based version.

After the end of the data collection period, the participant surveys were collated into a
data andyss package. The data was andyzed for daigicd summary information such as
means, minimum vaues, maximum vaues, mode, median, and standard deviations. The data
was dso anayzed for ggnificant correlations existing between participant expert ship-handler
persondity traits and participant expert ship-handler evduation criteria and ship driving style.
Correlations were aso andyzed between persondity and Tenney’s VCO profiles.

Underganding performance evduation is a goliath work in progress. Results of this
research, while beginning to explore the gray aress of variability in evduation, will provide direct
enhancemert to the training potential of COVE by increasing the fidelity of COVE'SITS. The
indghts gained from the expert ship-handler persondity traits will increase the socid redlism of
the ITS and therefore improve the manner of feedback given to the trainee since the ITS can
now respond in a more human manner.  Furthermore, the compilation of critical evauation
criterion and its relaionship to persondity will enhance the task training ability of COVE sinceit
will dlow the ITS to train in a manner Smilar to fleet experts. Findly, the cregtion of a ship-
handling database for various fleet expert ship-handlers will provide a solid footing for the
overdl future development and performance of COVE, increasing its qudity as a training tool

and its utility to the fleet.
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B.

THESISQUESTIONS

The following questions were addressed in this thesis:

Isthere arelationship between one's persondity and one's expertise?

Andyss of the NEO-FH persondity inventory administered to the
participant expert ship-handlersindicates that there is a relationship between
persondity and expertise. In generd, inventoried experts were less neurctic
and more extroverted and conscientious than the average adult. Inventoried
experts possess levels of Openness and Agreeableness that do not deviate

from expected norms for the average adullt.

If such ardationship exigs, can it be quantified?

The mode of an expert’s persondity should possess the same levels of
Openness and Agreeableness observed in the average adult, centering
primarily around average with an gpproximately normd distribution. When
modding an expert’s persondity, Neuroticism should range from between
very low to average with only a smdl percentage of experts possessng
higher than average Neuroticism. In contrast, the expert persondity model
should possess levels of Extraverson primarily ranging between high and
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very high with alower percentage of average extroverts. Findly, the expert
persondity modd should possess a primarily average or high levd of

conscientiousness.

Does it extend beyond individua expertise to the expert’s evaluation of

Andyss of the ship handling evduation portion of the expert survey
indicates that there is a rdationship between persondity and the evauation
of peformance. Evauation of the novice is based upon a combination of
factors induding proficiency of Interaction, Communication, processing of
Anaytica and Sensory Input, and level of adherence to the evauator’'s
gyligtic tendencies as displayed by the novice. The combination of these
factors is unique for different experts and is dependent upon the expert's

persondity profile.

What is the range of characterigtics of different ship driving styles?

The data collected during the ship-handling survey spans a wide range of
ship-handling varigbility and will be collated and sent to NAWC-TSD
COVE programmers for andyss.

The overd| data gathered for this experiment serves as a basis for the programming of

an ITSfor COVE. With thisresearch, a database now exists where a programmer can creste a
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modd of ship-handling expertise that is highly variable depending upon user input. If done
correctly, the user could configure a persondity profile that results in a VCO tha interacts,
evauations, and provides feedback to the trainee in a way that is completely unique to the
persondity configuration.

The relationship between persondity, expertise, and evauation proposed in this thesis
will dlow the ITS to perform in a more human-like manner, increasing the illuson of immerson
for the trainee, and provide the trainee with accurate performance evauation criteria, increasing
the posgitive training transfer benefits. In addition to information about expertise and evaudtion,
gpecific information was gathered regarding preferences for acceptable UNREP performance.
This information will aid programmers in determining acceptable limits and bounds for trainees
to perform within.

An important point is that this research is entirdy limited to COVE and UNREP
evolutions. While this research utilized surface ship-handling and COVE as a vehicle, the red
road is how experts subjectively evaduate highly aggregate tasks such as UNREP. The theories
and modd of expertise provided by this research can potentialy span across any domain of
expertise, as long as the expertise is not composed of black and white levels of performance

and evauation.
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C. RECOMMENDATIONS FOR FUTURE WORK

Tenney's initid research, combined with the efforts of this research, is a dtart for
improving the man-machine interface of tomorrow’s computer based trainers.  Continuance of

this research could vector into numerous directions. Some possibilities of future work include:

Further invedtigation between Tenney’s VCO profiles and ther
relaionship to an expert’s persondity.

