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ABSTRACT

This research investigated how different experts in a single domain chose their
individual subjective evaluation criteria of a highly aggregate task based upon their
individual differences. The Conning Officer Virtual 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 personality affects their evaluation of
a novice performing an underway replenishment (UNREP). The experts were issued a
survey that inventoried their personality, UNREP evaluation criteria, and ship handling
style. In general, the participant experts were lower in Neuroticism and higher in
Extraversion and Conscientiousness than the average adult. Extraversion appeared to be
correlated with the expert’s desire to use Sensory Input as a éritical evaluation criterion
(p = .18) while Openness was correlated with Analytical Input (p = .16) and UNREDP style
(p = .16) as critical evaluation factors. Also correlated with UNREP style was
Agreeableness (p = .16). Finally, the expert’s level of Conscientiousness correlated with
the critical evaluation criteria of Analytical Input (p = .17) and Sensory Input (p = .39).
Results from this research provide insight to the link between observed behavior and its
subjective evaluation and will allow COVE’s programmers to develop an Intelligent

Tutoring System (ITS) that will customize the automated training process.
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I. INTRODUCTION

A. MOTIVATION

The military services have historically been an apprenticeship system. Beginning
with the early days of sail, United States Naval Midshipmen would spend several years
serving aboard a single ship with a single captain. Under the tutelage and guidance of his
master captain, the apprentice midshipman would learn the art of sail 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
specialized training required vast resources and the dedication of numerous personnel.

Whether a sailor, marine, soldier, or airman, the United States Military warrior of
the new millennium is required to do more with less. Fewer troops, weapons, training
time, and fiscal resources are requiring the armed forces to re-evaluate every facet of
operations. In particular, budget draw downs and the increasing complexity of hardware
necessitates the need to create cost-effective training alternatives. As computing power

and speed increase, the desire for utilizing computers as a beneficial training tool also

increases. Using modern computers’ ever increasing high fidelity virtual environments

(VEs) as a training tool for performing spatial and cognitive tasks are a particular area of
increasing demand since VEs provide the potential capability for a trainee to practice and
master complex and highly dangerous tasks safely, efficiently, and economically

[CAIRY6].




B. OBJECTIVE

“The best known generalization in human learning is that practice makes perfect”
[ANNES9]. The caveat to this cliché is that the student is pfacticing the right task in the
right ways. The ability to properly react to any situation requires expert guidance and
proper intervention at critical points during training. Without a good teacher, practice
alone is not always enough to become competent at a complex task. Even more
devaétating is the possibility that the student will ge't worse at the learned task and
experience a negative training transfer [BOLDS87].

While VE is a relatively new training tool, a VE training system is not
pragmatically different from any previous generation of training tool. VE training must,
just 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 quality feedback via instruction and evaluation.

The Conning Officer Virtual Environment (COVE) Ship Handling Trainer is one
example of a VE that provides an economically attractive alternative to traditional
methods of practicing ship handling while providing an integrated means of instruction.
COVE, currently under development by Naval Air Warfare Training Systems Division
(NAWC-TSD), simulates ship-handling scenarios where the trainee is immersed in a VE,
complete with an integrated intelligent tutoring system (ITS), in the form of a simulated
interactive commanding officer. COVE is a flexible and portable unit that is intended to

build and reinforce ship-handling skills with minimal requirements for instructor
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intensiveness and costly ship resources [MEAD99]. If the deployed implementation of
COVE is successful, Junior Officers (JOs) will have an opportunity to develop basic
skills and practice difficult scenarios in a controlled environment without the need to
have entire ships at sea, 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 generally believed to have a powerful
effect on leaming” [ANNE89]. In the case of COVE, quality feedback to the trainee
requires the ITS to be more ihan a scripted set of rules. The ITS must provide immediate
guidance and feedback that i1s accurate and meets accepted standards, just as a
Commanding Ofﬁcer (CO) would at sea, else risk the loss of valuable training time and a
possible negative transfer 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 at sea combined
with individual differences of COs makes it difficult to have a single standardized set of
feedback responses. Just as the original shipmasters trained their apprentices uniquely,
today’s COs train their JOs according to their predilections. Different COs will have
different benchmarks based upon their own style of expertise, experiences, and
personality, resulting in different COs evaluating the same evolution differently [NPS99].
In order to gain maximum benefit for the fleet, COVE’s ITS must be flexible enougﬁ to
meet the needs of the different fleet experts.

