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An Investigation into the Applicability of the NEO-PI-R PPM Research Validity Scale to the
NEO-PI-3 and the Effects of Positive Response Distortion

Jolene Young

Hawaii School of Professional Psychology at Argosy University, Hawaii - 2018
This clinical research project investigated the applicability of the Revised NEO Personality
Inventory (NEO-PI-R; McCrae & Costa, 2010) Positive Presentation Management Scale (PPM)
developed by Schinka, Kinder, and Kremer (1997) to the NEO Personality Inventory-3 (NEO-PI-
3), using the Minnesota Multiphasic Personality Inventory — 2 (MMPI-2; Butcher et al., 2001)
Validity Scales as a criterion. The sample was extracted from an archival databased composed of
303 airline pilot candidates who completed both the MMPI-2 and the NEO-PI-3 as part of their
hiring process. Results indicated weak reliability of the PPM research validity scale. However,
the PPM scale correlated significantly with the MMPI-2 Validity Scales in the expected
directions and significantly added to the MMPI-2 Validity Scales in discriminating between
underreporting and valid profiles. The percent and diagnostic agreement of positive response
distortion between the two measures were fair. Therefore, this research project provided
additional support for the validity and utility of the PPM research validity scale as an indicator of
positive response distortion. Finally, applicants who demonstrated positive response distortion on
the PPM research validity scale produced significantly ditferent clinical profiles on the NEO-PI-
3 and the MMPI-2 than applicants with valid profiles. The clinical implications and limitations
of the research are also discussed. In conclusion, developing a psychometrically sound PPM
research validity scale is important, as the use of validity scales assists mental health
professionals in accurately obtaining information to make informed clinical decisions.

Keywords: Positive Response Distortion, Positive Presentation Management, Underreporting,
Concurrent Validity, NEO-PI-3, MMPI-2
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CHAPTERI
INTRODUCTION

This study examines positive response distortion on self-report personality inventories in
personnel selection. Positive response distortion has been raised as an important factor in
personnel selection (McGrath, Mitchell, Kim, & Hough, 2010). Research has indicated that
demand characteristics in personnel selection increases the motivation to engage in positive
impression management, where applicants highlight the positive attributes and characteristics
that match perceived job demands (Detrick, Chibnall, & Call, 2010). Additionally, research has
found that response bias reduces the validity of the personality measure (Christiansen, Burns, &
Montgomery, 2005; McGrath, Mitchell, Kim, & Hough, 2010; Mueller-Hanson, Heggestad, &
Thornton, 2003; Rothstein & Goffin, 2006). With increased use of personality assessments in job
applicant settings, the ability to detect positive response distortion and to understand its effects
on the validity of self-report inventories is necessary. The issue of positive response distortion
and the use of validity scales to address it have been debated for over three decades. Research
has tound that positive response distortion signifies a response bias and that scoring high on
these response bias indicators can be indicative of invalidity (Paulhus, 2002). Opponents argue
that the use of validity scales are not substantiated and likely interfere with accurate assessment
(Costa & McCrae, 1992). This study examines the use of a positive response distortion scale on a
recently revised, commonly utilized self-report personality inventory, the NEO Personality
Inventory- 3 (NEO-PI-3), its ability to discriminate under-reporting profiles, and the impact this
has on clinical interpretation.

Specitically, the current study examined the applicability of the NEO Personality

Inventory-Revised (NEO-PI-R) Positive Presentation Management (PPM) research validity scale
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developed by Schinka, Kinder, and Kremer (1997) to the updated NEO-PI-3. Concurrent and
criterion-related validity of the NEO-PI-3 were computed and assessed against the established L,
K. S, F. Fg, and Fp validity scales of the Minnesota Multiphasic Personality Inventory-2 (MMPI-
2; Butcher et al., 2001), along with other MMPI-2 scales of underreporting, including the
Edwards Social Desirability Scale (So; Edwards, 1957), the Wiggins Social Desirability Scale
(Sd; Wiggins, 1959), the Other Deception Scale (ODecp; Nichols & Greene, 1991), The five-
factor model (FFM) of personality assessed by the NEO-PI-3 is a widely accepted theory of
personality that has historically helped to stimulate interest in examining the relationship
between personality measures and personnel selection (Barrick & Mount, 1995; Rothstein &
Gottin, 2006). Currently, the FFM is routinely used in personnel selection contexts (Sellbom &
Bagby, 2008). Additionally, the research validity scales developed by Schinka et al. (1997) and
their ability to detect response bias in clinical and non-clinical contexts have been empirically
supported. However, to the current researcher’s knowledge, there have been no studies
examining the applicability of Schinka et al.’s PPM research validity scale for the NEO-PI-R to
the NEO-PI-3. Given that the NEO-PI-3 is utilized in personnel selection and that research has
indicated that response bias significantly affects an individual’s profile, decreasing the ability to
make accurate interpretations based on the personality measure, it would be important to
examine the applicability of the PPM research validity scale of the NEO-PI-R to the NEO-PI-3
and to investigate the effects of positive response distortion on an applicant’s profile.
Rationale for Study

One of the primary functions as a psychologist is to use psychological tests to gather

information that s pertinent to the provision of clinical services (Ben-Porath & Waller, 1992).

Psychologists are called upon to conduct psychological evaluations for various reasons including
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helping to determine an individual’s diagnoses, cognitive functioning, strengths and weaknesses,
and services or accommodations needed. More recently, psychologists have been requested to
conduct personality assessments to evaluate the suitability of a job applicant for positions within
an organization (Rothstein & Goffin, 2006). Investigators have found that the most prevalent
reason for using personality testing for employment purposes is its contribution to reducing
turnover rates, estimated to be between 20% (Geller, 2004) and as much as 70% (Wagner, 2000),
and to increasing employee fit (Rothstein & Goftin, 2006). After surveying recruiters in 2003,
Heller (2005) found that 30% of American companies used personality testing as a part of their
hiring process. Hsu (2004) estimated that personality testing is a $400 million-dollar industry in
the United States and grows at an increasing rate of 10% per year.

With the increased popularity of personality assessments in job applicant settings, the
quality of the data gathered and its validity in accurately portraying the individual in order to
predict personality attitudes, behaviors, and performance are augmented. Research has indicated
that in personnel selection, there is an increased motivation to present oneself in a desirable
manner, which reduces the validity of personality measures (Christiansen, Burns, &
Montgomery, 2005; Mueller-Hanson, Heggestad, & Thornton, 2003; Reid-Seiser & Fritzsche,
2001; Rothstein & Goffin, 2006). Under high-demand conditions, such as personnel selection,
applicants are motivated to make a good impression and are likely to select responses that
highlight positive attributes and match job-perceived characteristics (Detrick, Chinball, & Call,
2010). This poses a significant problem in accurate personnel prediction, given that research has
found that a significant proportion of applicants admittedly engage in response distortion on self-
reports collected in the selection process (Donovan, Dwight, & Hurtz, 2003). Specifically,

Donovan, Dwight, and Hurtz (2003) found that approximately one-third of recent job applicants



participating in the study misrepresented themselves. Furthermore, the results indicated that
about 50% of the participants exaggerated personal characteristics of themselves such as
dependability, reliability, and agreeability, and around 60% de-emphasized their negative
attributes. Thus, it appears that response bias is a common occurrence in personnel selection.
Though positive response distortion can occur across various portions of the application process,
including the interview and the self-report assessment, with increased use of personality
assessments in job applicant settings, it is important to assess the applicant’s degree of honesty
and objectivity when completing the measure, as most personality assessments rely on the use of
self-reported questionnaires.

Moreover, personality testing in commercial and general aviation settings dates back to
the 20" century (North & Griffin, 1977). In their literature review summarizing the research on
psychological assessments in aviator selection, North and Griffin (1977) noted that considering
the characteristics of aviator applicants, above-average intelligence, at least college educated,
and having completed numerous tests throughout their academic careers, it is possible for highly
motivated aviator applicants to readily be able to determine appropriate and inappropriate
responses on measures used for aviator selection. Despite the threat of positive response
distortion however, many organizations and companies continue to utilize personality testing as a
part of their application process, including pilot selection.

Regarding personality, though there are varying definitions, most define personality as a
series of traits, constructs, or patterns for how a person thinks, feels, and behaves that are
enduring and constant across situations (American Psychiatric Association, 2013; Fitzgibbons,
Davis, & Schutte, 2004; McCrae & Costa, 1994). One widely accepted theory of personality

concludes that personality traits can be summarized in terms of five robust factors of personality



(Chapelle, Novy, Sowin, & Thompson, 2010; Costa & McCrae, 1992). The five factors include
neuroticism, extraversion, agreeableness, openness, and conscientiousness. The widespread
acceptance of the FFM has resurged interest in the use of personality measures for selection
purposes due to a series of meta-analytic studies and research in the 1990°s that provided support
for the relationship between personality and job performance (Barrick & Mount, 1995; Rothstein
& Goftin, 2006). For instance, one study found that the personality trait of conscientiousness,
along with general mental ability and job experience are central determining variables in job
performance (Schmidt & Hunter, 1998). Additionally, after reviewing and summarizing the
research on the FFM as a predictor of work outcomes, Barrick and Mount (2005) found that
neuroticism (emotional stability) and conscientiousness can be considered as generalizable
predictors of trait-oriented work motivation and overall job performance. On the other hand,
extraversion, openness, and agreeableness are valid predictors of job performance for specific
“niches”™ or job occupations, where certain jobs place emphasis on one of the traits (Barrick &
Mount, 2005). Thus, research has been quantitatively able to demonstrate the importance of
personality traits as it relates to job performance.

The NEO Personality Inventories, including the NEO-PI-3, are the most frequently used
instrument in assessing the Five Factor Model of Personality and are popular personality
measures utilized in pilot selection, and (Bagby & Marshall, 2003). The NEO Personality
Inventory-3 (NEO-PI-3; Costa & McCrae, 1985), began its development in 1978 as the NEO
Inventory aimed at measuring traits related to neuroticism, extraversion, and openness (McCrae
& Costa, 2010). In 1983, facet scales measuring conscientiousness and agreeableness were
established and in 1985, the NEO Personality Inventory (NEO-PI) was published (McCrae &

Costa, 2010). After some modifications and completion of the agreeableness and consciousness



facet scales, the NEO-PI-R was created. Then in 2005, after revising 37 out of the 240 items on
the NEO-PI-R that either had weak psychometric properties or had wording that was unfamiliar
to respondents, the NEO-PI-3 was developed (McCrae & Costa, 2010).

The NEO-PI-R has been utilized in numerous studies investigating the relationship
between personality and pilot personnel selection (Callister, King, Retzlaff, & Marsh, 1999;
Chapelle et al., 2010; Fitzgibbons, Davis, & Shutte, 2004). To date, however, no studies have
been found investigating job-applicant response distortion, specifically positive response
distortion and its effects on the NEO-PI-3. Though the developers of the NEO-PI-3 did not
include validity scales into the measure, research validity scales measuring positive presentation
management, along with negative presentation management and inconsistent responding have
been developed for use with the NEO-PI-R. However, the application of the research validity
scales to the NEO-PI-3 has not been investigated. Thus, given that the FFM as measured by the
NEO Personality Inventories is utilized in pilot selection, that positive response distortion is
prevalent in the application process, and that pilot applicants have the intelligence and education
to determine which responses are appropriate and inappropriate to pilot selection affecting the
validity of the personality measure, a means of measuring positive response distortion is needed.

Review of the Literature
Clinical Assessment and Validity

When conducting any clinical assessment, the first essential step in interpretation is to
determine the quality of the data that serves as the foundation for the evaluation (Ben-Porath &
Waller, 1992). Ben-Porath and Waller list several pertinent questions useful to evaluating the

quality of data gathered, including: ~[1] Did the individual cooperate with the evaluation? [2]



Was he or she capable of reading and understanding the test items? [3] Did he or she attempt to
portray himself or herself in an overly positive or overly negative manner?” (p.15).

One way test developers and users of clinical measures assess the question of validity
outlined by Ben-Porath and Waller (1992) is through measures of response bias. Response bias
has generally been defined as a consistent tendency to distort one’s responses on a questionnaire
in such a way that it interferes with the accuracy of the self-report (McGrath, Mitchell, Kim, &
Hough, 2010; Paulhus, 2002). There are a variety of ways in which response bias occurs on a
self-report measure. Response bias can occur without consideration of item content. /nconsistent
responding, also known as random responding or content-nonresponsiveness, occurs when an
individual responds in an unsystematic, non-purposeful manner that is not related to the content
of the items (Graham, 2012; Jackson, 1970; McGrath et al., 2010). Acquiescence is a tendency to
endorse the most positive alternative regardless of item content (McGrath et al., 2010). In
contrast, negativism refers to the opposite, selecting the most negative response option. When
scales have more than two selections, extreme or neutral response bias can occur. Extreme bias
occurs when responders endorse the endpoints (lowest or highest) of the item scale: neutral
responders choose the middle option (McGrath et al., 2010).

When considering item content (i.e., content responsiveness), other forms of response
bias may occur that affects the way in which the respondent is portrayed. These types of
response biases are negative presentation management and positive presentation management.
Negative response distortion also referred to as faking bad, negative impression management, or
overreporting, occurs when responders endorse an excessive number of negative attributes
and/or deny virtues with the intention of portraying themselves as having more problems or

symptoms than they really are (Detrick et al., 2010; Graham, 2012; McGrath et al., 2010).



Positive response distortion also known faking good, positive impression management, socially
desirable responding, impression management, or underreporting is either the failure to report
negative tendencies or the over-endorsement of positive self-descriptions (Detrick et al., 201 0;
McGrath et al., 2010; Paulhus, 2002). It should be noted that though the concepts listed above
tend to be used interchangeably, there are subtle differences in the literature regarding their
definition and use. Nevertheless, the focus of this literature review and the current study will be
on investigating the effects of positive response distortion, that is, presenting “oneself in a more
favorable light than is actually the case, including over reporting of basic virtues and under
reporting of faults/dysfunction...in the context of attempting to achieve some advantage by
appearing...ideal” on a self-report profile (Detrick et al., 2010, p. 410).
Positive Response Distortion and the Validity Debate

Loevinger (1959) wrote, “proliferation of tests of high sounding psychological constructs
in disregard of response bias is conspicuous waste of research” (p.306). Nevertheless, the issue
of positive response distortion and the use of validity scales to detect and address response bias
has been debated for over three decades. Opponents against the use of validity scales, such as
McCrae and Costa (1983), contend that scales used to detect positive impression management
have one common defect, which is the inability to differentiate between individuals who are
falsely presenting themselves as having desirable characteristics and those who accurately report
socially desirable characteristics. McCrae and Costa state, “An individual who is in fact highly
conscientious, well-adjusted, and cooperative would appear to be high in social desirability.
Paradoxically, it is the most honest and upstanding citizen that these scales would lead us to
accuse of lying!™ (p. 883). Costa and McCrae (1997) further note that scales used to detect

socially desirable responding consist of items that have a desirable response. Thus, creators of



socially desirable responding scales attempt to infer that respondents who endorse such items are
attempting to falsely present themselves in a positive manner. However, Costa and McCrae
(1997) note that there are other reasons for endorsing such items, including that the items are
accurate self-descriptions.