A further andyds of the data obtained from this experiment utilizing
expert ship classasavariadle

Examining the dynamic between expert and novice accounting for the
persondity of the expert as well as the personaity of the novice.

A linear, or nonlinear, regresson modd of evauation with coefficients
based upon the correlations proposed in this research.

An agent based autonomous agent, such as STEVE, that possesses a
configurable persondity within the bounds of expert persondity as
defined by this research.
Understanding the intricacies of human behavior and its relaionship to highly aggregate tasks
that are subjectively evauated is a mammoth effort.  Hopefully, this is only the beginning of a
seriesthat attempts to quantify how humans act and react. Performance of thistype of research
isacritica sep in increasing the utility of computers by making a computer more like a human

ingead of a human more like a compuiter.
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APPENDIX A. COMMANDER, SURFACE NAVAL FORCESATLANTIC

ENDORSEMENT

COMMANDER NAVAL SURFACE FORCE
US. ATLANTIC FLEET
8 May 2000

Dear Commanding Officers,

The Naval Postgraduate School (NPS) maintains a proud
tradition of serving as a “Tech Bridge”, accommedating advanced
research in direct support of Navy goals and future development,
The Conning Officer Virtual Environment (COVE) program is a
prime example of how NPS research strives to take Technical back
to Tactical. Cove 15 a surface ship-handling trainer that utilizes
cutting edge computer graphics and physically based modeling to
simulate the ship driving experience. COVE is scheduled for
imminent release to SWOS and the fleet. { A e nlae )

The enclosed survey is part of an NPS thesis that directly
supports COVE. The survey sceks o increase the fidelity and
realism of interactions between the COVE trainer and the student,
Bv completing this survey, vour time will improve the quality of

- | -
this 21" century readiness tool, .

m i BM‘,E- Sincerely, .
NPGE amd kel e
NN

ey Traill & dua

TR \9\ HENRY C. GIFFIN 111
QO., ‘k:”'j“‘* Vice Admiral, U.S. Navy
‘L«E.m...a mr,)u, X g,,_._-_m-n.wm.n.,__

p‘r-pm-*; VA Ay
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APPENDIX B. COMMANDER, SURFACE NAVAL FORCESPACIFIC

ENDORSEMENT

COMMANDER NAVAL SURFACE FORCE
LS. PACIFIC FLEET

12 May 2000
Dear Commanding Officer,

Naval Postgraduate School (NP5} maintains a proud tradition of
serving as a "Tech Bridge.” accommaodating advanced research in direct
support of Navy goals and future development. The Conning Officer
Virtual Environment (COVE) program 15 a prime example of how NPS
research strives to take technical back to tactical, COVE is a surface ship-
handling trainer that uiilizes cutting edge computer graphics and
physically based modeling 1o simulate the ship driving experjence, COVE
is scheduled for imminent release w SWOS and the fleet. ‘72“

e —

The enclosed survey is part of a NPS thesis that directly supports
COVE, The survey seeks to increase the fidelity and realism of
interactions between the COVE trainer and the siudent. By completing
this survey, your time will improve the quality of this 21" century
readiness preparation tool.

Qgh“ I
ort r.)-v? M‘_x(-f.

Sincerely, -

nayative “soced f-f-mu- E RD MOORE. JR.
ol Lo Vice Admiral, U8, Navy

2?0. {}w jwh F:L
e by e

7ot
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APPENDIX C. EXAMPLE ADDENDUM TO INSTRUCTIONS

Fromi: LT, Chris Bisziak
iy I MANDIMNG OFFICER, USS ROMNHBOMME RICHARD { LHD &)
Subi ADDENDUM INSTRUCTIONS FOR EXPERT SHIPHANDLER SUTRVEY

Ihis siarveey s i @vainkable on the Intermed. You are encowraged o parnicepase m the web based vervion
by ivping the following address into the Address Bar (fitermed Eyplover, Figwe [ oof o the Locativn Bar
PN eitacape O amamnicator, Fipune )

e s Ay miil coves'| wperimeisl
The ACCESS OODE 1o galm entry into the web sie i Moves jcove semativel