While a prime example, COVE is just a single example of a trainer that requires
extensive knowledge and that has infinitely many ways to arrive at a "correct" solution

that is "correct” only in the eyes of the evaluator. Topics easily range from driving ships,




to land navigation, to philosophy. Essentially, anything that involves asynchronous
student-paced instruction and training of a highly complex aggregate task that involves
subjectivity in evaluation can benefit from the relationships explored by the COVE ITS
and student.

This study investigates how simulator performance evaluation should be modeled
based upon the personality composition of the evaluating expert. With respect to the
COVE trainer, it is desired to understand the different evaluation criteria used by different
COs and its relationship to their personality, ultimately resulting in a more accurate ITS

where the Virtual CO (VCO) could approximate a wide range of real 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 collision that you thought was inevitable.

Commanding Officer of an LPD

This accurate modeling results in more effective trainer time by teaching the JO the same
lessons his real world CO would teach, increasing the effectiveness and overall benefit of

the trainer.



C. THESIS QUESTIONS

The following questions are addressed in this thesis:

e Is there a relationship between one’s personality and one’s
expertise?

e If such a relationship exists, can it be quantified?

e Does it extend beyond individual expertise to the expert’s
evaluation of others’ performance?

e What is the range of characteristics 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 initial exploration between human behavior and
expert evaluation, it is intended to begin the initial compilation of a database for the
COVE ITS. Understanding the answers to the aforementioned questions will provide
COVE’s ITS programmers with a realistic model to base various prototypical VCOs

upon. Furthermore, these answers also lay the foundation for automating the relationship

added insight will help mate the ITS with the student, potentially increasing positive

i
|
and increasing the fidelity between instructor and student in any VE with an ITS. This
training transfer for any VE training system.

|

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,
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knowledge about personality and its measurement must be obtained._ Furthermore, the
scope of this work requires an understanding of the sociological domain within which the
experts and novices reside.

Naval officers achieve the prestige of command only by displaying sustained
superior performance, primarily at sea. As the senior ship driver aboard, and the one
person ultimately responsible for any mishap, the Commanding Officer (CO) is the
resident ship-handling expert. How a ship is driven by any of the ship’s officers is a
direct statement 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 approach is a calling card for the CO’s style and
ability. While all UNREP experts achieve the same ultimate end goal of coming along
side the replenishment ship, different COs accomplish this task differently. Some prefer
to “John Wayne” with large speed differentials and small distances from “rubbing paint”
while others prefer more of a slow 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 skills for the surface
warfare officer, it is also one of the most dangerous where the potential for loss of life
and damage to not only one but also two ships is extremely high. The ability to actually
practice this formidable task at sea is limited and can quickly evolve into a situation too
complex for a junior officer to handle. These criteria result in good VE training being
crucial and indicate that UNREP is an excellent VE candidate since it allows the
opportunity for officers to develop prerequisite skills in a safe and controlled environment

with minimal operating cost.



Because of all of the aforementioned factors, UNREP was the vehicle for this
research and analysis. Its importance in the sociological domain of the ship driver also
makes it suitable to determine the correlations with ship driver personality. An analysis
of the expert evaluation of an UNREP approach as performed by a less-experienced JO
was correlated with the personality of the expert to answer the thesis questions. Results

can be directly applied to COVE’s existing ITS during COVE simulated UNREPs.