MecCrae and Costa (1983) also conclude that within the domain of self-reports it is not
possible to disentangle personality substance from response style. Swanson and Ones (2002)
echo the remarks of McCrae and Costa, suggesting that measures of positive response distortion
are more strongly related to substance and stable personality traits rather than situational factors
associated with response distortion (as cited in Goftin & Christiansen, 2003).

With respect to the NEO-PI-3, Costa and McCrae (1992) and McCrae and Costa (2010)
note purposefully omitting scales measuring social desirable responding. Though the developers
acknowledge that the NEO-PI-3 is not immune to positive response distortion, they chose not to
include measures of positive response distortion for two general reasons. First, there is good
reason to believe that most respondents in volunteer or clinical contexts tend not to distort their
responses. Thus, they believe that the patient’s self-reports are generally trustworthy (Costa &
McCrae, 1992). Second, scales intended to assess or correct for positive response distortion tend
not to work or possibly interfere with accurate assessment (Costa & McCrae, 1997; McCrae &
Costa, 1983; McCrae et al., 1989).

McGrath et al. (2010) find support for such assertions; however, they are more
conservative in concluding that response bias indicators should be omitted from self-report
assessments. McGrath et al. reviewed 41 studies investigating the use of bias indicators as either
suppressors or moderators of substantive indicators in applied assessment in various settings.

When examining 22 studies that investigated the use of response bias indicators in the general
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population, McGrath et al. (2010) found little empirical support for their use as either
suppressors or moderators. This suggests that in the general population, when there is no
motivation to distort, members are not likely to do so. However, the researchers caution that this
finding does not mean that individuals only provide distorted responses in the context of an
external incentive. Rather, consistent with Paulhus (1984), response bias may occur because
respondents may be “‘characteristically incapable of perceiving themselves accurately (McGrath
et al., 2010, p. 455).

Further, when analyzing 11 studies examining response bias in personnel settings,
McGrath et al. found that use of response bias indicators did not substantially enhance the
effectiveness of substantive predictors (though use of inconsistent responding scales may be an
exception). McGrath et al. identified three possible explanations to account for the limited
support, which included: (1) popular response bias indicators such as the MMPI K correction and
the Obvious Subtle Index may not be etfective indicators of response bias or may reflect
substantive aspects of personality; (2) the base rate of response bias may be misestimated, or; (3)
the inclusion criteria utilized in the studies examined may have been too unreliable to sufficiently
detect bias. In their discussion, the researchers discussed the effects of utilizing response
indicators in applied assessment settings, including the effects of false negative (i.e., an airline
pilot is successtully able to distort his extremely suicidal or aggressive proclivities) and false
positive (financial and effort costs associated) results. Finally, McGrath et al. questioned the
justification for using response bias indicators in applied settings due to the lack of empirical
support. Rather, the researchers emphasized that if identifying response bias is essential, then
“perhaps the best strategy would be to require convergence across multiple methods of

assessment before it is appropriate to conclude that faking is occurring” (p.463).
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On the other hand, Lowmaster and Morey (2012) found that positive response distortion
moderated the effectiveness of predictor variables when examining the predictive validity of the
full-scale and subscale scores of the Personality Assessment Inventory (PAI; Morey, 1991) on
supervisor ratings in the areas of job performance, integrity problems, and abuse of disability
status in a sample of 85 law enforcement officer candidates. Specifically, Lowmaster and Morey
found that the relationship between the PAI’s full-scale and subscales and job performance
outcomes were significantly stronger when participants engage in low positive response
distortion in comparison to participants who engage in high positive response distortion. Further,
in response to McGrath et al. (2010), Morey (2012), a proponent for the use of response bias
indicators, wrote an article critically evaluating McGrath et al. in order to provide a rationale
supporting his recommendations to use response bias indicators. Morey critiques the stringent
inclusion criteria utilized by McGrath et al. where the researchers had excluded approximately
99% of the scientific literature directly examining whether indicators can detect bias. Morey
states that the literature reviewed by McGrath et al. was too restricted in order to truly address
the question of validity of response bias indicators. Furthermore, Morey critiqued McGrath et
al.’s use of examining only the indirect effect using multiple regression analysis as representative
of sufficiently evaluating evidence for validity. After evaluating the regression model put forth
by McGrath et al., Morey argues that the formula includes the response bias indicator as a main
effect rather than as a moderator. Thus, Morey contends that response bias indicators have utility
in predicting a criterion as a main effect. Overall, Morey asserts that there is much evidence as it
pertains to the PAI, demonstrating that the PAI validity indicators have utility in detecting the
presence of response bias, as both a main effect and as a moderator. Additionally, Morey

concludes that “based upon the very narrow focus of the McGrath et al. review and also based
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upon the very limited statistical power of all of the studies that they did review, the probability
that their conclusions represent a type II error in failing to reject the null hypothesis is
appreciable” (p. 160).

However, in another study conducted by McCrae and Costa (1983) investigating the
utility of correcting for response bias, the researchers compared 215 men’s and women’s scores
on the NEO Inventory domains to the external criterion of spousal ratings of the domains. In an
attempt to improve correspondence between the self-report and spousal ratings, the self-report
scores were adjusted using the Marlow-Crowne SD scale and the Lie scale of the Eyseneck
Personality Inventory (EPI). However, after correcting for SD, McCrae and Costa found a
decreased in correspondence between self-report and spousal ratings. McCrae and Costa
conclude that attempts to correct for SD do not enhance validity.

Nevertheless, reiterating the limitations acknowledged by McCrae and Costa (1983), the
researchers examined SD responding using only 2 measures of positive presentation
management. Results may have been different if the researchers had examined more established
scales of positive presentation management, including the K scale of the MMPI-2. Furthermore,
the sample used in McCrae and Costa’s study consisted of a group of volunteers who generally
do not have a motivation to distort their responses on the questionnaire. Thus, as emphasized by
McCrae and Costa, their findings that “conscious falsification may not be a problem in such
contexts as personnel assessments and psychiatric interview” is not substantiated (p. 886).

Proponents for the use of validity scales to detect positive response distortion, such as
Ben-Porath and Waller (1992) in their article examining the application of the NEO-PI as a
clinical measure, critically evaluated Costa and McCrae’s (1992) claim that any attempts to

correct protocol invalidity will not succeed. Ben-Porath and Waller state that Costa and



McCrae’s perception of validity tends to be viewed dichotomously. However, Ben-Porath and
Waller state that validity should be viewed as a spectrum, where there are different meanings
applied to different levels of validity elevations. Thus, rather than viewing response distortion s
as a means of determining categorically, validity and invalidity of a profile, validity scales
should be used to assist in interpretation, where moderate elevations indicate that profile
interpretation may proceed but accounting for the likelihood of exaggeration.

Further, rather than viewing positive response distortion as an indicator of dichotomous
classitication, understanding the conceptualized constructs that underlie positive response
distortion is also important. Paulhus (1984) proposed that response bias stems from two different
types of motivation. One type is self-deception, which occurs when the respondent is unaware of
the truth; meaning that the respondent believes his or her self-reports as it is a dispositional
tendency to view oneself favorably. The other type is impression management, where the
respondent purposefully deceives on the self-report measure in order to mislead the test
administrator. Bagby and Marshall (2004) conducted a study investigating positive response
distortion using the MMPI-2 standard validity scales: Lie (L), Correction (K), and Superlative
(S). and other developed MMPI-2 validity scales Edwards Social Desirability Scale (Esd:
Edwards, 1957), the Wiggins Social Desirability Scale (Wsd; Wiggins, 1959), the Other
Deception Scale (Od; Nichols & Greene, 1991), and the Positive Mental Health Scale (PMH4;
Nichols, 1991) in an archival sample of university students, a sample of reality television show
applicants and parents involved in a family custody evaluation, and a sample of participants who
were given either standard instructions or instructed to fake good. The purpose of the study was
to investigate the underlying structure of the MMPI-2 validity scales as measures of selt-

deception and impression-management across various samples.
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In their study. Babgy and Marshall (2004) found that the applicants instructed to fake
good, reality television show applicant, and parents involved in a family custody evaluation
generally scored lower on the MMPI-2 clinical scales in comparison to the sample responding
under standard instructions. This finding indicates that positive response distortion is associated
with minimization of psychopathological symptoms. Further, the researchers conducted a factor
analysis to assess the underlying components of the MMPI-2 validity scales. The results of the
principal components analysis on the MMPI-2 validity scales suggested a two-factor solution,
where K, S, Eds, and PMH4 had factor loadings = .87 on the first factor and < .25 on the second
factor, and where L, Wsd, and Od had factor loadings > .75 on the second factor and < .28 on
the first factor. The findings obtained by Bagby and Marshall are similar to that of Paulhus
(1984), who reported that Wsd and L loaded primarily on an impression management factor and
Esd loaded primarily on a self-deceptive factor. Nichols (2001) also reported that the S scale is
more related to self-deception than with impression management (as cited in Bagby & Marshall,
2004). Moreover, Bagby and Marshall (2004) found that impression management and self-
deception are related to specific assessment contexts, where impression management was more
likely to be elevated in analog designs under deliberate instructions to fake good. Thus, it is
important to view positive response distortion not only on a spectrum but also to understand the
components that make-up positive response distortion.

Additionally, positive response distortion has also been investigated to determine whether
it signifies a response bias or a personality dimension. For example, Morey et al. (2002)
investigated whether the NEO-PI-R research validity scales were “measuring something
substantive (such as psychopathology or its absence) or something stylistic (either effortful

distortion or something less conscious such as exaggeration or lack of insight)” in a clinical
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sample (p.587). Using a multimethod-multitrait approach, the researchers explored the construct
validity in a sample consisting of 668 participants diagnosed with personality disorders
(schizotypal, borderline, obsessive-compulsive, or avoidant) or major depressive disorder with
no personality disorder. After participants completed the Structured Clinical Interview for DSM-
[V (SCID-1V), the Diagnostic Interview for Personality Disorders-1V, the Global Assessment of
Functioning (GAF) Scale, the NEO-PI-R, and the Schedule for Nonadaptive and Adaptive
Personality (SNAP), researchers used descriptive and correlational statistics to examine the
characteristics of the NPM and PPM scale. Additionally, Morey et al. conducted four
confirmatory factor analyses to determine whether the research validity scales indicate
substantive or stylistic features of responding. The results of the analyses revealed that the NPM
and PPM scales were significantly correlated with measures of both global functioning and
response validity. These associations held true for both self-report and interviewed-based
assessments. However, the CFA revealed that the best fitting model relative to the data was one
in which the NEO-PI-R validity scales were considered as part of the stylistic variables but
associated with substantive trait variables. Thus, the results of Morey et al. support the NEO-PI-
R validity scales as measures of presentation style in clinical populations. Nevertheless, due to
the significant correlations among the various substantive and stylistic variables in the study,
Morey et al. cautioned against interpreting the NEO-PI-R validity scales solely as measures of
response distortion. On the other hand, due to the naturalistic nature of the research, there
appeared to be very little incentive for any form of distortion. Thus, the relationship between
stylistic and substantive factors may have been more closely intertwined and it would be a
mistake to evaluate positive response distortion as simply indicative of a dichotomous outcome

that should or should not be included on a personality measure. Further, Morey et al. suggested
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that it would be important to examine the relationship between global functioning and response
validity in samples where there is more motivation to distort.

All'in all, the research suggests that positive response distortion should not viewed as a
dichotomous, all or nothing, variable, but rather it should be viewed along a spectrum, and there
are at least two constructs that underlie positive response distortion. Additionally, though
positive response distortion is related to substantive characteristics, there is research to suggest
that it represents more of a stylistic variable.

Research investigating positive response distortion in high demand conditions, where
there is proposed motivation to distort suggests that respondents indeed engage in positive
response distortion (Detrick et al., 2010; McGrath et al., 2010). This negates Costa and McCrae’s
(1992) claim that most respondents in volunteer or clinical contexts tend not to distort their
response assertions. Moreover, research indicates that positive response distortion occurs in the
context of both self-deception and impression management (Detrick et al., 2010; McGrath et al.,
2010). For example, Lautenschlager and Flaherty (1990) found that in high-demand conditions,
impression management increased; whereas under anonymous conditions, impression
management decreased (as cited in Detrick et al., 2010).

Specitically, using the NEO-PI-R, Detrick et al. (2010) investigated the nature of positive
response distortion by police officer applicants in a high demand condition, completing the
NEO-PI-R during their pre-employment evaluation, and in a low demand condition, completing
the NEO-PI-R after being hired and completing police training academy. The results of the study
found that police officers do engage in positive response distortion in the high-demand context of
personnel selection. In particular, the researchers found that positive response distortion was

primarily manifested on the NEO-PI-R through significantly lower scores on Neuroticism and
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high scores on Agreeableness and Conscientiousness when comparing the individual’s profiles
when completed in a high demand versus a low-demand condition. Thus, though it is aspirational
to think that respondents will not engage in positive response bias, research indicates that
positive response distortion indeed occurs, especially in high demand conditions where the 1S
increased motivation to present oneself positively.