IT you choose o participate in 1he web based version, yeu ane vt required 8o relum the sirvey packit
Regardficss of fonmat. phease complete the survey no laler than JI.II‘H' 1, 2000

PR AT Y BT,
BTy OF WA SR

P SAMDUERS Bk SATE
wmwcen \
\
@ p Figwee |
] L Example Tike Screen an viewed by
. ] Intermet Explorer

i g 5
PRI 1

Aram FrdtaRaied S m——

WA OF Sl ELPEST
B AL RS PVALLATE

HrALES

Figure [
Example Title Screen as viewed by
s » o
Metseape Mavi b
i, g—

= e EmEm m— . e ey Y

¥ory Respoctfisfly Submined,
LT, Chres Bumisk
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APPENDIX D. EXPERT SHIP-HANDLING EVALUATION SURVEY

NAVAL POSTGRADUATE SCHOOL

SURVEY OF HOW EXPERT SHIP HANDLERS
EVALUATE NOVICES
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INTRODUCTION
Why Should | Participate?

Bazed wpon yowr expenemce and currenl
pusition, you were identified as an expert dhap
handler Y our participation with this survey will
ensuge thal comain aspects of amulawe rmnlng
wre realistic and pertinent and that simalaios
trmming systems  are capable of instructing
tripess inoa similar fashion to how you instroct
vour Jumior Officers.

COVE Simulator

Ifus survey suppors development af the
Uonming Officer YViemaal Envirosment (00 E L
ship-driving zimullator schedubed for imminent
release 1o hoth SWOS and the flear. COVE ie a
fully funded training project being developed by
NP5, Noval A Warfare  Center Training
Systeme Divisien (MAWCTSDN, and the Dffice
of Maval Hesearch (ONR)

COYE  plows  junior ship drivers e
oppounity 0 practice dangercus shig handling
cvolutions on a shore-based Tacility with no
danger 1o mawenial or personnel.

Privacy Information

Your monymity is maintained at all times
thropghow  his servey, and your privacy s
safeguanded  umder  OPNAY  Insnuction
3900, %R There s me record linking  yoor
paatscapElion with this survey. A recond of the
mformstion  contmed | the  experiment
described berein will be reained pormanently @
the Mavad Postgraduste School or by higher
authority, Amswers  provided by your
I'h'l.rl'h:l.]'.\.‘llinrl wall be meed nnl}- For statistical
an.al}':.i:i by the I}_'paﬂm':nls. of the \]n\'}' gl
Iefenze, and other U S Dovermmen! igencies,

NAVAL POSTGRADUATE SCHOOL

SURVEY OF HOW EXPERT :
SHIP HANDLERS *
EVALUATE NOVICES

-

Flrl:l'u'ilil,'d thiz nse s u'-mp:lihlc with the purpos:
for which the informatson was collecied

By  parcipating  m this  survey,  yoo
acknowledge that vou understand that  your
prisacy 5 mamtaned a5 stabed  abowve.
Forthermone, you are acknewledging that your
participation is completely woluntary

INSTRUCTIONS
Hew To Complete This Survey

Wi kpow thal your time is vislsable,  This
survay shilil ake approsimately A minutes 0
comnplete. The survey consists of three parts:

Prafessional demographic section
Fl,'HuNI“r:. illl.-::nh-r:.
LISMREP evmlanbion sechion

Completion of this survey will reguine you
10 edther Gl in blank response fiekls or complae
3 mitlreple chewce by cwrcling  voar  answer.
Please answer every question i this survey 1o
the best of your ability.  IF there are vy
problems with this survey. please contact

LT, Chns Busak, UVSK

Cobe 32, Nawal l"LN]:I:il.lJl.illl.! Schod
B33 Dyer Rowl, R 44

Monerey, CA 93043-5000

(B3]} 56—46T

DSM 8784670

Uipan completion, plrnne refam thie swrvey
11 the enclosed mvebspe tothe abese aciness,