E. SUMMARY OF CHAPTERS

The remainder of this thesis is broken down into the following chapters:

e Chapter II provides background information on the mental and
behavioral processes invoked during UNREP and other complex
tasks. First, a review of the basic 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. Additionally, individual
differences and their effects on decision making are explored.
Finally, personality and its measurement are discussed in order to
understand how individual expert COs are different from each
other.

e Chapter III discusses the apparatus utilized to gather information
for this research. Reasons for selection, design, and development
are covered for the two data collection tools, the NEO-FFI
personality inventory and the Ship Handler Evaluation Survey.

e Chapter IV delineates the methods utilized for data collection and
analysis. An explanation detailing the administration of the survey
is provided in addition to a summary of the construction of the data
package.




Chapter V summarizes the results from the data collection and
analysis. Results are provided detailing the personality
characteristics of the participant expert ship handlers, the critical
evaluation criteria utilized by expert ship-handlers for evaluation of
novice JOs, and significant correlations observed between
personality and critical evaluation criteria.

Chapter VI presents a final discussion of the results of this thesis
and describes areas requiring further research. Answers to thesis
questions proposed by this research are addressed in addition to the
possible ramifications of this research.



II. BACKGROUND

A. THE UNREP EVOLUTION

The UNREP evolution, while complex and dangerous during execution, is a
particularly straightforward task. Two ships, an approach vessel and a replenishment
vessel execute the evolution. The approach vessel is a warship that requires
replenishment of its fuel and or stores. The replenishment vessel is usually a refueling
tanker. The overall goal of the evolution is for the approaching vessel to come within
close proximity of the replenishing vessel and bring on fuel and other supplies with out
any damage to personnel or equipment.

The UNREP is composed of distinct phases consisting of preparations, waiting,
approach, alongside, and breakaway. Figure 1 is a diagram depicting the different phases
involved in a plausible UNREP scenario and highlights some of the distances involved
between the two ships participating in an UNREP. The evolution actually starts houfs
before the actual transfer 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 actual task.

The next phase, the waiting phase, is just prior to the commencement of the
approach. During this phase, the approach vessel rﬂaneuvers to a waiting station where

the approach vessel will perform its last checks and wait for a signal from the




replenishing vessel to commence the approach. The waiting station is usually an area

approximately 1000 yards astern of the replenishment vessel.

120 Feet
: 4—-! BREAKAWAY
ALONGSIDE
\
REPLENISEMENT
VESSEL
APPROACH H 2
S
<
S €
- <
o
o
(]
o
o
APPROACH
VESSEL
PREPARATIONS /
WAITING

Figure 1: A Diagram of a possible UNREP evolution.
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Once both ships are on an agreed upon course and speed and are ready, signals are

made and the approach phase commences. During the approéch phase, the approaching
vessel maneuvers from waiting station to a position directly alongside the replenishment
vessel. It is during the approach phase that the first interaction of physical forces occurs
between the two vessels.

Once the approach is made, lines connecting the two ships are secured and the
approach phase transitions into the alongside phase. During the alongside phase, the
approach vessel maintains a constant position relative to the replenishment vessel during
the transfer of fuel and stores. Radio communication is maintained between both vessels
during the alongside phase until transfer is complete between the replenishment vessel
and the approach vessel. Transfer time primarily depends upon the amount of supplies to
be transferred, but typically is less than an hour.

Once all supplies are transferred, all connecting lines between the two ships are
cast off, marking the beginning of the breakaway phase. During this final phase, the
approach vessel maneuvers away from the replenishment vessel. Once clear of the
replenishment vessel, the approach vessel is no longer restricted in its ability to maneuver

and can proceed on its own independent course and speed.