Some research however, has suggested that engagement in positive response distortion
does not affect the validity of the personality scales in personnel settings. For instance, Marshall,
De Fruyt, Rolland, and Bagby (2005) investigated the factor structure, a form of construct
validity, of the NEO-PI-R in job applicant, career counseling, and normative samples in two
populations, a French sample and a Belgium sample. In the French sample, the applicants were
divided into five subgroups based on their engagement in positive response distortion as
measured by Schinka et al.”’s (1997) Positive Presentation Management (PPM) research validity
scale. The degree of socially desirable responding in the Belgium sample was assumed to vary
across the joAb applicant, career counseling, and normative samples. After conducting an
Orthogonal Procrustes rotation, the results of the study found no evidence that the factor
structure of the NEO-PI-R significantly differed across groups engaging in socially desirable
responding or groups assumed to elicit such responding based on context. This suggests that the
construct validity of the NEO-PI-R is sustained at both the domain and facet scales across a
varying degree of positive response distortion. However, Marshall, De Fruyt, Rolland, and
Bagby found significant differences in applicant profiles depending on their level of positive
response distortion. Elaborating further, participants who were categorized in the very high PPM
subgroup obtained the significantly highest scores on the Extraversion and Conscientiousness

scales and the significantly lowest scores on the Neuroticism scale. These results indicate that
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though the factorial validity remains stable, positive response distortion significantly atfects
scale elevations.

Other research has supported this finding that assessing for response bias on the NEO is
important because response distortion affects the validity and utility of a respondent’s profile
(Sellbom & Bagby, 2008). Holden and Jackson (1981) also found that protiles of individuals
with elevated validity scales tend to differ significantly from those individuals less motivated to
distort responses. As pertaining to the NEO inventories, Furnham (1997) conducted a study
investigating the effects of response distortion on the NEO-FFI in a sample of 70 participants.
The participants were divided into three groups, one given instructions to “fake good,” one to
“fake bad,” and one to respond honestly (control group). The results of the study indicated that
not only is the NEO-FFI susceptible to faking, but that the profiles of the response groups
significantly differ. Specifically, when comparing fake good to control profiles, the control group
had significantly high scores on Neuroticism and lower scores on Agreeableness and
Conscientiousness. The profile differences found in Furnham (1997) are similar to that of
Detrick et al. (2010). Several other studies investigating the NEO-PI-R, which is comparable to
the NEO-PI-3, given only modest differences found between the two (McCrae & Costa. 2010),
have found similar results, which will be discussed further. Overall, the results of the studies
suggest that the NEO-PI-R is not only susceptible to faking, but also that positive presentation
management significantly distorts NEO-PI-R profiles (Ballenger, Caldwell-Andrews, & Baer,
2001; Caldwell-Andrews, Baer, & Berry, 2000; Morasco, Gfeller, & Elder, 2007). Specifically,
as mentioned previously, research has found that individuals who engage in positive presentation
management tend to score significantly high on Extraversion, Agreeableness, and

Conscientiousness and lower on Neuroticism and those who engage in negative presentation
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management demonstrate a reverse pattern (Detrick et al., 2010; Furnham, 1997; Sellbom &
Bagby, 2008). Moreover, distortion in profiles makes it difficult for the clinician to make
accurate interpretations. Thus, studies finding profile distortions associated with positive
response distortion warrant the continued use of positive presentation management scales and
investigating the effects of response distortion on profile interpretation.

Furthermore, Jackson (1970) reports that though at times responding in a desirable
manner may contain valid variance, if socially desirable responding is saturated in every scale, it
becomes difficult to successfully measure certain traits. High scores on validity scales can affect
many statistical analyses, skewing not only the results but also the interpretations made. For
instance, high scores on response bias indicators can account for a major portion of the variance.
As such content scales may be more highly correlated with one another than should be,
interfering with an examiner or investigator’s ability to reliably distinguish an individual on
distinct dimensions (Jackson, 1970).

Paulhus, Bruce, and Trapnell (1995) conducted a study specitically examining the effects
of self-presentation on the Balanced Inventory of Desirable Responding (BIDR; Paulhus, 1984,
1989) and the NEO Five Factor Inventory (FFI; Costa & McCrae, 1989) protiles. 370
undergraduate students were asked to respond to the questionnaires as if they were applying for
an unspecified job. The participants were randomly assigned to one of seven groups asking them
to fake best, fake good, play up, fake modest, fake bad, fake worst, or to respond honestly. Not
only did the profiles of the six groups differ on all big five personality measures and impression
management in comparison to the honest group, but also under all self-presentation conditions,
there were substantial intercorrelations between the Big Five dimensions. Furthermore, the

correlations between socially desirable responding scales were also inflated for the positive
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faking groups. Thus, the researchers demonstrated how response distortion can induce inflated
correlations. However, follow-up analyses revealed that convergence of dimensions was not the
source of inflation, rather it is the variability in response strategy within a group that leads to
inflated intercorrelations. Nevertheless, the results of Paulhus et al.(1995) warn, “a distorted
correlational structure may be indicative of self-presentation effects” (p. 107).

Therefore, in accordance with proponents for the use of validity scales, the current study
argues that positive response distortion is a response bias that affects the psychologist’s ability to
accurately interpret the results of an individual’s self-report measure. Thus, this current study
will investigate the underlying construct and effects of positive response distortion in a sample of
pilot applicants who were administered the NEO-PI-3 as a part of their application process. Since
the measure was completed to assist in determination of applicant selection, given the demands
of the situation, it is assumed that pilots are motivated to distort. Research indicates that due to
the transparency of item content on the NEO-PI-R, which is highly similar to the NEO-PI-3, it is
possible for applicants to engage in positive response distortion if they choose, which
compounds the problem (Barrick & Mount, 1996; Marshall, De Fruyt, Rolland, Bagby, 2005).
Finally, it is important to examine the effects of positive response distortion on an applicant’s
profile as prior research has demonstrated that engaging in positive response distortion is related
to significantly different profiles in comparison to individuals who do not engage in response
distortion which impacts the predictive validity as it relates to job performance.

Developing Validity Scales for the NEO-PI-R

Response bias in assessment has been addressed in multiple ways. For some, stand-alone

assessments measuring response bias have been included as part of the evaluation battery.

According to McGrath et al. (2010), the most popular of the free-standing response bias
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instruments are the Balanced Inventory of Desirable Responding (BIDR; Paulhus, 1998) and the
Marlowe-Crowne Social Desirability Scale (MCSDS; Crowne & Marlow, 1960). Others, when
developing psychological measures, have eliminated items that correlate too highly with
desirable and undesirable responding (Jackson, 1970). The most popular option for managing
response bias however, has been to incorporate validity scales within an assessment measure,
aiding in the detection and minimization of its effects (McGrath et al., 2010). Examples of such
measures include the Minnesota Multiphasic Personality Inventory -2 (MMPI-2; Butcher,
Graham, Ben-Porath, Tellegen, Dahlstrom, & Kaemmer, 2001) and the Personality Assessment
Inventory (PAL; Morey, 1991). Though McCrae and Costa (2010) omitted scales assessing social
desirability from the NEO Inventories, including the NEO-PI-3, NEO-PI-R, and NEO-FFI-3,
Schinka, et al. (1997) created validity scales that clinicians could use to assess positive response
distortion on the NEO-PI-R.

In their effort to construct self-report validity scales for the NEO, Schinka et al. (1997)
conducted a series of studies with the purpose of developing a set of validity scales in order to
detect response distortion on the NEO-PI-R. The first study was aimed at using the items on the
NEO-PI-R to develop three validity scales: positive presentation management (PPM), negative
presentation management (NPM), and inconsistency (INC). The goal for the PPM was to identify
respondents who, “in a statistically uncharacteristic manner, claimed uncommon virtues and/or
denied common faults” (Schinka et al., 1997, p. 129). The purpose of the NPM scale was to
identify respondents who reported uncommon faults and/or denied common virtues. The aim of
the INC scale was to identify inconsistent or random responding.

For the first study, 140 men and women were randomly selected from a larger pool of

working adults who were participating in a national study of job performance. The participants



completed a biodata form and an array of psychological inventories, including the NEO-PI-R.
The 240 items on the NEO-PI-R were utilized to develop PPM, NPM, and INC validity scales.
The 1tems chosen for the PPM and NPM scores were derived using empirical and content
analysis methods. Empirically, Schinka et al. (1997) selected items with extreme scores (.5
standard deviations above or below the item score midrange) for analysis. Based on the item
means, corrected-item total scale correlations, item R? values, and domain scale membership, 10
items were each selected for the NPM and PPM scales. Schinka et al. developed the INC scale
using strictly empirical methods, using a cutoff score of » >.40. 10 pairs of items were selected
for the INC scale, where 5 were scored in the “normal direction” (Schinka et al., 1997, p. 130),
and 5 were scored in the reverse direction. Thus, in the first study, Schinka et al. developed the
PPM, NPM, and INC validity scales.

In the second study, Schinka et al. (1997) normed the validity scales on a separate group
of 400 men and women. Data from the normative sample were used to examine the viability of
the validity scales by analyzing scale scores and interrelationships, specifically the internal
consistency of the validity scales and their relationships to the NEO-PI-R domain scales. The
participants were proportionately selected from the same pool of working adults in the national
study of job performance to match the U.S. 1995 census projections. The researchers found that
the PPM scale had a mean of 20.25 and a SD of 4.66; the NPM scale had a mean of 8.78 and a
SD of 3.48; the INC scale had a mean of 6.54 and a SD of 2.69. The alpha coefficients for the
PPM (a=.56) and NPM (a=.67) scales, and the correlations between the validity scales and
domain scales were comparable to those reported by Morey (1991).

For the third study, Schinka et al. (1997) focused on assessing the effects of response

manipulation on the PPM, NPM, and INC scales. The participants were categorized into 5
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different groups. The first group consisted of a separate group of 200 participants selected from
the same working pool of adults in the previous 2 studies. The next three groups of participants
consisted of undergraduate students who were randomly assigned to three different instructional
conditions. One set involved standard instructions, where participants were asked to respond
honestly. The second set of students were asked to respond to the NEO-PI-R by portraying
themselves in a favorable manner. The third set of instructions asked the students to answer the
NEO-PI-R by feigning to be an individual with a mental disorder. The fifth group of data was
gathered using a computer algorithm to generate 100 NEO-PI-R protocols with random item
responses. The data from the five groups were scored following standard NEO-PI-R scoring
procedures. Raw scores for the PPM, NPM, and INC were transformed to T-scores using the
means and standard deviations derived from the normative sample in study 2. Analyses of the
NEO-PI-R protocols of the five different groups revealed that the validity scales as well as the
NEO-PI-R were sensitive to the group differences in the expected direction. Therefore, the
validity scales established for the NEO-PI-R were able to distinguish positive impression
management responding, negative response bias, and inconsistent responding.

Thus, the three studies conducted by Schinka et al. (1997) developed, normed and
assessed the usefulness of the NEO-PI-R validity scales in detecting response distortion, which is
beneficial for psychologists as it assists in making accurate interpretations about an individual
based on the respondent’s profile. Nonetheless, there are limitations to the NEO-PI-R validity
scales research. As mentioned by Schinka et al., the normative sample in comparison to the
projected 1995 US Census, overrepresents young adults ages 21-29, and underrepresents White
individuals. Thus, though the researchers attempted to match the normative sample to the US

population, the sample was not able to fully achieve a census-matched sample. Additionally,
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because the sample was normed on the US population, it would be ditticult to generalize the
characteristics of the PPM, NPM, and INC scales to populations outside of the general US
population. Furthermore, although the researchers outlined the analyses utilized in order to create
the PPM and NPM scales, because the researchers use both empirical and subjective methods
based on item content analysis, it is difficult to evaluate the methodological rigor used to
generate the scales. Additionally, if new validity scales needed to be created based on NEO-PI
assessment revisions, it would be difficult to replicate the analyses performed by Schinka et al.
(1997) without contacting them directly. Along those limitations, as applied to this current
research, there have been no validity scales established for the NEO-PI-3. As mentioned
previously, the NEO-PI-3 is likely susceptible to positive response distortion and such distortion
has an effect on an individual’s profile, as demonstrated in studies assessing faking on the NEO-
PI-R, making accurate interpretation about an individual based on their self-report protile
difficult. Thus, it would be important to determine whether or not the validity scales developed
for the NEO-PI-R are applicable to the NEO-PI-3 (i.e., does the scale demonstrate appropriate
psychometric properties, concurrent and discriminant validity?) despite the changes made to the
items on the NEO-PI-3, or if new validity scales need to be created for the NEO-PI-3.
Following, the focus of the literature review and the current research will be on the NEO-
PI-R research validity scales developed by Schinka et al. (1997). Though other methods using
the NEO-PI-R have been developed to detect presentation style (for example, Ross, Bailey, and
Millis (1997) developed four facet scales from the NEO-PI-R to detect response distortion),
much of the research examining validity using the NEO-PI-R has focused on the NEO-PI-R
research validity scales developed by Schinka et al. (Ballenger, Caldwell-Andrews, & Baer,

2001; Morasco, Gfeller, & Elder, 2007; Morey et al., 2002; Sellbom & Bagby, 2008; Young &
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Schinka, 2001). Further, while Scandell (2000) has developed validity scales for the NEO-Five
Factor Inventory (NEO-FFI, Costa & McCrae, 1992), a briet 60-item version of the NEO-PI-R,
this CRP will focus on the research conducted on the NEO-PI-R due to the purpose of the current
study, which is to examine the applicability of the NEO-PI-R research validity scales to the
NEO-PI-3.
NEO-PI-R Research Validity Scale Characteristics and the Effects of Response Distortion
Non-Clinical Samples. Following the development of the Schinka et al. (1997) NEO-PI-
R research validity scales, many studies have been conducted investigating the validity and
utility of the research validity scales against an external criterion in varying populations,
including non-clinical, clinical, and personnel samples. For instance, Caldwell-Andrews, Baer,
and Berry (2000) investigated the effects of response distortion on the criterion-related validity
of the NEO-PI-R in a sample of 135 undergraduate students. Participants were asked to complete
the NEO-PI-R twice, once under standard conditions (Time 1) and once after being randomly
assigned to one of three groups (Time 2). One group was given standard instructions, another
group was given instructions to create a positive impression, and the last group was given
instructions to create a negative impression. Participants also completed the Interpersonal
Adjective Scale-Revised-B5 (IASRB5; Wiggins & Trapnell, 1997) under standard instructions,
and parents of participants also completed the NEO-PI-R Form R using standard instructions for
observer ratings. Using a multivariate analysis of variance (MANOVA) to analyze group
differences in NEO-PI-R factor scores during the second administration, results of the analysis
revealed that the fake-good group scored significantly higher than the standard group on
Agreeableness and Conscientiousness, and significantly lower on Neuroticism. Whereas the

fake-bad group scored significantly high on Neuroticism and significantly lower on all other
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factors in comparison to the standard group. Furthermore, examining correlations between the
NEO-PI-Rs at Time 1 and Time 2 and the external criterion measures (IASRB5 and NEO-PI-R
Form R) using a nonindependent-samples significance test revealed that correlations between
NEO-PI-R completed after given instructions to distort responses and external criterion measures
were significantly lower in comparison to correlations between NEO-PI-Rs completed after
standard instructions and external criterion measures. Thus, the results of these analyses
empirically support the importance of validity scales, as the findings indicate significant
differences in profiles among individuals who engage in response distortion and that response
distortion affects the correlations amongst domain scores, both of which affect accurate clinical
interpretation. Additionally, Caldwell-Andrews et al. found support for the Schinka et al. (1997)
research validity scales, where those who were instructed to fake-bad at Time 2 had very high T
scores on the NPM scale and those instructed to fake-good at Time 2 had moderately high scores
on the PPM scale. Using a cut-oft score of 22 on the PPM, revealed a hit rate of 79% in the
scales ability to discriminate fake-good participants from the standard participants at Time 2. A
cut-oft score of 16 on the NPM yielded an overall hit rate of 85%. Finally, the researchers
compared the correlations between NEO-PI-R profiles at Time 2 and IASRBS score before and
after eliminating all participants who scored above the cut-off scores on either the PPM or NPM
scale. The results indicated high correlations for most domains after removing the participants
who were identified as engaging response distortion using the PPM and NPM scales. Therefore,
the findings of Caldwell-Andrews et al. indicate that use of the PPM and NPM scales can help to
improve the criterion-related validity of the NEO-PI-R.