Thank viu o your fime ansl participation

L Eril amvy gustions to LT, Chris Bozmak o
hueaak & cs npsoadyy mil
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PROFESSIONAL DEMOGRAPHICS

Rank:

Prisary Warfare Specialy

frircle naei

Total Years of Officer Service. |

Namber of years in o sea biller

¢ Tl

Mumber of Commanding Dfficers you

have served under while at sea- |

Current Sea Billet
(i aiwes, i e SHOAES

wn Chass of Ship:

Time simce last ar sea:
Myt b |

Approximate N umber
of UNREF Approaches
{Tatal during your careerh:

irdrele nnel

Surfaca
Ayaisan
Submarme

Qb

Mk

Fermnmle

= 50
51 -100
10 =200
M - 259

Wore Than 300

Pt
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FERSONALITY INVENTORY
Instructions

This secten of the survey consists of a short, 60 question, persomality inventory. This perscnality inventory is a
standardized professsomal paychological toal thar NPS is ulilh-.i:ug o benrn mone abeut the cxperts residing in the
fleet. NS believes that sccurate modelng of expert leadership will enhance the fdelity of the COVE irainr,
The imvemory takes approvimately 10 mintes to comglate. Mlease answer all of the following 6l questions ns
ncewrately and truthfully as possible selecting am answer that bost represents your opinion. Try net wo read 100
raich ineo any question. Your Acst impression or thooght afer reading the guestion should be your answer. Do
il gy back and change: a previoos answer. Possitde answers range from strongly disagree in the lefimess

codlmin B0 sirong by agres in the nghtmoest column

190]  Stromgly DVaSGheE or ihe statzmeni 1= defimnely false

f[a]] Blaagrad: § ihe sisoment 1= raostl v false

M Mokt il yow canien e, of O stacimen 15 cjualiy iree ol Gl
LA Agrewi the snwemoan is mosily e

{Sa]  Stromgly Agree s the surcrmesd s delimicly o

Choose only one arswer per question. There is no tme limie

Inventory

Question

SA

L. L mad & wewmer.

21 ik 8 havira i 0 el moond me

4. L don like oo waste mme daydieaming.

A, | iry b e et 1oever v | meee

S ke oy belongings cloun and men,

f Dol Teel inferos o olbes

7. | leugh custly

H. e | find the righd way o do something. | dick oo

W, Laliii pi o argadriz dath iny lasly and coosarken

VL Ven preity pod sl pocons: mssdll s o bo gl thisgs dorsz om 13me

LL W hen mounder o greal desl of swess, sooncsimes [ izel like K goang o meces.

12 1ibom't considor arvsell pspoctally “Hgheheamsd™

LA 1w inirgesd By the pestierme | find anar and redee

14, Savin: peapls think ' sellsh el epotisical,

15 1 st 2 very meihacical persm

1. Dranety Toel abons or bl

17, Diwally copiry aliomg 1o peopls
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(SO Strongly Disagree or 1he statement is definitely false

{0}  Disagreeif the statement is mostly false

{N}  Nautral f vou cannol decide, of the sutenmny iy equally orue and fulse
Agree o the statement is mostly true

{SA) Strongly Agree o the statement is definilely wue

Question SD | D N A

SA

18, Lbelicve lerting students hear controversial speakers can only confuse and mislead them.

19, [ would rather cooperate with others than compete with them

20. Tery e perfoem all the rasks assigned to me comscicmiously

21. Loften feel lense and jittery.

22, [like tnbe whers the achion is.

23, Pociry has litde or no effect on me.

24, Ltend to be cymcal and skeptical of others' intenti oms.

25. T have a clear set of goals und work toward them tn an orderly fashion.

26. Somectimes 1 fecl completely worthleys.

27, T usustly prelir to do things alone,

28, Toften oy new and foreipn foods.

29, 1hclicve that most people will take advamage of you if you let them.

30. T waste a lot of time before settling down 1o work.

ey
=

Lrarely feed foarfyl or anciouy,

32, Totten feel as if I'mbursting with epergy.

23, Iseldom notice the reonds or foclings that different environments produce.

34, Muost people T know liks me.