' 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 Virtual Environment Submarine (VESUB) Simulator. VESUB was intended to

11




provide a means for submarine officers to practice surfaced submarine evolutions, in
particular transit in and out of port, with out the need of a surfaced submarine. COVE
combines some of the original VESUB visual simulation architecture with voice
recognition and an integrated intelligent tutoring system. Ideally, COVE is a portable,
low cost training solution that provides the user with a high fidelity synthetic ship driving
experience and requires no operator monitoring or intervention [MEAD99].

Most previously implemented expert systems possess limited capability for
diagnosis and feedback making them relatively unsuitable for training purposes
[TENN99]. In order for an artificially intelligent (AI) training system to be successful, it
must possess the capability to learn from experience by making human-like associations
requiring a sense of appropriate output and understanding of needs, desires, and emotions
[DREY96]. A possible architecture that meets thése criteria incorporates adaptive
technology into a pedagogical agent. An example of a first generation ITS is STEVE
(Soar Training for Virtual 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 instruction in a variety of computer-based learning
environments [JOHN98].

The COVE trainer incorporates an ITS in the form of a Virtual Commanding
Officer (VCO). The VCO is a pedagogical agent that instructs the JO on how to properly
drive the ship during a ship handling evolution such as UNREP [TENNO99]. Previous
research investigated three possible profiles for the VCO consisting of a passive VCO, a
proactive VCO, and an aggressive VCO. The classification of passive, proactive, or

aggressive was based primarily on a CO’s predilection to recommend course and speed
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changes while a JO was conning the ship during an UNREP evolution. The three
classifications were chosen for their broad coverage of different ship driving styles and

were intended to represent the majority of ship drivers in the fleet.

C. DIFFERENCES BETWEEN EXPERTS AND NOVICES

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

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

While a CO will usually find other styles acceptable, he will prefer his JOs to
drive the ship in a manner similar to his. Much like a father teaching his teenager how to
driV;e a car, the expert CO will first instruct, and later expect the novice JO to analyze
data and make decisions in the same fashion as the CO. These expectations are the basis
for the expert CO’s evaluation of the novice JO and are shaped by the CO’s expertise.

UNREPs are dynamic, complex tasks and UNREP skill cannot be neatly
categorized under a single type of expertise. Expertise itself is diverse and is segregated

into the four following categories: [CHI88]

o PRACTICAL EXPERTISE that primarily deals with motor skills
or mental skills. Examples of practical skills are typing,
memorizing restaurant orders, or mental calculation. This type of
expertise often allows for parallel thought processing.

e PROBLEM SOLVING EXPERTISE requiring specific domain
related knowledge. Examples of problem solving expertise are
computer programming or solving physics problems.
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e ILL-DEFINED EXPERTISE that requires decisions 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 [CHISS].

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

All four of the previous expertise categories apply to an UNREP evolution.
Commands are issued and executed with practical expertise. Estimating timeé 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 simultaneously, UNREPs require both ill-defined and diagnostic
expertise. A novice JO must demonstrate proficiency of all types of expertise in order to
receive a favorable evaluation of the UNREP evolution from his Cé.

Expert ship handlers usually distinguish themselves from novices by determining
the quickest, most efficient courses of action, and when a ship handling evolution is
getting out of control. In distinguishing themselves from novices, experts, regardless of

the area of expertise, share common traits. These commonalties are summarized as:

e Experts excel mainly at their own domains.

e Experts perceive large meaningful patterns in their domains.
e Experts quickly solve problems with little error.

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

e Experts see and represent a problem at a deep (more principled)
level.

14



e Experts spend a great deal of time analyzing a problem
qualitatively.

e Experts have strong self-monitoring skills.

These traits usually result in an expert performing a task quicker and with fewer errors
[CHISS].

Even though experts distinguish themselves apart from novices in common ways,
there are still wide variabilities amongst the experts themselves. These variabilities are
unique to each expert and are often referred to as individual differences. These
differences influence how the expert responds to situations, teaches his novices, and
evaluates his trainees’ proficiency. Understanding individual differences of the CO are

critical inputs to producing useful feedback for the JO.