On the other hand, when investigating the utility of the NEO-PI-R validity scales along

with the validity scales on the Multidimensional Personality Questionnaire (MPQ; Tellegen,
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1982), Piedmont, McCrae, Riemann and Angleitner (2000) did not find support for the utility of
the NEO-PI-R research validity scales in two different volunteer samples. The researchers
compared the NEO-PI-R and MPQ protocols of 178 American students and over 1700
individuals from Germany participating in a twin study against an external criterion of observer
ratings using the NEO-PI-R, Form R for the student sample and the NEO-FFI peer-report version
for the twin sample. Using suppressor and moderated regression analyses, the researchers found
that neither the NEO-PI-R or MPQ validity scales functioned as suppressor or moderating
variables, meaning that both the NEO-PI-R and MPQ validity scales failed to enhance the
validity of personality assessments. The researchers hypothesized that the utility of the NEO-PI-
R and MPQ validity scales may have failed for various reasons, including the unanticipated ways
in which the validity scales function or a limited amount of biased or careless responding within
the sample. However, as mentioned previously, Morey (2012) argues that response bias
indicators have utility in predicting a criterion as a main effect rather than as a moderator.
Additionally, prior research has noted that response style is not a consistent moderating factor of
agreement between self-reports and observer ratings (McCrae, Stone, Fagan, & Costa, 1998).
Thus, investigating response distortion as a moderator of self- and other ratings may not have
been a suitable analysis. Nonetheless, the findings of Piedmont et al. do suggest that for the
future research investigating the utility of response bias indicators in non-clinical samples should
be continued.

Clinical Samples. Though the NEO-PI-R and its predecessors were not originally
designed to assess disordered personality functioning or psychopathology, clinicians and
researchers have applied and investigated the use of the NEO-PI-R in such manner (Costa &

McCrae, 1992). Though researchers such as Ben-Porath and Waller (1992) have argued against
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the use of the NEO-PI and five-factor model as a stand-alone measure in clinical assessment,
they do not oppose the use of normal personality measures, such as the NEO-PI to augment
clinical measures in a clinical evaluation.

Numerous research studies have been conducted on the NEO-PL, its variants and
revisions and its utility in clinical evaluations. Widiger, Costa, Gore, and Crego (2012) in their
chapter, “Five Factor Model Personality Disorder Research,” attempted to review and summarize
the research that had been conducted on the FFM and personality disorder, as they had done in
the previous edition of the text by Widiger and Costa (2002). However, due to a drastic increase
in research being conducted on the FFM of personality disorders, Widiger et al. (2012) ceased to
create a comprehensive list after identifying more than 200 studies. Additionally, clinicians and
researchers have also suggested that the NEO-PI and the NEO-PI-R have diagnostic and
treatment-related use in clinical settings (Piedmont & Ciarrochhi, 1999; Quirk, Christiansen,
Wagner, & McNulty, 2003). Thus, the reliability and the validity of the NEO-PI-R research
validity scales have also been investigated in clinical populations.

Ballenger, Caldwell-Andrews, and Baer (2001) investigated the effects of response
distortion using the NEO-PI-R PPM and NPM validity scales in a clinical sample of 60
outpatient psychotherapy patients. The 60 outpatient participants were randomly assigned to one
of two groups, where one group was given standard instructions for the NEO-PI-R, and the
second group was instructed to fake good. Specifically, the second group was given a scenario
where the participants were to imagine they were going through a child custody battle and they
needed to make the best possible impression. The outpatient participants’ NEO-PI-R profiles
were compared to external criterions, which included the Interpersonal Adjective Scale-Revised,

Big Five (IASRBS., Wiggins & Trapnell, 1997) profile, and their NEO-FFI Form R (ratings by
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others) profile completed by their therapists. Finally, the outpatient participants’ NEO-PI-R
scores were compared to an archival nonclinical sample of 30 undergraduate students” NEO-PI-
R profiles that were completed under standard instructions.

After conducting a multivariate analyses of variance (MANOVA) to compare group
differences, the researchers found that the three groups, outpatient-standard, outpatient-fake-
good, and student-standard, produced significantly different NEO-PI-R profiles. Follow-up
univariate ANOV As revealed that the patient-standard group scored significantly higher on the
Neuroticism scale and signiticantly lower on the Extraversion and Conscientiousness scales than
the other two group and the patient-fake-good group scored significantly higher on the
Agreeableness scale in comparison to the other two groups. This indicates that the patients
engaging in positive presentation management produce significantly ditferent factor scores on
the NEO-PI-R.

When comparing the outpatient NEO-PI-R, IASRBS profiles, the standard group
produced significant correlations among all five corresponding scales. The outpatient-fake-good
group produced only two out of five significant correlations among the corresponding scales, one
of which (Conscientiousness) was negative. When compared to their therapist’s ratings on the
NEO-FFI, the outpatient-standard group produced significant correlations for Neuroticism,
Extraversion, and Openness. For the outpatient-take-good group, only one factor
(Conscientiousness) was correlated between self-report and therapist ratings in the negative
direction. These results indicate that criterion related validity is reduced when respondents are
taking good.

Finally, analysis revealed that research validity scales were moderately accurate in

detecting faking good from standard patients, and marginally accurate in detecting faking good



from the non-clinical student sample. These results indicate that it may be difficult to detect
whether or not a person who achieves an average functioning profile is truly functioning in that
range. Though the study made strides in examining the validity of the NEO-PI-R PPM and NPM
validity scales in a clinical population in comparison to both external criterions and a non-
clinical sample, the study was not without its limitations. These include, the homogeneity of the
sample, limiting the finding’s generalizability, and the fact that the “standard” instructions
presented to the outpatient-standard group for the NEO-PI-R were altered. The outpatient-
standard group was also given the instructions/incentive that “those who were honest and paying
attention while completing the questionnaires would be included in a drawing for three prizes”
(Ballenger et al., 2001, p. 256). These added instructions may have influenced the way in which
the outpatients responded to the NEO-PI-R test items. Some participants may have changed their
responses from what they would have originally chosen to a response that they think is “more
honest.” Thus, it is difficult to determine the accuracy of differences found amongst the protiles
given the additional instructions.

Researchers have also examined the convergent and discriminant validity of the NEO-PI-
R research validity scales in clinical samples using only standard instructions. Following the
study conducted by Schinka et al. (1997) where the researchers investigated the NEO-PI-R
research validity scales characteristics in a sample of working adults and undergraduate students,
Young and Schinka (2001) conducted a study examining the characteristics of the PPM and
NPM validity scales in a clinical sample. The clinical sample consisted of 118 males diagnosed
with alcohol dependence disorder voluntarily seeking treatment in a Veterans Affairs substance
abuse treatment program. Further, Young and Schinka examined the relationship between the

NEO-PI-R research validity scales and the Personality Assessment Inventory (PAI) validity



scales. The PAI consists of four validity scales, Infrequent Responding, Inconsistent Responding
(ICN), Positive Impression Management (PIM), and Negative Impression Management (NIM).
Research supports the utility of validity scales in detecting response distortion (Morey, 1991;
Morey & Lanier, 1998). Young and Schinka analogized the NEO-PI-R PPM scale to the PAI
PIM scale, the NEO-PI-R NPM scale to the PAI NIM scale, and the NEO-PI-R INC scale to the
PAI ICN scale. The researchers hypothesized that the NEO-PI-R PPM and NPM scales would
show significant concurrent and discriminant correlations consistent to corresponding PAI
validity scales. Young and Schinka (2001) also postulated that the NEO-PI-R INC scale would
not be highly correlated with the PAI ICN scale because the item content differs between the two
imventories.

For their analyses, Young and Schinka (2001) considered NEO-PI-R and PAI profiles
with validity scale T scores = 70 invalid. For their study, Young and Schinka found satisfactory
internal consistency, using alpha coefficients, for the PPM (@=.70) and for the NPM (a=.75).
Correlations between the NEO-PI-R and PAI validity scales supported Young and Schinka’s
hypotheses and revealed a significant positive correlation between the PPM and PAI PIM and a
significant negative correlation between the PPM and PAI NIM. Additionally, the NPM was
found to have a significant positive correlation with the PAI NIM and a significant negative
correlation with the PAI PIM. The INC scale was not significantly correlated with any of the
NEO-PI-R or PAI validity scales consistent with Young and Schinka’s hypothesis that the “scale
is a measure of content-less response style and not of an underlying construct™ (p. 416). When
assessing the agreement between the respective PAI and NEO-PI-R validity scales, Young and
Schinka needed to restrict their examination to the NPM scale due to the lack of invalid profiles

based on the PPM and PAI PIM. Young and Schinka attributed these findings to the voluntary



nature of the participants. Using a T score of = 70 as the classification criterion for valid and
invalid profiles, the study found 70 percent agreement for the NPM and PAI NIM scales. Finally,
after conducting a multivariate analysis of variance (MANOVA), the study found significant
differences in PAI profiles depending on the validity of their NPM scales. Follow-up analyses
revealed that individuals with invalid NPM scale scores had significantly higher scores on the
tollowing PAI validity and clinical scales: Infrequency, NIM, Somatic Complaints, Anxiety,
Anxiety-Related Disorders, Depression, Paranoia, Schizophrenia, Borderline, and Drug
Problems.

Overall, the research study found that the NPM and PPM scales have internal reliability,
consistent to those reported previously in a non-clinical sample (Schinka et al., 1997).
Furthermore, the findings support the concurrent and discriminant validity of the NEO-PI-R
research validity scales as compared to the PAI validity scales. Finally, analyses revealed that the
PAI profiles of invalid NPM scale score significantly differ from profiles of valid NPM scale
scores on various clinical and validity indexes. Thus, the research conducted by Young and
Schinka (2001) support the concurrent validity of the NEO-PI-R PPM and NPM validity scales.
Therefore, these findings support the importance of incorporating validity scales into measures
as there 1s evidence that response distortion affects protile scales which in turn affects the
Psychologists’ ability to make accurate interpretations and recommendations. In the future, it
would be important to select a sample where both NPM and PPM are evident in order to examine
the effects of both types of response distortion on a respondent’s profile. Additionally, to
improve the strength of the findings, it would have also been important to assess the level of
agreement between cut-off scores used to determine invalid profiles using the NPM and the

NIM.
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Morasco, Gfeller, and Elder (2007) examined the usefulness of the NEO-PI-R validity
scales in detecting response distortion by comparing the scales with the MMPI-2 validity scales.
The researchers specifically chose to compare the NEO-PI-R validity scales with the MMPI-2
validity scales because the MMPI-2 validity scales have been reliably shown to detect random
responding, malingering, and positive impression management (Bagby et al., 1997; Gallen &
Berry, 1996; Graham, Watts, & Timbrook, 1991; Morasco et al., 2007). The data was drawn
from a sample of clients who completed comprehensive psychological evaluations at a
university-based psychological services center. The referral questions ranged trom identifying
psychological factors that may be impacting educational functioning in order to determine
whether or not special accommodations were needed, to neuropsychological evaluation and
psychiatric differential diagnoses. The researchers compared the NEO-PI-R research validity
scales to the MMPI-2 validity scales, specifically, the L, F, K, F—K, F(b), and Variable
Response Inconsistency (VRIN) scales. Additionally, the researchers evaluated the diagnostic
overlap of invalid responding, where the NEO-PI-R PPM score was compared with T scores >
65 on the MMPI-2 K scale as indicative of attempting to present oneself in an overly positive
manner. The NEO-PI-R NPM scale was compared with a T score > 80 on the MMPI-2 F-scale to
suggest malingered psychopathology.

The results of the correlations revealed that the NPM scale and the MMPI-2 validity
scales assessing exaggerated symptomatology, which included the F, F—K, and F(b) scales were
all significantly and positively correlated. Further, the NPM scale was significantly negatively
correlated with the MMPI-2 L-scale, but not the K-scale. The PPM scale was significantly and
positively correlated with the MMPI-2 L and K-scales, which measure positive impression

management. Morcover, the PPM scale was significantly negatively correlated with the MMPI-2



F, F—K, and F(b) validity scales. The NPM—PPM scale was positively and significantly
correlated with the MMPI-2 F—K scale, both measures of exaggerated psychopathology.
However, the INC scale was not significantly correlated with the MMPI-2 VRIN scale.
Univariate analyses also revealed significant differences between participants with valid and
invalid PPM and NPM profiles. In comparison to individuals with valid PPM profiles,
individuals with invalid PPM profiles scored higher on the NEO-PI-R Conscientiousness scale,
and lower on the NEO-PI-R Neuroticism scale and MMPI-2 Scales 2, 7, and 0. Individuals with
invalid NPM scale scores achieved significantly lower NEO-PI-R Extraversion scale scores and
higher MMPI-2 Scale 0 scores in comparison to valid NPM responders.