35, Twork hard 10 sceomplish my guals,

36. L often get angry at the way people treat me.

37. Lama cheerful, high-spirited person.

38, Tholiove we should Laak o omr religious authoribes for decisions oo mors] issues,

3% Some prople durk of me ay ol and calculating,

40, When [ make o commtment, [ can always be counred on 10 follow theough,

41, Too citen, when things go wrong, T get discouraged and fieel like giving up.

42 T am it a cheerful oprimist,

43 Sometimes when | am reading postry or laoking at 3 woek of art, T feel a chill or wave of
exileriLL
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{800 Strongly D¥sagree or the staoement i definitedy talse

[H] Diaagrad o ihe saiconoal 15 mosidy Bl

M} Maidra' il v cannot decade, or the siemen iseqea@ly mue and false
A)  Agree o he s mes) s mesily ne

SA)  Strongly Agree of the senamest i defiaiely s

Question

SA

a5

. 1n sl hissdded anad ioughs- mindisd s oy arsukes

Sometimes 1'monias deperadabie or reliskle as | shookd Be

46 | aen swbdcam sad on doprossed

AT, My ik is f981-paeed B

A8, D have lake imicres i spaodulabig on dbe doture of the undverse of e Bunsis oamlition.
a9

| generaily ry 1o he thoug il and coes) derate

| prasdunctivg persim wieo aluays geis e job done,

1. Lovinen Toel helploss and wani snmenng o 0 aodvy o problioms

52 |man B very 1olive person N
3% | have o bot of ineBecesal cunosity.

54 1 ikt like PuTlh,-.l fot wan Epoor i@

85, | never wiem o e ahbc o pel ongsmeod,

. AL lmes | have boen 50 astamed §jast wani s hide.

57, Dwonilif raiher g oy own way fhen be a lesder r\!'m_

S8 Ladben egoy plaang wth theorses or gbsiract e,

L nwn.m ;nr- u.;u;;rn vt it el 1ir gt when T wsind

il | sinve lor l'.lu;;[tﬁ.\.' ineveryetung [ do
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UNREP EVALUATION SURVEY

Introduction

This put‘[inn of the survey deals wath how you wiprubd evaluate 2 Junnar Hl'l'ip handber, For the U aoff this
surviey, imagime that you lave jus suparased @ young, less expenenced jumior officer who hos completed the
H[.l[lrl!l:u.'il an an AE F&JH-L'M'mL: l.'l.l|'|||:l|¢I:il.'lr.| af the evolution, YoiL afe taskid with u\'a}ualing the FOs
performance and providing the 10 with feedback about the execution of the appeoach. Thas portion of the
survey is intended to determing the specific criberia you use to cvaluate a conning officer’s UNREP appreach
perfarmanei.

This inventory comsisn of 3 parts Whale rhe entire inventory requines only ahoul E5 minutes, there 15 no fmes
lmis. Flease answer each of the following questhons considering vous requirenments for a seccessful approach,

Fart |

Part | requires you o evaloate ench of the fallowing 3 UNREP approach templates. Evalugtion critenn for
each of the three UNREP styles are

Praferrgd - This metid mos) chisely maighes T o ospoet e Cimeng Do i make the TNEFP approsc.

Accoptable - ‘[is imetbad iy oo be cuacly how pou eapec e approach Lo cocue. lan you lave s objectos b tils epe of
Eaullon

Ehmecaplmbie - Yon sl nm allow 3 Comming Cdiioer v esecwe the UHEBEF i this fehoon