D. DECISION-MAKING AND INDIVIDUAL DIFFERENCES

A study performed by the U.S. Army Research Institute for the Behavioral and
Social Sciences assessing how senior Army officers made critical battlefield decisions
discovered that not all experts analyze situations and make decisions the same way
[COHE96]. Most experts generally fall into two completely different paradigms. Some
experts follow an analytical approach where decision-making is characterized by
attempting to use rational and computational methods. In contrast, a recognition expert
would attempt to make decisions based on fitting the situation into a known pattern and

responding with a familiar label or plan of action.
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Another U.S. Army Research Institute for the Behavioral and Social Sciences
study investigated the effects of expertise, cognitive style, and mission on what
information is used by senior Army officers during tactical decision making in an attempt
to develop a tactical decision aid [MICHS8]. Their research indicated that a tactical
decision aid must be adaptable to individual differences such as personality, cognitive
style, and preferences for sensory modality and communication mode. These findings
correlate with the research on how Army officers performed under stressful situations.
Their findings showed that personality exhibited some consistent patterns of response to
stressful situations. Their research assumed that there is a reciprocal causality between
individual, situational, and response variablés and that the way an individual responds to

a situation is directly affected by the individual’s personality.

E. THE FIVE FACTOR MODEL OF PERSONALITY AND FEEDBACK

The UNRERP 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 characteristics, it is necessary to study the COs personality.
Personality is often explained by the Five-Factor Model (FFM), which describes
personality in terms of five distinct personality traits. The “ FFM originated in initial
works by Fiske (1949), Norman (1963), and Tuppes and Christal (1963), who produced a
highly stable structure with five factors” [SALGY7]. The FFM is extremely attractive due
to its empirical roots. While most models are derived from theoretical perspectives, the

lexical FFM has a theoretically neutral position [WIDI97].
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The Revised NEO Personality Inventory (NEO PI-R) is modeled after the FFM. It

is a widely accepted measure of personality developed by Dr. Paul Costa and Dr. Robert
McCrae, assesses personality in terms of Neuroticism, Extraversion, Openness,

Agreeableness, and Conscientiousness. The five personality factors are described in the

following way:

EXTRAVERSION is the factor that describes people who are rated
by their peers as “sociable, fun-loving, affectionate, friendly, and
talkative” [MCCR87] versus “reserved, timid, and quiet”
[SALG9I7].

People high in AGREEABLENESS are forgiving, lenient,
sympathetic, agreeable, and softhearted, according to peer ratings
[MCCRS87]. Peers describe those low in Agreeableness in more
negative terms: ruthless, uncooperative, suspicious, and stingy.

Peers describe people high in CONSCIENTIOUSNESS as careful,
well organized, punctual, ambitious, and persevering [MCCRS87].
Conscientiousness  “includes both proactive (hardworking,
ambitious) and inhibitive (dutiful, scrupulous) aspects”
[MCCRS89].

People who score high on NEUROTICISM typically report
negative emotions such as worry, insecurity, self-consciousness,
and tempermentalness [MCCRS87] whereas people with low
Neuroticism are calm, self-confident, and cool [SALG97].

The final factor in this model is OPENNESS. Adjectives from
lexical studies that describe this factor include “original,
imaginative, broad interests, and daring” [MCCR87]. “Openness
defines individuals who are creative curious, and cultured versus
practical with narrow interests. [SALG97]”

The five factors of personality have implications for occupational performance
and therapy. Most research studying the relationship between personality and job

performance only attempts to correlate quality of job performance with personality
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[CLON96]. Two meta-analytic studies by Barrick and Mount (1991) and Tett and
Jackson (1991) find that Conscientiousness is the only predictor of quality of job
performance [RUST99].