Though the researchers attempted to select clients with a range of referral questions, a
majority of the referral questions were geared towards assessing for problems that may be
impacting an individual’s educational functioning. Additionally, because the participants were
selected through a university clinic, the sample was moderate in size, and only a few participants
(10/74) produced an invalid MMPI-2 profile, the power and generalizability of the findings of
the research are limited. FFurthermore, the internal consistency scores for the NEO-PI-R research
validity scales were rather low (.43 for PPM and .60 for NPM) in comparison to those reported
by Young and Schinka (2001), indicating caution when using these scales. Thus, more research
should be done investigating the psychometric properties of the NEO-PI-R research validity
scales and their use as validity scales in clinical populations.

Sellbom and Bagby (2008) conducted a similar study investigating the validity and utility
of the PPM and NPM research validity scales for the NEO-PI-R in a sample of 360 psychiatric
patients, using the MMPI-2 as a referent. The researchers divided the patients into three groups,

invalid underreporting, invalid overreporting, and valid responding using the L, K, S



(underreporting validity scales), F, Fg, and Fp (overreporting validity scales) of the MMPI-2. The
researchers classified patients in the invalid underreporting group if they scored =65T on at least
two of the three MMPI-2 underreporting validity scales. They identified patients as invalid
overreporting if they scored >100T on F and =110T on Fg or 2100T on F and 2100T on Fp.

To examine whether response bias posed any threat to the internal validity of the NEO-
PI-R, Sellbom and Bagby (2008) first utilized a covariance matrix. The results of the analyses
indicated that the correlations between the personality domains were larger for the
underreporting than the valid responding group, but correlations were generally equivalent
between the personality domains of the overreporting and valid responding group. To assess if
response bias atfected the clinical interpretability of the NEO-PI-R, the researchers conducted an
ANOVA. The findings indicated that relative to the valid responding group, the underreporting
group score significantly lower on Neuroticism and significantly higher on Agreeableness and
Conscientiousness, whereas the overreporting group score significantly higher on Neuroticism
and significantly lower on Extraversion, Agreeableness, and Conscientiousness. The researchers
did not examine the effects of response bias on clinical interpretability of the MMPI-2. Assessing
the concurrent validity of the NEO-PI-R PPM and NPM research validity scales, the researchers
found: moderate and positive correlations between the PPM and the MMPI-2 underreporting
scales, small to moderate negative correlations between the PPM and overreporting scales,
moderate and positive correlations between the NPM and MMPI-2 overreporting scales, and
small negative correlations between the NPM and MMPI-2 underreporting scales. Therefore, the
results of Sellbom and Bagby also find support for the concurrent validity of the NEO-PI-R
research validity scales, and results add to the current literature indicating that response bias

significantly affects a respondent’s profile, likely leading to misinterpretation.



Overall, the current research establishes the convergent and discriminant validity of the
NEO-PI-R research validity scales in detecting response bias in clinical samples. The PPM and
NPM were significantly correlated with validated measures of underreporting and overreporting
in the expected directions. Additionally, the results highlight the importance of assessing for
validity as those participants who responded in an invalid manner on the NEO-PI-R research
validity scales generated significantly different profiles than those participants with valid
protocols. This supports findings that positive response distortion affects criterion related validity
and profile interpretability. However, research in clinical samples is inconsistent regarding the
psychometric properties of the PPM research validity scale. Thus, more research needs to be
conducted investigating the reliability of the PPM research validity scale as well as the effects of
positive response distortion on clinical interpretability in other samples.

Personnel Samples. As discussed earlier in this literature review, given the high demand
conditions of personnel selection, increasing an applicant’s motivation to distort, Schinka et al.’s
(1997) research validity scales have been investigated in the context of employment settings. For
instance, when investigating the use of PPM and NPM research validity scales in employment,
normative, and clinical samples, Blanch, Aluja, Gallart, and Dolcet (2009) found a large
difference in PPM research validity scores between employment and clinical samples.
Specifically, they found that employment samples score higher on PPM than clinical samples.
This suggests that individuals in employment contexts tend to engage more in positive response
distortion than in clinical samples. However, it is noted that the researchers emphasize caution
when interpreting the results of their study due to a number of limitations, including a small
number of studies analyzed. Nevertheless, Birkeland, Manson, Kisamore, Brannick, and Smith

(2006) conducted a meta-analytic study investigating the extent to which job applicants



demonstrate positive response distortion on personality measures assessing the Big Five
personality constructs. The results of their study indicated that job applicants tend to present
themselves more positively in comparison to non-job applicants, but to a lesser extent in
comparison to individuals who were specifically instructed to fake. Further analyses indicated
that job applicants may distort responses to match the perceived desired characteristics relevant
to the job. Moreover, individuals who scored high on measures of social desirability also scored
high on big five personality dimensions that assess for emotional stability and conscientiousness.
Blanch, Aluja, Gallart, and Dolcet (2009) highlight the fact that this is a problem in employment
contexts, as conscientiousness and emotional stability are important predictors of job
performance.

Juhel, Brunot, and Zapata (2012) investigated the effects of positive response distortion
using the PPM research validity scale in 974 candidates taking the NEO-PI-R as part of their
entrance examination to the National School of Civil Aviation (ENAC) in France. Analyses
indicated that the candidates scored significantly higher on PPM and obtained higher scores on
the Conscientiousness, Extraversion, and Agreeableness domains and lower scores on the
Neuroticism domain in comparison to a reference sample. Thus, the researchers found support
for the utility of Schinka et al.”s (1997) PPM research validity scale in personnel selection,
specifically as applied to aviation applicants.

On the other hand, Reid-Seiser and Fritzsche (2001) investigated the PPM research
validity scale, first using archival data from 90 participants. The participants were customer
service representatives at a national insurance company. When assessing the relationship
between personality and performance, the results indicated that PPM did not moderate the

relationship between any of the five NEO-PI-R factors and performance ratings. Additionally,



when Reid-Seiser and Fritzsche examined the relationship between personality and performance
in 150 psychology majors, using grade point average as the performance measure, they found
that PPM again, did not moderate the relationship. Thus, Reid-Seiser and Fritzshe concluded that
positive response distortion does not negatively impact the criterion-related validity of
personality measures in a personnel setting. On the other hand, due to the significant relationship
between PPM and performance ratings and between PPM and four of the FFM dimensions in
sample of customer service participants, Reid-Seiser and Fritzsche suggest that PPM may be
more aligned with self-deceptive enhancement rather than impression management. Particularly,
in their second study involving students, Reid-Seiser and Fritzsche found that PPM was
significantly related to self-deceptive enhancement and not to impression management.
Theretore, the PPM may not be useful in employment contexts in detecting individuals who are
attempting to deliberately distort their responses in order to be viewed positively (impression
management) from individuals who have a more stable view of oneself in positive terms (self-
deceptive enhancement).

The researchers acknowledged the small sample size, limiting their power to detect a
small effect. Additionally, the methodological rigor of the studies is also questionable. Though
the aim of the study was to investigate the ability of the PPM scale to detect response distortion
in employment contexts, real-world job applicants were not used in the study. Moreover, only
five participants from the customer service sample obtained PPM scores that were 2 standard
deviations above the mean for the normative sample. Therefore, the number of individuals
engaging in positive response distortion on the PPM was low, limiting the studies ability to
detect significant differences. Moreover, their second study was a simulation study where

university students were provided instructions to engage in positive response distortion in order
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to maximize their chances of being hired. Though important to investigate positive response
distortion in a simulated sample, it is difficult to generalize the findings to real-world personnel
selection samples completing psychological measures as part of their hiring process, who likely
experience a great more distress in comparison to simulation samples.

Stress may be an important factor to consider, as high stress levels have found to
negatively impact performance in personnel selection (Can, 2011). Specifically, applicants for
pilot selection are likely experiencing an immense amount of stress due to the desire to be hired.
Traditionally, if an applicant has applied to an airline selection program at a major air carrier, if
the applicant is being routed to take the psychological examination, he or she has passed the
flight experience, simulator check ride, and aviation knowledge exam and has been extended a
provisional offer of employment (Butcher, Gucker, & Hellervik, 2012). Therefore, it is likely the
applicant is experiencing an increase in pressure, as he or she has a conditional offer and the
psychological examination is an obstacle to overcome. Thus, motivation to pass and to “look
good” on the assessment increases. Moreover, Minter (2015) found that pilots usually acquire a
$200,000 debt prior to employment. Thus, there is likely the added stress of obtaining a job in
order to pay off one’s loans. Therefore, it is important to investigate the ability of the PPM scale
to detect response distortion in real-world personnel selection samples.

Bagby and Marshall (2003), conducted a study comparing the test results from the NEO-
PI-R between real-world participants attempting to win a competition, where positive response
distortion was likely to occur (differential prevalence group; DPG) and participants who were
provided instructions in an experimental context designed to imitate the same test-taking
condition (analog research design; ARD) The ARD sample completed the NEO-PI-R twice, once

under standard instructions, and a second time after being given instructions to fake-good. The
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results of the analyses indicated that the ARD group under fake-good instructions obtained
significantly lower scores on the Neuroticism scale and significantly higher on the Extraversion
and Conscientiousness scale in comparison to responding under standard instructions. Further,
the ARD group under standard instructions when compared to the DPG sample, scored
significantly higher on the Neuroticism scale and significantly lower on the Extraversion scale.
Additionally, the ARD group under fake good instructions scored significantly higher on the
Extraversion scale and significantly lower on the Agreeableness scale than did the DPG sample.
Moreover, the ARD group under standard instructions scored significantly higher than the DPG
sample, and there was no significant difference on PPM between the ARD group under fake
good instructions and the DPG.

The results of the analyses indicated that the findings from ARD studies investigating the
effects of positive response distortion on the clinical interpretability of self-report inventories,
such as the NEO-PI-R could be generalized to real-world personnel selection samples. However,
the findings also indicated significant profile differences between the ARD group under fake-
good instructions and the DPG sample. Therefore, as previously discussed, it is important to
continue to investigate positive response distortion in real-world personnel selection samples to
obtain a better understanding of its effects. Of surprise, the findings of Bagby and Marshall
(2003) regarding the PPM research validity scale is inconsistent with previous research that
suggest that the PPM research validity scale is able to distinguish between fake-good and valid
profiles (Juhel et al., 2010; Schinka et al., 1997; Young and Schinka, 2001). Thus, more research
investigating the PPM research validity scale in employment contexts is needed.

Overall, research has demonstrated that there is a significant difference in profiles

between individuals who demonstrate and do not demonstrate positive response distortion on
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self-report measures. However, the ability to detect such differences using the NEO-PI-R PPM
research validity scale has been inconsistent. Moreover, as in other samples investigating the
validity and utility of the NEO-PI-R PPM research validity scale, no studies were found
investigating the applicability of the NEO-PI-R PPM research validity scale to the NEO-PI-3 in
employment contexts. This is troublesome, as the NEO-PI-3 has been applied in various
personnel selection settings, including that of pilot selection. The ability to accurately detect
positive response distortion in pilot selection is imperative as it affects the clinical
interpretability of personality measures, which in turn affects the mental health professional’s
ability to accurately assess an applicant’s personality. An applicant’s personality has found to be
pertinent to a pilot’s successful performance. Foushee and Helmreich (1988) and Sells (1955)
have indicated that the effectiveness of the flight crew is rooted in the combination of three
components: technical skills, attitudes, and personality characteristics (as cited in Lochner &
Nienhaus, 2016). Therefore, investigating the applicability of the NEO-PI-R PPM research
validity to the NEO-PI-3 and the effects of positive response distortion on the clinical
interpretability of self-report personality measures will assist mental health protessionals in
making for informed decisions regarding pilot selection.
Purpose of the Study

Given the increased popularity of using personality assessments in personnel selection,
assessing the validity of self-report measures is vital in order to accurately interpret an
applicant’s profile. Thus, the purpose of the study is to examine positive response distortion in
pilot applicants who completed the NEO-PI-3 and the MMPI-2 as a part of their application
process. Specifically, given that the NEO-PI-3 is used in personnel selection but that no validity

scales have been developed to assist in interpretation, the aim of this study is to determine the
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applicability of the PPM research validity scale developed for the NEO-PI-R to the NEO-PI-3. In
order to do so, the PPM research validity scale for the NEO-PI-R as applied to the NEO-PI-3 will
be calculated for the present study’s sample and compared to the L, K, S, Sd, So, ODecp, F, Fg,
and Fp scales of the MMPI-2. Thus, the concurrent validity, or the extent to which test scores
correspond to an established measure of the same construct (Carducci, 2009) of the PPM
research validity scale, will be assessed. Additionally, due to prior research indicating that
positive response distortion on the NEO-PI-R significantly distorts an individual’s profile, the
current study will also be examining the effects of positive presentation management on an
applicant’s NEO-PI-3 and MMPI-2 profiles.
Research Questions and Hypotheses

The current study will examine the applicability of the NEO-PI-R PPM research validity
scale developed by Schinka et al. (1997) to the updated NEO-PI-3. The concurrent validity of the
NEO-PI-3 PPM scale will be computed and assessed against the established L, K, and S scales of’
the MMPI-2 and other MMPI-2 validity scales of underreporting, including the Sd, So, and
ODecp scales. The following research questions will be addressed in this proposal: (1) Does the
empirically derived PPM research validity scale demonstrate acceptable psychometric
properties; (2) Is the PPM research validity scale developed for the NEO-PI-R applicable to the
NEQO-PI-3 in detecting and classifying positive response distortion using the MMPI-2 validity
scales as criterion measures, (3) Is the PPM research validity scale as applied to the NEO-PI-3
a measure of impression management, and, (4) Does positive response distortion have an effect
on a respondent’s profile?

Investigating the applicability of the PPM research validity scale of the NEO-PI-R to the

NEO-PI-3 by assessing the research validity scale’s concurrent validity with the established



validity scales on the MMPI-2 will aid in assessing whether or not the validity scale originally
developed for the NEO-PI-R is useful in detecting positive response distortion for NEO-PI-3
users. Additionally, examining the profile differences among participants who demonstrated
positive response distortion on the PPM and those participants who did not will not only add to
the literature about the use of validity scales but also has the potential of aiding mental health
professionals, specifically those who use personality assessments to predict certain outcomes, in
understanding how positive response distortion may affect profile interpretation. Based on the

literature review, this proposal postulates the following hypotheses:

Hypothesis 1: The PPM research validity scale of the NEO-PI-R as applied to the NEO-

PI-3 will demonstrate acceptable psychometric properties.