Legead For Divgrama
___ BECOMMEND [COURSE SPEED]
Coursa Spaed

T Tz

03 - Deiream

g |
N Changs M. N Change




120 feet

l,.""\\ EREAFL LY  EECCMBSNT W T
0 feet I/ ! N TYIEREAFAERY  RECOMMEFMETI[H

CLOA  FECCHMINT L

M CTCLE BRI L

1000 feet

p— LT RESCMIOOD L

~

1800 feet |

2000 Feet U

feirele aamed

Preferred Accepible

Unaceeptahle
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120 Faet

FRCOMMTT :
B e /
|’1

5— EATATAUNY  ESCOTMEST

0 Feet ‘J‘_ REBLEAFRENE  BECCMEERDIN H)
r
|

L

CLOME  BECOMMTND L

S wETIF  RECCRNENT LN

1000 Fest
f— AT RECCROMEIED LM
1200 feet "f
|
2000 feet /
Prefemed Ayzceptable Unsccepiahle
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1320 Feat
BEFARRWRY  LEPCIEMED O H,
/"\ PEE-EERRERURY I CRBEND 1430
0 feet _{ }j ALOWGADE  RECCRTMEND [HH]
J ‘_‘ CLOVE EECOMUEND LH
HOOLE  RECTRMENT (W B
¥ N DIFTANT  RECCRBOENDY
100 feat
1200 _( -
2000 faet
Prefemsd Acceptable Unaceeptatle
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Fart Il

Part Il coners specifie cridenia that may be nsed o evaloate 3 Conning Officer. Possible answers for cach of the
following questions in Part Il are:

Nat Applicebie (MA) < Thers 15 i nesd 10 periormathis action,

Applicabie (M) - This iz 2 selan sely mimor actinn with large maom for vanation of Easoon.

Sovmewhal bmporfant {34) - An aciiom thal narst be perfoned b have a sucoess o UNREY appoach, s
willisime: romn B variatim of ¢ acaikm,

Impartamt 1] — Thes action i) e perforrsad wall oo have 3 suecmsinld approsch with Bale vogation of

o e T

Crilical (G - [ s impossible 10 success(uly oompleie an UNRER approsch sachour pertorming this actien
T ity

Please answer each of the following questons by providing one of the above ratings, I your shap does not have
a revpaired piece of equipment o perform an action, answer as 10t regquired pear was mestalled on your ship.

Conning Officer
Preparations/Qualifications
Wil puw d o oecessinniy eqpect the Cowning WA A sl 1 ¢

UNcrr to penferm thers aciana, ey are bnmivdge

ragulrama v g grod Caneies Cfier
b Possesics an in-depeh knowledge of own slagrs
numeni rakes of sereleranen'doccleration and other
hasdlimg cheradensgics.
L Pusseses an in-dept pwledge ol buoling
charsiersics of auxiliany ship feg. oo eleraion aag
daery rpden)

1. Posseacs an undersaniding o Ckwen Ship's
wikratwons parrespond ko gpeed and mudder commands.

4. Prasesses am ahal iy 0 sngs srmarmmmertal (s

5 Prascous s dideisanding of warnd Fivee dllecis
on ship's Sreehiard

A Possercs wickriiindug of depthoof secan dlects

T Prsgosas uideemding of iguegraphy of nemn
| M e
i

| & Poascwics undersitanding of sca e clfocs
|

| % P cwass wickodanding of devcism of sen
elfecta

0 Prossesacs undesstanding of Bernodi e

1L, Possesses understanding of | Afimograed ship's
'l““"l'l

12, Pussinsa s ishorstandin g of radio s s gl
talkie fid eenns] commumicalions.

13, Posseises undorstanding of Hredge in ndge
It
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Nof ‘ppmﬂll’l\] “There s oo e Ao perfiorm s sction
Appicatile [&) - Ths is o relanvely mnon [ Tafi o disduln

Sompndial Inportant {81) - An acwoa thar mest be perfermal s haves o ssccesiul LIRREP appeoack, bui
wrth womme poom o vanaso of exevuivon

Imyportant {1 - et b perfior e well s bave o sucvessfal approachs with Linle variston of
CRUCLHIHL

Criticad [C) - L is ingmsaible ) seocdully gomgleiy un UNKEP sppeoac willess poal irming the adzs
Mawlassly

ik it

Conning Officer

PreparationsfQualifications

WAl o afts it o
(Wficer (r sy thaar «

aily expact the Cunniey NA A 5l I

ws, Miey are knowlmdg e

svaparrenyens fir i goad Comning Offiver

14, Porssgass

15 Prosesses

| 1. Ierscases

17, Porsesses

[ TR, Ponscases understanding, of

g LU TR T

R T (TP R

urkerstilag of UHF

unkeretindtng of highdi (o

ke rsandang of stnaplee s
wl devicniash

Fingarmanion ftardy checkiire, CRarTs P | | | |
14, Permesses undersundmg of NWE procedure
21l Peessesees undersandeng of 584

| 21 Dhsphed proger use o MOBOARY
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MNat Applicabhe (M) - There is ro s (o perfonm s sciion.