There 1s less research on the link between individual differences and method of
task completion. A previous study showed correlation between individual differences
and variability in expertise [NPS99]. Specifically, ship handler’s methods for performing
an UNREP varied into two distinct categories, analogical or analytical. Whether a CO
performed an UNREP in an analytical fashion, or an analogical fashion could be
correlated with the CO’s personality and cognitive style. A study investigating the theory
that personality is more differentiated at higher levels of ability discovered that some
personality traits are statistically more variable for individuals at high versus low levels of
ability [AUST97]. This research also showed relationships between types of judgment
and FFM factors and Intelligence Quotient (IQ).

Rust, 1999, investigated the ability of the FFM to predict supervisor’s ratings of
performance. In his research, Rust administered the Orpheus; broad-spectrum work
based personality questionnaire to employees. His findings showed a correlation between
the FFM results of the self-evaluation Orpheus and appropriate supervisor ratings. In

evaluating the FFM within the context of work based behavior:

e High extroversion people are generally happier working with
others while low extroverts tend to prefer work requiring
independence.

e High agreeableness results in individuals with a desire for a more

cooperative, problem-solving approach the lower Agreeableness
results in an ability to make tough decisions.
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e People displaying high openness to experience seek alternative
solutions and desire different methods, while low openness to
experience individuals desire traditional approaches and respect
established values.

e Low neurotics tend to disregard feelings of others, perform better
under stress, but tend to lack caution.

e High conscientious people tend to excel at detailed 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 personality is a factor for how a CO learns, and
subsequently trains. The expert is more inclined to use teaching techniques in a manner
that he understands the best. Previous research has attempted to correlate personality
traits with various learning styles. This research indicated that Extroversion and
Agreeableness are linked with more active types of learning .[FURN96]. Therefore, it is a
conclusion that Extroversion and Agreeableness could explain active forms of teaching.
In the case of an UNREP, thes¢ personality traits could explain why some COs are more
actively involved with the JO during the evolution than others are.

Salgado analyzed three prior meta-analysis studying the relationship between
personality and job criteria. In general, Salgado discovered that “Extraversion is a valid
predictor of training proficiency (p = .26), as are Neuroticism (p = .07), Agreeableness
(p = .10), and Openness to Experience (p = .25)” [SALG97]. Furthermore, persbnality
compatibility between teacher and student will potentially affect the teacher’s evaluation
of an evolution. Research demonstrates that students achieved higher levels in classes
when teacher-student personality compatibility is high [FURN96]. This teacher and
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student dynamic should also apply to VE training, and if properly modeled, will further

increase the accuracy of the training feedback.

F. PERSONALITY MEASUREMENT

The assessment of personality is a major application of psychology to real world
concerns and is extremely varied in its administration and utilization. Clinical
psychologists evaluate a patient’s personality in an attempt to determine if the patient
possesses abnormal symptoms or feelings. A school psychologist will assess a child’s
pefsonality in order to determine any causes of possible learning or adjustment problems.
Counseling psychologists attempt to determine the best job for a particular person by
matching the individual’s needs and interests with the requirements of the position.
Finally, research psychologists assess the personalities of experiment participants to
account for experimental behavior or correlate personality characteristics with other
measures [SCHU90].

Regardless of the end goal, some assessment techniques are more objective while
some techniques are wholly subjective and prone to bias. The best techniques possess
standardization, reliability, and validity. Standardization insures consistency and
uniformity of the procedures utilized for the test administration. Reliability insures
consistency of results to the assessment device. Finally, validity insures that the test

device results are an accurate measurement of the intended measured variables

[SCHU90].
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Multiple methods exist to assess personality. A primary method is referred to as
the self-report inventory method. In the self-report method, people report on themselves
by answering questions about their feelings and behavior in a variety of simulated
situations. The person taking the test must indicate how closely each item describes their
own characteristics or how much they agree with each item. In general, self-report
personality assessment methods are high in reliability and validity due to the standardized
nature of administration, scoring, and evaluation of the results [SCHU90].