Hypothesis 2: There will be a positive, significant correlation at the p < .05 level among
the calculated PPM research validity scales of the NEO-PI-R as applied to the NEO-PI-3

and the L, K. S, Sd, So and ODecp scales of the MMPI-2

Hypothesis 3: There will be a negative, significant correlation at the p < .05 level among
the calculated PPM research validity scale of the NEO-PI-R as applied to the NEO-PI-3

and the F, Fp, and Fp scales of the MMPI-2

Hypothesis 4: There will be two factors that underlie positive response distortion and the
PPM research validity scale will load strongly on the factor measuring impression

management.

Hypothesis 5: The PPM research validity scale of the NEO-PI-R as applied to the NEO-
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PI-3 will accurately discriminate between profiles identified as valid and invalid based on

the PPM cut-off score.

Hypothesis 6: There will be at least a moderate agreement (Kappa =.5) between profiles
identified as invalid by the PPM research validity scale of the NEO-PI-R as applied to the
NEO-PI-3 and profiles identified as invalid by the K scale of the MMPI-2. The

agreement will be significant at p < .05.

Hypothesis 7: There will be a significant difference at the p < .05 level in profiles

between participants who demonstrated positive response distortion on the PPM validity

scale and participants who did not demonstrate positive response distortion on the PPM

validity scale.

Significance of the Study

A current review of the literature found no studies investigating the use ot the PPM
research validity scale of the NEO-PI-R to the NEO-PI-3 to assist in detecting positive response
distortion. By applying the PPM research validity scale to the NEO-PI-3 and examining its
concurrent validity against established validity scales measuring underreporting for the MMPI-2,
it s hoped that this study will be useful in not only adding to the literature about the importance
of assessing for validity in personnel selection and investigating the usefulness of the PPM
research validity scale as applied to the NEO-PI-3, but also to assist psychologists in profile
interpretation. As stated earlier in the literature review, one of the primary and unique functions
of a psychologist is to use psychological evaluations to assist in the provision of clinical services.
Psychologists are called upon to conduct assessments for a multitude of reasons and in order to

increase the accuracy of interpretations, predictions, or hypotheses made from the evaluation, an



assessment of the validity of data, which serves as the foundation of the evaluation, is vital.
Thus, in utilizing personality measures in personnel selection, it is hoped that we can develop a
workforce that not only has essential knowledge, skills, and abilities, but also work-related

personality characteristics that will contribute to success (Cascio, 1995; Reid-Seiser & Fritzsche,

2001).



CHAPTER 1T
METHODS
Participants
A sample of 303 airline pilot candidates who completed both the MMPI-2 and the NEO-
PI-3 as part of their hiring process was extracted from an archival database. The archival
database was obtained from a licensed psychologist’s independent practice in Hawaii who is a
contracted with a commercial airline company to conduct personnel selection psychological
evaluations. The sample represents all airline pilot applicants who completed both the MMPI-2
and NEO-PI-3 as part of their hiring process from the years 2014 to 2018. No participant was
excluded from the sample as all of them had completed a MMPI-2 and a NEO-PI-3 and all
participants” protocols fell within the normal range for number of items missing on the MMPI-2
and NEO-PI-3. The mean age of the sample (n=303) was 35.5 years (SD = 6.8, range = 23-57).
A majority of the participants were male (n=270, 89.1%) and the sample’s mean education level
(n=159) was 16 years of education (SD=.3, range =14-18).
Measures
Minnesota Multiphasic Personality Inventory-2 (MMPI-2). The Minnesota
Multiphasic Personality Inventory-2 (MMPI-2) is a broad-band instrument designed to assess a
number of personality patterns and psychopathology. The inventory is a 567-item true-false
questionnaire. The MMPI-2 consist of multiple scales including Validity, Clinical, Restructured-
Clinical, Harris-Lingoes, Content, and Supplementary Scales. Butcher, Graham, Ben-Porath,
Tellegen, Dahlstrom, and Kaemmer (2001) found good internal consistency ranging from .37 to
et al.,, 2001). The MMPI-2 validity scales have been extensively researched, and studies have

indicated that the validity scales are useful in detecting response distortion (Bagby et al., 1997;
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Gallen & Berry, 1996; Graham, Watts, & Timbrook, 1991; Morasco et al., 2007).

The specific validity scales of the MMPI-2 that will be used in this study are the L, K, S,
Edwards Social Desirability Scale (So: Edwards, 1957), the Wiggins Social Desirability Scale
(Sd: Wiggins, 1959), the Other Deception Scale (ODecp; Nichols & Greene, 1991) as measures
of underreporting, and the F, Fg, and Fp scales as measures of overreporting. The L scale was
developed to identify respondents who may distort their responses by denying various minor
faults that most individuals are willing to acknowledge (Butcher et al., 2001). The K scale is a
more subtle index that assesses a respondent’s level of defensiveness on the MMPI-2 items
(Butcher et al., 2001). The S scale measures the tendency to present oneself on the MMPI-2 as
highly virtuous, responsible, and free of psychological problems (Graham, 2012). Though not a
part of the standard scoring for the MMPI-2, the Sd, So, and ODecp scales were calculated. The
Sd scale assesses for socially desirable responding and there is support for including the Sd scale
in future research studies (Graham, 2012). The So scale too assesses for socially desirable
responding and item content for the scale reflects freedom from psychological problems,
comfortability with others, and good attention and concentration skills (Greene, 2000). The
ODecp scale was updated from the Positive Malingering (Mp) scale for the MMPI-2. Item
content for the ODecp scale reflects selt-contidence and denial of psychological problems
(Greene, 2000). The F scale was developed to identify individuals who responded to the MMPI-2
in a deviant or atypical manner, whereas the Fp scale is used to detect test takers who may have
responded in an invalid manner in the second half of the test booklet (Butcher et al., 2001). The
Fpscale consists of items that were answered infrequently by both psychiatric inpatients and
persons in the MMPI-2 normative sample (Butcher et al., 2001).

In order to measure the ability of the PPM research validity scale to detect positive
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response distortion from valid protiles, using the MMPI-2 validity scales as a criterion measure,
a cut-off score T=65 on the K, L, and S scales will be indicative of positive response distortion.
The cut-off score utilized is similar to the study conducted by Morasco et al. (2007) and Sellbom
and Bagby (2008) and in accordance with the cut-off scores reported by Butcher et al. (2001).

NEO Personality Inventory — 3 (NEO-PI-3). The NEO Personality Inventory-3 (NEO-
PI-3) is a concise measure of the FFM of personality, including neuroticism, extraversion,
openness, agreeableness, and conscientiousness, and the major traits that define each factor
(McCrae & Costa, 2010). The applicants completed Form S, the self-report item booklet of the
NEO-PI-3. The inventory consists of 240-items using a 5-point Likert scale, ranging from 0 to 4:
Strongly Agree, Agree, Neutral, Disagree, or Strongly Disagree with the item statement. The
items comprise five factors represented by six scales that measure facets of the factor (McCrae &
Costa, 2010). McCrae and Costa (2010) report good internal consistency for Form S of the NEO-
PI-3, with values ranging from .89 to .93 for the five domains and from .54 to .83 for the 30
facets. McCrae & Costa do not report values for test-retest reliability for the NEO-PI-3.
However, using a study conducted by Kurtz and Parish (2001), McCrae and Costa estimated test-
retest reliability values for the NEO-PI-3 based on Kurtz and Parish’s administration of the
NEO-PI-R. McCrae and Costa rationalize that this is possible because of the near-equivalence
between the NEO-PI-R and the NEO-PI-3. The estimated values range from .91 to .93 for the
five domains and from .70 to .91 for the 30 facets.

Standard scoring of the NEO-PI-3 does not produce validity scale scores. McCrae and
Costa (2010) purposefully omitted scales measuring social desirable responding based on the
hotions that a patient’s self-reports are generally trustworthy and scales intended to asses or

correct for positive response distortion tend not to work. Therefore, the PPM research validity
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scale was calculated using the procedures outlined by Schinka et al. (1997). Six out of the 10
items on the PPM research validity scale are negatively keyed. Schinka et al. (1997) reported a
coetficient alpha of .60 for the PPM research validity scale. Internal consistency for the sample
was calculated for the PPM and is discussed in the results section. In accordance with previously
conducted research (Caldwell-Andrews, Baer, & Berry, 2000; Morasco et al., 2007; Sellbom &
Bagby, 2008), a cut-off score of =22 on PPM would be indicative of positive response
distortion, in order to measure the ability of the PPM scale to detect positive response distortion
from valid profiles
Procedures

After receiving approval from the University’s Institutional Review Board, archival data
was gathered, coded, and analyzed. The archival data was exported from Pearson and PARinc
databases into Microsoft Excel. A codebook was created that includes a list of variables and their
corresponding coding instructions including demographic variables and variables classifying the
sample into dichotomous groups of profiles that demonstrated positive response distortion and
normal range profiles based on the discussed MMPI-2 K, L, and S validity scale cut-off scores of
T = 65 and the NEO-PI-R PPM research validity scale as applied to the NEO-PI-3 cut-off raw
score of > 22. Items for the PPM research validity scale for the NEO-PI-R and its corresponding
NEO-PI-3 item were first identified. Nine of the original ten PPM research validity scale items
on the NEO-PI-R were identical to the items on the NEO-PI-3. Only one of the ten items
wording had changed, but content was similar. The raw score and T-score for the PPM research
validity scale was then calculated and transformed for the NEO-PI-3 according to the procedures
outlined by Schinka et al. (1996). Once the data was error checked, the data was transferred and

analyzed in IBM SPSS V25.0.
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Ethical Considerations. The original data used in this study was archival data gathered
from an independent psychology practice located in Hawaii. The owner of the data gave
permission to use the archival data and was extensively involved in the research project. The data
was obtained from airline pilot applicants from a commercial airline company. Prior to the
administration of the psychological testing, the participants (airline pilot applicants) signed a
consent form outlining their rights to confidentiality and allowing use of the data gathered for
future consultation, research, or educational purposes. Tests were administered by airline
personnel according to the standard instructions using online platforms (Pearson () Global and
PARiConnect). The current researcher did not have a conflicting role with the participants; the
researcher did not administer any of the assessment measures. The participant’s name was used
only to assign a random code to the participant’s data. Once the random code was assigned, all
personal identifying information was removed from the data. The original test data is stored on
password protected online databases on a computer in a secure facility, inside a locked area at
the independent psychology practice, which also may be locked. The coded data is stored as a
file on a password protected computer in a locked office in a secure facility. Access to the coded
data was limited to only those researchers involved in the study who had signed confidentiality
agreement forms as well. The use of archival data, where the researcher had no human
participant interaction qualified as a IRB Level | certification and was certified on June 23,2017
for one year. The coded data for the proposed study will be held for at least 3 years, from
December [, 2017 to December 1, 2020.

Statistical Analyses. Items selected for the PPM research validity scale for the NEO-PI-3
were selected based on similar content to the PPM research validity scale for the NEO-PI-R, not

on item correspondence. Subsequently, the PPM research validity scale for NEO-PI-R was
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calculated for the NEO-PI-3 pilot applicant profiles using the scoring procedures, mean, and
standard deviations (M=20.25, SD=4.66) that were provided by Schinka et al. (1997).

Participant MMPI-2 and NEO-PI-3 profiles were then dichotomized into four groups.
Two groups were created that classified all profiles as engaging and not engaging in positive
response distortion if profiles obtained T=65 on any of the L, K, S scales of the MMPI-2.
Additionally, all profiles were classified as engaging in positive response distortion using a cut-
off raw score=>22 on the PPM research validity scale on the NEO-PI-3. The Sd, So, and ODecp
scales were calculated using the procedures outlined by Butcher et al., (2001).

Once the data were imported and coded, a data integrity check was conducted, assessing
for errors and for outliers. One participant was removed from the mean differences analyses due
to extreme scores. Once the data were determined to be error-free, a descriptive analysis was
conducted examining the characteristics of the sample, including the range, mean, median,
standard deviation, skewness, and kurtosis of the data. The variables were examined to check
that the assumptions underlying the statistical techniques utilized in the study were not violated.

Following, a reliability analysis was conducted to assess whether the PPM research
validity scale was reliable when applied to the NEO-PI-3. Furthermore, a principle components
analysis and an exploratory factor analysis using varimax rotation were used to assess the
underlying structure of the PPM research validity scale. A varimax rotation was used, as it was
hypothesized that the factors that underlie the PPM research validity scale are independent of one
another as the items that make-up the PPM research validity scale were intentionally designed to
cut across the NEO-PI-R domains. Finally, follow-up correlations among the PPM research
validity scale items and the MMPI-2 validity scales and an exploratory factor analysis among the

PPM research validity scale and the MMPI-2 validity scales using a direct oblimin rotation were
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conducted to further understand the PPM research validity scale. A direct oblimin rotation was
used as the PPM research validity scale demonstrated positive, significant moderate to large
correlations with the MMPI-2 validity scales measuring underreporting.

The inferential statistics utilized in the study included Pearson product moment
correlations to explore the relationship among continuous variables, which included the validity
and clinical scales of the MMPI-2, the factor and facet scales of the NEO-PI-3, and the PPM
research validity scale of the NEO-PI-3. To further understand the PPM research validity as an
indicator of positive response distortion, a principal component analysis using a direct oblimin
rotation was conducted using the PPM research validity scale and the MMPI-2 validity measures
of underreporting (L, K, S, Sd, So, and ODecp) to assess the latent tactors of positive response
distortion. A direct oblimin rotation was utilized as the underlying factors of positive response
distortion, impression management and self-deception, which are hypothesized to be related.
Additionally, an independent samples t-test comparing mean score differences on the PPM
research validity scale between individuals who demonstrated positive response distortion and
individuals who responded in a valid manner was conducted.

Though a discriminant function analysis was originally planned to examine the
classification accuracy of the PPM scale, using the MMPI-2 validity scales as a criterion,
examination of the groups revealed unequal group sizes. Thus, in accordance with the
recommendations by Tabachnick and Fidell (2001), a logistic regression was conducted to
account for the differences. Again, using the cut-off score of =22 on the PPM, the logistic
regression assessed the utility of the PPM in discriminating individuals who demonstrated
positive response distortion from individuals who responded validly. A logistic regression was

appropriate because the study explored the predictive ability of the PPM scale on a categorical
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dependent measure, profiles that demonstrated positive response distortion and valid profiles as
classified by the MMPI-2 L, K, and S scales.