Agplicatie (&) - This is o relanivel v minor acton waah rge moom Tor varialion af cascilicn

Someawtat dmpoertant (81) - Aa acton Ui st be porfonmed o hove o owvessiol UNREP sppeomcs. bai

with sime: rvam For sarsion of ooeoion.
(1] - Thas actam st bee performesd well s bave 2 sacoesabol approsch wiihs btk vanson of

il
Critigal {C} - It o angmmaibbe o Ll congdets e UMREP apposch withou) pafonming des scten
Flawlesly.
Execution
Thrat are artieas vow erpect a good Covaing OfGcer MR A 51 1 c

& oo et dasing the UNREP s

I Mainizined close veehal commmascatin hitwoen
it i) CURCED dariing appucach

bt e iz

3. Mui | risjputbar

3 Deplaped propes wee ol oo wp e
O S,

4. Peplayad proper use of LA Iniegraed ship's
circuit.

. Drsplayed proper e of radie headaey walkie-
| tulke Eior inlernal commmnical is,

G Deplayed propen wee of Beidgs w Bridge Banke,

1 Drsplayed propon wse of UHE

A e pdatend propes i ol ool bafan comemincalion
| Demplayed proper wscof ghis o
T e,

1 Disployed proper war ol senmphores.
T, Trloplaped guomyes e o o Aoeim i~
inforenriim bowrds, chveklin, fow chars s |

12 DHeplayed proper [ormul use of NWP proceduns.

13, Dhisplayed proper we ol S0P,

14, Displuysd proper w0l ruks of tagrh fnoe-
A i, v -cabufanog besedr Y
LS, Thaplayed peoper sie ol idisn rule frad oy
aoher calenlnien bared ole of o).

16 Dhspinyed eoper wse ol sn semsd dheckla o
(AT s ysIZHEAR Pousn: Lor comploton of mikstenes,

17, Thsployed peoper e ol 8 scan roging o7 spl,
| 18, Displayed proper visuml abservation of wake W
Celgerclaive widtion,
L, Thsplayed proper voasil aleserition of rolaig
T el v B jidie relslive madion e
ik Dhsplayed peoper vrozl abeer vt of vaic of
el o il ge relative miion 4
3, Dispived proper and ey use of GFS
| postmalipaed.

22 Dnspluyed proper war of MO
|23, Insplayed proper amd ey use of Sladimeer
mfirmarion

24, Dhsplaved peoper and timedy nee of Kadar mge
sl mkion

24, Ihsplayed poper vt £ Ml of g

[ 36, Diisplayed proper and timcly uso of bser
rEngetinkes IniTAn,
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Fart Il

Part Il consists of some genend gquestions about UNREP approaches, Answers for Part I consist of multiph:

choice and [l in the blank that best correspond wath yoar expent siyle of ship driving

What is your minimum allowable lateral separation?
It fear)

What 15 your maximum allowable lateral separation?
{in freri

What is vour kbenl approach speed differenteal 7

¢ Nasvni )

“What ia yvour ideal distance behind rhe |

Auxiliary prior to commencemeant of approach?

(& veamddy) |

Wt is an adequate amownt of umse 1o perform an
appraach for a new Tunior Officer?

ftrcie anr)

Under & minutes
Batwsin & and 10 miritos

Betwaan 10 &nd 15 minutes
Beowean 15 amd #7 minutes

Greater Than 20 minanas
Tima i5 a funckon of spaad and distanoa

Thara is rd “gdeciate” amaount ol tme

What is an adequate amount of ome to perform an
appoach For an experienced Senior Cifioer?
fobreie anel

Undar & minutios
Eeatasen S and 10 mirutes

Betaean 10 and 13 minufes
Betwean 15 and 20 minades

Cirnater Than 20 minutes
Tarmar 1% bunchion of spoed and d stanca

Thara ks ne "adenuate” armsumt ol ima

How woald vou characterize your management of Cenning
Officers during an UNREPT

debroie anel

| aliow e warialions in
enmascaitian from my pralena s as

| aflowy some warations in
Emelian from my prelenen es

| alow ro wanalinees in

from m Ges
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Which srateenent beat describes the NWP?