The Myers-Briggs Type Indicator (MBTI) is a self-report personality survey
created by Katharine Briggs and Isabel Briggs Myers in the 1920s. The MBTI is based
upon Carl Jung’s model of personalibty and is the primary method for measuring Jungian
personality types. The MBTI measures introversion and extroversion and is used for
research purposes as well as career counseling. The MBTI requires several hours to
administer and evaluate and requires a trained psychological professional to interpret the
scores.

The Minnesota Multiphasic Personality Inventory (MMPI) is another frequently
utilized personality assessment tool. The MMPI determines personality traits of
hypochondriasis, depression, hysteria, psychopathic deviate, masculinity-feminity,
paranoia, psychasthenia, schizophrenia, hypomania, and social introversion. The MMPI
is primarily used by clinical psychologists as a diagnostic tool for assessing personality
disorders, but is also utilized as a vocational tool. Unfortunately, like the MBTI, the
MMPI is extremely long to administer and requires special training to interpret the

results.
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Projective testing methods are primarily utilized for assessing disturbed
individuals. When presented with an ambiguous stimulus, such as a Rorschach inkblot,
the patient will project personal needs, values, and fears onto the stimulus description.
Projective techniques suffer from low reliability and validity due to the subjective nature
of the result evaluations [SCHU90)].

Behavioral assessment procedures evaluate a person’s behavior to a specific
situation. Researchers assessing the personality of an entire group of people primarily
utilize this method. For example, hospital staff will routinely observe patient behavior in
order to identify behavioral trends in patients. This method requires specifically trained

observers and is highly subject to observer bias, resulting in lower reliability and validity

[SCHU90}.
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III. APPARATUS

A. NEO FFI

The modeling of an expert CO response to an UNREP evolution is theoretically
possible if the individual differences of each CO can be ascertained. Collecting accurate
data about individual differences of COs requires selecting the correct personality
assessment tool. Most COs are limited on time and relatively unsupportive of academic
endeavors that take away from their operational duties. While the assessment tool must
be highly reliable and valid, because of the population being examined and the purposes
of this research, it must also be easy to administer, easy to complete with minimal time
requirements, and easy to evaluate with little training required.

While the MMPI is a predominantly used objective test for assessing personality,
it is primarily used for assessing personality disorders [BERN94]. The MBTI is a widely
utilized personality inventory implemented in career related management, but requires a
trained psychological professional to administer and is too time intensive for the purposes
of this research [SCHU90]. Though there are a number of objective tests designed to
measure a broad range of personality variables in a normal population, an increasingly
popular choice is the Neo Personality Inventory (NEO PI-R) [BERN94]. The NEO PI-R
is a prime choice for inventorying an expert’s personality since it is the predominant
measure of the five factor model of personality [WIDI97]. The NEO PI-R consists of 240

statements to which a person indicates an extent of agreement on a 5-point scale. The
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NEO PI-R is often referred to as a lexical five factor model since it attempts to define
personality in natural language terms.

The “majority of academic psychologists, increasingly favor the NEO PI-R for
assessment and research” [FURN96]. Furthermore, substantial research exists regarding
NEO PIR reliability and validity. Most important, the NEO PI-R has demonstrated
consistent convergent and discriminant validity, as well as indicating how alternate
models can be understood from the perspective of the five factor model [MCCR89].
Multiple studies have correlated established measures with the NEO PI-R to establish
overlap, including the Eysenck Personality Inventory and Myers-Briggs Type Indicator
[FURNO6].