To examine the extent of agreement between cutoff scores for the NEO-PI-R PPM
research validity scale as applied to the NEO-PI-3 and MMPI-2 K validity scale, Cohen’s kappa
was conducted. In order to conduct a kappa measure of agreement, the participants’ profiles were
coded as valid or invalid based on the cut-off scores of raw score = 22 on PPM and T=65 on the
K, L, or S scales. A kappa statistic was an appropriate analysis because there are two categorical
variables, classification of valid profiles from the NEO-PI-3 and the MMPI-2, and each have an
equal number of categories, valid or not valid.

A recetver operating characteristic (ROC) analysis was also conducted to assess the
optimal cutotf score for the PPM research validity scale. The ROC curve was implemented to
examine the sensitivity and specificity of the PPM research validity scale at various cutoff
points. Sensitivity retlects the proportion of cases that were correctly identified as having the
condition a test is measuring. Specificity represents the proportion of cases without the condition
that were correctly classified by the measure. A ROC analysis was suitable for the current study,
as previous research has indicated that a raw cutoff score of 22 on the PPM provides the best
balance between sensitivity and specificity (Caldwell-Andrews et al., 2000; Morasco et al., 2007,
Sellbom & Bagby, 2008)

In order to assess if positive response distortion had an effect on applicant profiles, a
multivariate analysis of variance (MANOVA) was utilized. A MANOVA was chosen because it
allowed the researcher to examine differences in NEO-PI-3 and MMPI-2 profiles between
participants who demonstrated positive response distortion on the PPM research validity scale

and participants who did not demonstrate positive response distortion on the PPM research



validity scale. Differences were examined using a variety of scales, including the Clinical and
Content scales of the MMPI-2 and the Factor and Facet scales of the NEO-PI-3. This parametric
test was utilized because there was one categorical independent variable, with two levels, those
who demonstrated positive response distortion on the PPM research validity scale and those who
did not, and multiple related continuous dependent variables. When significant multivariate
relations were found to exist, follow-up univariate tests were conducted to determine specifically
what dependent measures differed between applicants who demonstrated positive response
distortion on the PPM and those with valid scores on the PPM. Follow-up analyses included
applying a Bonferroni adjustment in order to reduce the probability of a Type 1 error.

Finally, to assess if and what differences existed between our sample, the normative
sample used to derive the PPM research validity scale, the NEO-PI-3 Form S standardization
sample, and other published DPG and ARD samples, means comparisons were conducted.
Specifically. multiple independent samples t tests were conducted comparing the Factor and
FFacet scale means obtained between the current sample and the NEO-PI-3 Form S
standardization sample. Further comparisons among our current sample, other published DPG
and ARD samples, and the NEO-PI-3 standardization sample were conducted. A Bonferroni
adjustment was applied in order to control for multiple comparisons. This parametric test was
utilized because there was one categorical variable, with two levels, the current sample and the
NEO-PI-3 Form S standardization sample, and one continuous dependent variable (the Factor
and Facet scales being compared individually). Though a MANOV A could have also been
implemented, there was not enough data to make such a comparison because only means and
standard deviations were available for the NEO-PI-3 Form S standardization sample.

Additionally, due to the unavailability of the NEO-PI-3 Form S standardization sample
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individual data, the t distribution comparison of means was computed using a statistical
calculator, which was cross-referenced by hand calculations.

Rigor. As methodological strengths, the current study utilized empirically validated
measures of psychopathology and personality. Moreover, the current research employed a DPG
methodological design incorporating actual personnel applicants where positive response
distortion is suspected to have occurred rather than an ARD (Bagby & Marshall, 2003). The
current research examined positive response distortion in a real-world setting rather than
examining the distortion in a simulated setting, where respondents are prompted to fake-good.

As discussed following review of Bagby and Marshall (2003), it is important to investigate
positive response distortion in DPG samples, as there are significant differences between ARD
samples instructed to fake good and DPG samples who are motivated to engage in positive
response distortion.

Furthermore. though the archival data used in the study was administered over a period of
approximately 4 years, the tests were administered online using group administrations, according
to standardized instructions from test manuals. Therefore, there was consistency across
administration, accounting for extraneous variables that would possibly have impacted the results
of the study if the procedures used during each administration were not identical. Finally,
because the data was exported from a database rather than hand-coded, it reduces the likelihood
of human error. However, there are limitations of this research that are acknowledged in the

limitations section of this clinical research project.



CHAPTER III
RESULTS
Reliability of the PPM Research Validity Scale Applied to the NEO-PI-3

A reliability analysis was conducted on the PPM research validity scale as applied to the
NEO-PI-3. In the current study, the Cronbach alpha coefficient was .56. The mean, standard
deviation, alpha coefficient, range and mean of inter-item correlations for the PPM research
validity scale are presented in Table 1. The results in Table 1 suggest a low degree of internal
consistency for the PPM research validity scale. Table 2 presents the correlations among the
items. The heterogeneity and range of correlations (r = -.17 to r = .42) indicates that the items
that make-up the PPM research validity scale are not measuring the same construct.

Principal components and principal axis factor analyses were also conducted to further
examine the reliability of the PPM research validity scale. The first analysis included a principal
component analysis (PCA) on the 10 items of the PPM research validity scale to examine how
the items clustered. Prior to performing a PCA, the suitability of the data was assessed. The
Kaiser-Meyer-Olkin value was .67, exceeding the recommended value of .6 (Kaiser, 1970) and
Bartlett’s Test of Sphericity (Bartlett, 1954) reached statistical significance supporting the
factorability of the correlation matrix.

The principal component analysis revealed the presence of three components with
eigenvalues exceeding 1, explaining 22.2%, 15.3%, and 11.3% of the variance respectively. An
inspection of the screeplot revealed a break after the second component. Using Catell’s (1966)
scree test, it was decided to retain two components for further investigation. This was further
supported by the results of the Parallel Analysis, which showed only two components with

eigenvalues exceeding the corresponding criterion values for a randomly generated data matrix
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of the same size (10 variables x 303 respondents). The two-component solution explained a total
of 37.5% of the variance, with Component | contributing 22.2% and Component 2 contributing
15.3%. To aid in the interpretation of these two components, varimax rotation was performed.
The highest items loading on Component 1 were items that corresponded to assertiveness and
were made up of items from the Assertiveness, Vulnerability, and Self-Consciousness Facet
scales of the NEO-PI-3. Fantasy Facet scale items loaded strongly on Component 2.

Next, a principal axis factor analysis with varimax rotation was conducted to assess the
underlying structure for the ten items on the PPM research validity scale. The tests of
assumptions were met indicating the suitability of the data for factor analysis. Principal axis
factoring again, revealed the presence of three factors with eigenvalues exceeding 1. An
inspection of the screeplot revealed a break after the second component. Using Catell’s (1966)
scree test, it was decided to retain two components for further investigation. This was again,
further supported by the results of the Parallel Analysis, which showed only two components
with eigenvalues exceeding the corresponding criterion values for a randomly generated data
matrix of the same size (10 variables x 303 respondents). After rotation, the first factor
accounted for 14.5% of the variance and the second factor accounted for 9.5% of the variance.
However, after rotation, only the first factor had an eigenvalue greater than 1 and contained 6 of
the 10 PPM research validity scale items. Follow-up reliability analyses of the first factor
revealed a Cronbach alpha coetficient of .59. The second factor had large loadings from only 2
of the 10 PPM items. The other two items that make-up the PPM did not appear to load strongly
onto either of the two factors. The initial communalities for the variables are rather low having a
small amount of variance in common with one another (5% to 22%), indicating that the variables

are weakly related to one another, The extraction communalities also indicate that the proportion



of the variable’s variance that can be accounted for by the retained factors is generally low,
except for item 9 (54%). Table 3 demonstrates the items and factor loadings for the rotated
tactors and the communalities.

Finally, a post hoc correlation analysis was also conducted on the items that make-up the
PPM research validity scale and the MMPI-2 L, K, S, So, Sd, and ODecp validity scales, which
are presented in Table 2. The results of the analysis indicated significantly small, positive
correlations with four PPM research validity scale items and the L scale, and 3 significantly
moderate, positive correlations with three PPM research validity items and the MMPI-2 L scale
(p<.05). The K scale had small, positive correlations with nine PPM research validity scale items
(p=<.05). There were significantly small, positive correlations with six PPM research validity
scale items and the S scale, and significantly moderate, positive correlations with three PPM
research validity scale items and the S scale. (p<.05). In addition, the ODecp scale had small,
positive significant correlations with seven PPM research validity scale items and moderate,
positive correlations with three PPM research validity scale items (p<.05). There were small,
significant positive correlations with seven PPM research validity scale items and the Sd scale.
and one moderate, signiticant correlation (p<.05). Finally, there were small. positive significant
correlations with the So scale and six PPM research validity scale items, and moderate, positive
correlations with the So scale and three PPM research validity scale items (p<.05).
Assessing the Validity and Utility of the PPM Research Validity Scale, using the MMPI-2
as a Criterion

Classifying the pilot applicant profiles, 159 (52.5%) of participants had elevated T-Scores
of T=65 on either the L, K, or S scales and 209 (69%) of pilot applicant profiles fell at or above

the cut-off raw score 222 on the PPM research validity scale. Table 4 presents the percentage of



applicants who elevated on the L, K, S, or PPM scales separately. The means and standard
deviations for the MMPI-2 validity scales and the PPM research validity scale is provided in
Table 5.

Zero-order, one-tailed correlations were calculated between the PPM research validity
scale as applied to the NEO-PI-3 and the MMPI-2 validity scales, which are presented in Table
6. Table 7 displays zero-order, one-tailed correlations among the PPM research validity scale,
NEO-PI-3 factor scales, and MMPI-2 Clinical scales. The PPM research validity scale and all
MMPI-2 validity scales measuring underreporting were positively and significantly correlated.
Specifically, the PPM demonstrated significantly moderate, positive correlations with the L, K,
Sd, and So scales (r >.40, p<.001) and significantly strong, positive correlations with the S and
ODecp scales (r>.50, p<.001). In addition, PPM was significantly negatively correlated with the
MMPI-2 F and Fg, but not the Fp scale. In particular, the PPM research validity scale
demonstrated a significantly small, negative correlation with the Fp scale (r = -.24, p<.001), and
a significantly moderate negative correlation with the F scale (» = -.34, p<.001). Regarding
measures of inconsistent responding, the PPM research validity scale as applied to the NEO-PI-3
had a significantly small. negative correlation with TRIN (r = -.22, p<.001) and a significantly
moderate, negative correlation with VRIN (r = - 45, p<.001).

To further examine the PPM research validity scale as a reliable indicator of positive
response distortion and the factors that underlie positive response distortion, a principal axis
factor analysis using a direct oblimin rotation was conducted on the PPM and the MMPI-2
validity indicators. The Kaiser-Meyer-Olkin value was .81, exceeding the recommended value of
6 (Kaiser, 1970) and Bartlett’s Test of Sphericity (Bartlett, 1954) reached statistical significance

supporting the factorability of the correlation matrix. Principal axis factoring revealed the
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presence of two factors with eigenvalues exceeding 1. An inspection of the screeplot revealed a
break after the second component. Using Catell’s (1966) scree test, it was decided to retain two
components for further investigation. This was further supported by the results of the Parallel
Analysis, which showed only two components with eigenvalues exceeding the corresponding
criterion values for a randomly generated data matrix of the same size (seven variables x 303
respondents). After rotation, the total variance accounted for was 78%, where the first factor
accounted for 60.6% of the variance and the second factor accounted for 17.4% of the variance.
Table 8 demonstrates the items and factor loadings for the rotated factors and the communalities.
K. S, and So loaded strongly on the first factor, and ODecp, Sd and L loaded strongly on the
second factor. The PPM research validity scale loaded more strongly on the second factor. The
interpretation of the two components is consistent with previous research on the underlying
scales Edwards Social Desirability Scale (Esd; Edwards, 1957), the Wiggins Social Desirability
Scale (Wsd; Wiggins, 1959), the Other Deception Scale (Od; Nichols & Greene, 1991), wo
factor structure of positive response distortion. As indicated in previous research, K, So, and S
loaded primarily on self-deception, and Sd, L, and ODecp loaded primarily on impression
management (Bagby & Marshall, 2004; Paulhus, 1984). Therefore, Factor 1 was labeled self-
deception and Factor 2 was labeled impression management. There was a strong positive
correlation between the two factors (» = .50).

An independent samples t-test was conducted to compare the mean scores for the PPM
research validity scale between individuals who demonstrated positive response distortion on the
L, K, or S scales and individuals who responded in a valid manner. The results revealed a
significant difference in scores for individuals who demonstrated positive response distortion (M

=60.53. 5D = 8.1) and individuals who responded in a valid manner (M =52.90, SD=7.8: 1
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(301) = -8.31, p = .0005, two-tailed). The magnitude of the differences between the means (mean
difference = -7.6, 95% CI: -9.4 t0 -5.8) was large (n° = .186).

A logistic regression was also conducted to assess the ability of the PPM research validity
scale, using a cutoff score of =22, to correctly classify profiles as valid and invalid, based on the
MMPI-2 validity scales L, K, and S. The model containing the PPM research validity scale was
statistically significant, indicating that it reliably distinguished between valid and invalid profiles
(x*= 34.45, p<.0005 with df = 1). The model as a whole explained 10.7% (Cox and Snell R
Square) and 14.3% (Nagelkerke R squared) of the variance in profile validity. Exp (B) value
indicates that when PPM is raised by one unit (one raw score), the odds ratio is 4.6.

To determine the extent of agreement between the recommended cutott score for the
PPM research validity scale and MMPI-2 validity scales in identitying positive response
distortion, a Cohen’s kappa statistic and the overall classification accuracy were examined. Table
9 presents the results. The MMPI-2 L, K, and S scales were used as the criterion for comparison
with the PPM research validity scale. The scales yielded the same classification accuracy in
66.3% of the cases. The PPM research validity scale demonstrated a sensitivity value of 83.6
percent (133/159) and a specificity value of 47.2 (68/144). There was fair diagnostic agreement
between the PPM scale and the K, L, and S scales, K = .31, p<.0005.