Lt o T

Which are you most combortable with:

drLrsly sRel

FONF ia & datadag secine far LNAER

Wi P s only & loose ramework lor UNRES

| A connng officer who prmanly uses rules of thumb.
| shig's Insirumens and aiher guidairas 10 maka

| gecisians?

| Faorneame wito Arows iumbers ared lacts)

o
| A connimng ofcer whi pRmany uses his instncs ang
| pRnaDry esimations

| {sormasne whe dives 4 shp ila 2 080 00 the bighway]

CONCLUSION

Thank vou for taking wour valoable fime o
cimplete this survey. The geal of this research is to
determmne how o ablor feedback providec 1o Jussor
Crifscer (100 during training in a Vimual Easvironment
(VE) shig handling wraining shmelaior such as
NAWCTSD s Conning Gifficer Vinual Environmen
(COVEL Toibored feedback allows a simulator wo
train a Jir in a way that is compatible with the 10
Commarding Officer’s ship hamdling style. 10a 1O
can receive Feedback that s similar to the feedback
he receives from his shipboard memtor, the B0 will
I e e fTective simulator training time and be
mare productive while ai sea

If you would like to leave anggestions or
comments, feel free to enter them on the hack of this

RUrWEY

For additional ueshions or comments about this
research, please comact:

Cicle 32, Maval Postgraduate School
KT Dver Boxud, B 404
Monlerey, O 93594550000
(AL 3064679 15N BT 8-467TY

Please cncourage yOour experm poers o participane
i this survey. Greater expen participation will
improve the results and create a better product
released 1o the Mest

* Email any questions w LT, Chris Buzisk at
buziak @z nps.navy.mil
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Enter Your Comments Here
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APPENDIX E. UNREP CHARACTERISTICS BASED UPON

APPROACH SHIP CLASS

SMALLEST OBSERVED AVERAGE MINIMUM LARGEST OBSERVED
MINIMUM ALLOWABLE | ALLOWABLE LATERAL | MINIMUM ALLOWABLE
LATERAL SEPARATION SEPARATION LATERAL SEPARATION

(FEET) (FEET) (FEET)

CG 80 117 140
CV/CVN 120 136 140
DD/DDG 80 122 150

FFG 60 109 160
Trangport Ship 80 135 180
Table 7. Minimum Allowable Laterd Separation
Between Approach Ship and Replenishment Ship
Based Upon Approach Ship Class
SMIALLEST OBSERVED | AVERAGE MAXIMUM LARGEST OBSERVED
MAXIMUM ALLOWABLE | ALLOWABLE LATERAL | MAXIMUM ALLOWABLE
LATERAL SEPARATION SEPARATION LATERAL SEPARATION
(FEET) (FEET) (FEET)

CG 160 185 200
CV/CVN 180 200 220
DD/DDG 140 189 250

FFG 110 182 240
Trangport Ship 140 203 300

Table8. Maximum Allowable Lateral Separation
Between Approach Ship and Replenishment Ship
Based Upon Approach Ship Class

94




SMIALLEST OBSERVED AVERAGE OBSERVED LARGEST OBSERVED
SPEED DIFFERENTIAL | SPEED DIFFERENTIAL | SPEED DIFFERENTIAL
(KNOTS) (KNOTS) (KNOTS)

CG 5 9 18
CV/CVN 3 5 6
DD/DDG 5 7 20

FFG 5 11 25
Trangport Ship 3 6 18
Table9. Allowable Approach Speed Differentia
Between Approach Ship and Replenishment Ship
Based Upon Approach Ship Class
SMIALLEST OBSERVED AVERAGE OBSERVED LARGEST OBSERVED
STARTING DISTANCE STARTING DISTANCE | STARTING DISTANCE
(YARDS) (YARDS) (YARDS)

CG 400 671 1000
CV/CVN 1000 1800 2000
DD/DDG 160 623 3000

FFG 300 652 1500

Trangport Ship 300 748 1800

Table 10. Allowable Starting Distance For Approach

Between Approach Ship and Replenishment Ship

Based Upon Approach Ship Class
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