The creators of the NEO PI-R re-evaluated the usefulness and applicability of
their personality assessment test. Their findings indicated “far more evidence of its
comprehensiveness, universality, and practical relevance today than when the NEO-PI
was first published” [MCCR97]. The NEO Five Factor Inventory (NEO-FFJ) is a brief
60-question subset of the full 240 question NEO PI-R. The NEO PI-R’s additional length
allows 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 envision any significant changes in the structure of
the NEO PI-R in the near future, it is a logical conclusion that there are no major
revisions planned for the NEO-FFL

The NEO-FFI scales 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 demonstrated validity of the full scales. While the NEQ-FFI
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scales are not equivalent to the full scales of th¢ NEO PI-R, the shorter scales are
approximately 85 percent as accurate as the full scales. In the case of the abbreviated
scales of the NEO FFI, some precision is traded for speed and convenience [MCCR92].
Previous research inventoried five senior US Navy Surface Warfare Officers for
individual differences to determine variability in personality using the NEO-FFI [NPS99].
Participants consisted of five Unites States Navy Commanders, military pay grade of O-
5, all of which have been designated Surface Warfare their entire careers. Four of the five
had served in Executive Officer positions as their last sea going billet, 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 Extraversion and average in all other categories. The participants exhibited large

variances in Openness and Agreeableness scores.

This previous research justified the choice of the NEO-FFI 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 administer and on average took less than 10 minutes to complete. Evaluation
of the results required minimal time and were very easy to interpret by the researcher who

had no formal personality assessment training.

B. EXPERT SHIP HANDLING SURVEY

As part of developing initial profiles for a VCO for COVE, a ship handling

background questionnaire was utilized. While the questionnaire was primarily for
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demographic purposes, it did attempt to elicit participant opinions about how to train a
junior ship driver. The questionnaire was combined with ship driver interviews in order
to determine the basic VCO framework [TENN99].

Previous research surveying and analyzing ship-driving Commanding Officers
highlighted traits and characterisﬁcs that are the same as the traits exhibited by experts
[TENN99]. Based upon this commonality, experienced ship-drivers were identified as
experts. Expounding upon the original research, this investigation also 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
approached.  Unfortunately, because of logistical constraints, any form of physical
interview was impractical. Therefore, the inveétigator decided to utilize a survey for the
primary method of ship driving style elicitation.

Survey questions were primarily based upon previous research exanﬁning
individual 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 fundamental core of this research’s survey.

However, utilizing a questionnaire for the ship dxtiving style elicitation posed
challenges that required significant consideration. Since the survey was to be performed
remotely by the ship handling evaluator participants, the survey must be extremely clear
since the researcher would not be present to make any clarifications. The size of the

population of expert ship-handlers precluded qualification of a participant as an expert for
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reasons other than experience and position. Also, the questionnaire had to be concise

since most expert ship handlers have limited time to diverge from their duties of running
a warship. The goal was to maintain the expert ship handling survey completion time to
under 15 minutes.

The survey format primarily utilizes multiple choice or rating questions to elicit
the desired information from the participant. Rating questions were specifically chosen
because they produce an actual or absolute value of the trait being measured. This
required developing the rating scale with equal intervals with an anchor position. These
traits 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
specifically developed to minimize respondent error and bias. The list of possible choices
was set at five since most respondents can only distinguish between five to nine items
[GAO93]. Furthermore, the list 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 list of items. The list of possible rating responses
was always presented in the same ascending order to facilitate proper understanding of
each rating and help aid recall.

Another primary concern with developing a question involves avoiding
inappropriate 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 1s directly contrary to guidance or doctrine.

Regardless of whether or not the expert disagrees with doctrine, it would be socially
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unacceptable for the expert to declare that he conducts business in a contrary manner. In

general survey questions were developed to avoid the following questions that:

e Are not relevant to the evaluation goals;
e 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 logical and necessary;
e Require an unreasonable effort to answer;

e Are threatening or embarrassing;

e Are vague or ambiguous; or

e Are unfair
[GAO93].

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

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

Somewhat Important (Sl) - An action that must be performed to have
a successful UNREP approach, but with some room for variation of |
execution.

Important (1) — This action must be performed well to have a successful
approach with little variation of execution.

Critical (C) - It is impossible to successfully complete an UNREP
approach without performing this action flawlessly.

Figure 2: Rating scale utilized for the Ship Driving Style Survey
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In ad