Further examining PPM’s diagnostic efficiency, a ROC analysis was conducted to assess
its classification accuracy and to detect the best cut point for positive response distortion.
Predictive performance was assessed using the area under the curve (AUC), which is presented
in Table 10. Additionally, Table 10 displays the cutoff score values derived from the ROC
analysis and its sensitivity and specificity. The AUC in differentiating the positive response

distortion and valid responding groups were .75 (SE = .028). According to Youngstrom (2014),
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traditional interpretation of this AUC is considered to be fair, meaning that the PPM research
validity scale does fairly well at differentiating individuals who engage in positive response
distortion versus those who respond in a valid manner. The corresponding Cohen’s d for the
AUC is d = .96, which is considered large (Rice & Harris, 2005). A cutoff score of 22 or greater
on the PPM scale had the best balance for sensitivity (sensitivity = .83, specificity = .47),
whereas a cutoff score of 23 or greater improved specificity (sensitivity = .77, specificity = .60).
The base rate for the current sample is .52. The positive predictive power (PPP), or the accuracy
rate of positive test results, using a cutotf score of 22 or greater, is .64. The negative predictive
power (NPP), or the accuracy of negative test results, using a cutoft score of 22 or greater, is .72.
Post hoc analyses using a PPM cutoff score of 23 did not significantly improve diagnostic
agreement between the PPM research validity scale and the MMPI-2 L, K, and S scales, K = .37,
p<.0005.
Profile Differences

Mean differences for the NEO-PI-3 factor and facet scales and the MMPI-2 clinical and
content scales of applicants who demonstrated positive response distortion on the PPM scale and
applicants who responded in a valid manner on the PPM were examined using a one-way
between-groups multivariate analysis of variance (MANOVA). Preliminary assumptions testing
was conducted to check for normality, linearity, and multicollinearity. Univariate and
multivariate outlier testing resulted in one participant being excluded from the analyses. The
assumption of homogeneity of variance-covariance matrices was violated when assessing mean
differences between groups for the NEO-PI-3 factor and facet scales and the MMPI-2 clinical
and content scales. According to Salkind (2007), parametric statistics, including the MANOVA,

are robust enough, even when there is a violation to one of the assumptions using sample sizes of
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30 or more. The current sample included 93 participants in the valid responding group and 209
participants in the positive response distortion group. Nevertheless, due to the unequal sizes
between groups, and that the valid responding group produced larger variances and covariances,
Pillai’s Trace was used as the overall test statistic for comparing mean differences, as this
statistic is more robust (Pallant, 2013; Warner, 2008). A value of p<.001 was used, as the current
sample includes a large total N, creating greater statistical power for the Levene’s Test of
Equality of Error Variances (Warner, 2008). The assumption for equality of error variances was
violated at p<.001 for 2 Clinical scales and 5 Content scales for the MMPI-2. Thus, a more
conservative alpha level was used when determining significance for those variables in the
univariate F test. Modifications to the alpha levels to detect significance on these comparisons
were made using the Bonferroni adjustment to control for the risk of Type 1 error.

Table 11 summarizes NEO-PI-3 Factor scale scores and MMPI-2 Clinical scale scores of
applicants who engaged in positive response distortion on the PPM scale compared with valid
PPM responders. The results of the MANOV A revealed that participants who engaged in
positive response distortion had significantly different NEO-PI-3 profiles, /7 (35, 266) = 622, p =
.0005; Pillai’s Trace = .45; partial eta squared = .45 and MMPI-2 profiles, /7 (25,276)=527.p
= 0005, Pillai’s Trace = .32; partial eta squared = .32. Univariate tests using a Bonferroni
adjusted alpha level of .0014 indicated that invalid PPM responders had significantly lower
scores on the NEO-PI-3 Neuroticism scale and significantly higher scores on the NEO-PI-3
Extraversion, Agreeableness, and Conscientiousness scales. Further, invalid PPM responders
obtained significantly lower scores on all six of the Neuroticism facet scales, higher scores on
five Extraversion facet scales (all except E5), lower scores on one Openness facet scale (O1) and

higher scores on 2 Openness facet scales (O4 and O35), higher scores on four Agreeableness facet

o
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scales (A1, A2, A3, A6), and significantly higher scores on all six Conscientiousness facet
scales.

Univariates tests using a Bonferroni adjusted alpha level of .002 for variables that met the
assumption for equality of error variance and an alpha level of .001 for those that did not meet
the assumption for equality of error variance revealed that invalid PPM responders had
significantly lower scores on MMPI-2 Clinical Scales 2 and 0 and a significantly higher score on
Scale 3. Scale 8 approached a statistically significant difference at p = .002. Respondents that
demonstrated positive response distortion on the PPM scale also scored significantly lower on 13
Content scales including, ANX, OBS, DEP, HEA, ANG, CYN, ASP, TPA, LSE, SOD, FAM,
WRK, and TRT. A review of the effect sizes in these comparisons, expressed as partial eta
squared, ranged from small to large.

Finally, post-hoc comparisons on the NEO-PI-3 Factor and Facet scale raw and T score
means and standard deviations and on the MMPI-2 clinical and validity scales were calculated.
Table 12 displays the T scores and standard deviation for the MMPI-2 Validity scales and Table
I3 presents MMPI-2 T scores and standard deviations for Clinical scales for the current sample
of airline pilots, the MMPI-2 standardization sample, other published studies of ARD and DPG
samples (Bagby & Marshall, 2004; Butcher, 1989; Butcher, 1994, Detrick, Chibnall & Rosso,
2001, King, Schroeder, Manning, Retzlaff, & Williams, 2008). There does not appear to be
substantial differences on the MMPI-2 Validity and Clinical scales between the means obtained
by the current sample. and other DPG and ARD samples. Table 14 presents the raw score means
and standard deviations for NEO-PI-3 Factor scales for the current sample of predominately
males, the 1995 census-matched sample used to normalize the PPM research validity scale which

included 200 men and 200 women (means and standard deviations of the normative sample were



presented separately for men and women), and the standardization sample for the NEO-PI-3
Form S, which consisted of 279 males and 356 females (McCrae & Costa, 2010; Schinka et al.,
1997). Table 15 displays the T score means and standard deviations for the NEO-PI-3 Factor
scales for the standardization sample for the NEO-PI-3 Form S and for the current sample, and T
score means and standard deviations for the NEO-PI-R Factor scales for a DPG sample of 288
police officer applicants (Detrick & Chibnall, 2013), a DPG sample of 370 psychiatric patients,
of whom 20 were classified as underreporting using a cutoff score of = 65T on at least two of the
three standard MMPI-2 underrporting scales (L, K, and S; Sellbom & Bagby, 2008), and an
ARD sample of 30 outpatient psychotherapy participants who were given specialized
instructions to fake good when completing the NEO-PI-R (Ballenger et al., 2001). Comparisons
between the NEO-PI-3 and the NEO-PI-R factor scales were permitted due to the near
equivalence between the NEO-PI-R and the NEO-PI-3 (McCrae & Costa, 2010).

Examination of the means between the current sample and the PPM research validity
scale normative sample indicates differences on all factor scales, where the current sample
scored lower on the Neuroticism scale and higher on all four ot the other factor domains.
Multiple independent samples t tests were conducted analyzing the differences between profile
means of the current sample and the NEO-PI-3 Form S standardization sample using a
Bonterroni adjusted alpha level of .0014. The results of the analyses revealed that the means
obtained on the factor scales for the current sample were significantly different from the means
for the NEO-PI-3 Form S standardization sample at p<.0001. Specifically, the current sample
scored significantly lower on the Neuroticism scale (M = 58.2, SD = 19.3) than the NEO-PI-3
Form S standardization sample (M = 82.7, 8D = 22.3), 936) = 16.41, p<.0001, CI [21.57,

27.431. The current sample obtained significantly hicher means on the Extraversion
] P g y nig
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(1(936)=11.63, p<.0001, CI[12.38, 17.4]), Openness (1(936)=5.35, p<.0001, CI [4.30, 9.30]),
Agreeableness (1(936)=11.17, p<.0001, CI[11.08, 15.75]), and Conscientiousness (1(936)=11.76,
p<.0001, CI[13.08, 18.32]) scales in comparison to the NEO-PI-3 Form S standardization
sample. Regarding the facet scales, the means for the current sample were significantly different
from the means for the NEO-PI-3 Form S standardization sample for 26 out of the 30 facet scales
at p<.0001. The current sample obtained significantly lower means on all Neuroticism Facet
scales, significantly lower means on two Openness Facet scales (Fantasy and Aesthetics),
significantly higher means on three Openness Facet scales, and on five Extraversion,
Agreeableness, and Conscientiousness Facet scales in comparison to the NEO-PI-3 Form S
standardization sample. The results indicate that our current sample significantly differs from the
NEO-PI-3 standardization sample.

Further independent samples t-test analyses using a Bonferroni adjusted alpha level of
0025 revealed similar differences among the current sample and published DPG and ARD
samples when compared to the NEO-PI-3 Form S standardization sample. Figure | presents
NEO-PI-R and NEO-PI-3 Mean T-Score profiles by group. The current sample of airline pilot
applicants, police officer applicants (Detrick & Chibnall, 2013), DPG sample of underreporting
psychiatric participants (Sellbom & Babgy, 2008), and ARD sample of faking good outpatient
psychotherapy participants (Ballenger et al., 2001) scored significantly lower on the Neuroticism
domain in comparison to the NEO-PI-3 Form S standardization sample at p<.0009. The current
sample and the police officer applicant sample scored significantly higher on the Extraversion
factor scale than the NEO-PI-3 Form S standardization sample, while the DPG sample of
underreporting psychiatric participants scored significantly lower than the NEO-PI-3 Form S

standardization sample at p<.0001. The current sample scored significantly higher on the
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Openness Domain in comparison to the NEO-PI-3 Form S standardization sample and the police
officer applicant and the DPG sample of underreporting psychiatric participants scored
significantly lower on the Openness domain compared to the NEO-PI-3 Form S standardization
sample at p<.0017. The current sample, DPG sample of underreporting psychiatric participants,
and ARD sample of outpatient psychotherapy participants scored significantly higher on the
Agreeableness domain in comparison to the NEO-PI-3 Form S standardization sample at
p<.0001. Finally, the current sample, pilot applicant sample, and the DPG sample of
underreporting psychiatric participants scored significantly higher on the Conscientiousness
domain than the NEO-PI-3 Form S standardization sample at p<<.0001. Thus, though our current
sample significantly differs from the NEO-PI-3 Form S standardization sample, it displays
similar characteristics to other published ARD and DPG samples classified according to demand

characteristics and instructions to fake good.



CHAPTER 1V
DISCUSSION
Discussion of the Findings

This study examined the PPM research validity scale developed for the NEO-PI-R and its
application to the NEO-PI-3 and its ability to accurately identify individuals who are
demonstrating positive response distortion in a high demand personnel selection context. In order
to determine whether the PPM research validity scale developed for the NEO-PI-R was
applicable to the NEO-PI-3, a reliability analysis was conducted on the PPM research validity
scale for the current sample of airline pilot applicants who were administered the NEO-PI-3 as
part of their hiring process. The results of the reliability analysis did not support the first
hypothesis, according to traditional views regarding the psychometric properties of scale (Clark
& Watson, 1995).

[n the current study, the alpha coefficient of .56 for the PPM research validity scale
applied to the NEO-PI-3 is roughly comparable to prior research reports. According to Schinka
ct al. (1997), the NEO-PI-R PPM research validity scale demonstrated good internal consistency,
with a Cronbach alpha coefficient reported of .60. The alpha coefficient obtained in this study
using the NEO-PI-3 was comparable to other studies investing the NEO-PI-R PPM research
validity scale. Reid-Seiser and Fritzsche (2001) reported NEO-PI-R PPM alpha coetticients of
.70 tor an ARD sample of students, .50 for a sample of students given standard instructions, and
.52 for a DPG sample ot customer service representatives. In a review of the PPM research
validity scale, Blanch et al. (2009) examined 15 studies using the NEO-PI-R PPM and NPM
research validity scales in normative, personnel selection, and clinical samples. Of the 15 studies

examined, 8 reported PPM alpha coefficients ranging from .43 to .70. Three of the 8 studies were
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conducted in employment contexts. The PPM alpha coefficients for those studies ranged from
.50 to .60.

[n their study, Schinka et al. (1997) acknowledged that the alpha coefficient for the PPM
research validity scale was lower than those of personality scales that measure a single construct.
Schinka et al. accounted for such differences by stating that the items that make up the PPM
research validity scale were purposefully selected to cut across various domains of behavior and
emotion so as not to be contaminated or saturated by a true personality domain or facet. Thus, a
lower Cronbach alpha coefficient was expected as Cronbach alpha usually assumes
unidimensionality (Raubenheimer, 2004). To address these issues analyses were conducted to
examine the underlying component and latent factor structure of the PPM research validity scale.
The analyses revealed that the PPM research validity scale is composed of two factors. Thus, on
the surface, the results appear to support the multidimensionality of the PPM research validity
scale and confirm Schinka et al.’s derivation of the PPM research validity scale. However, the
reliability of the factor analysis is questionable due to the low inter-item correlations, which will
be discussed further, and low initial and extraction communalities. Further examination of the
factors indicated that the PPM research validity scale is functioning as a unidimensional scale, as
only one factor retained an eigenvalue greater than 1 following rotation. The factor had moderate
item loadings from six PPM research validity scale items. However, this first factor had low
reliability. The second factor had generally weak factor loadings, where only two items loaded
strongly. Therefore, the second factor did not have enough items to create a stable second factor.
To this researcher’s knowledge, the current study was the first to report a principal component
and principal axis factor analyses on the PPM research validity scale. Thus, more research needs

to be conducted investigating the underlying structure of the PPM research validity scale in other
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samples, as prior research has also indicated that participant selection criteria can influence the
factor solutions obtained (Gaskin, Lambert, Bowe, & Orellana, 2017).

Further examination of the reliability and internal consistency of the PPM research
validity scale as applied to the NEO-PI-3 revealed a low mean inter-item correlation. Though
Clark and Watson (1995), recommend an acceptable range of .15-.50 for the inter-item
correlation, Kline (1979) asserts that an optimal range for item inter-correlations should be lower
than .30 to avoid redundancy (as cited in Boyle, 1991). Further, Kline (1979) stated,”...if one
constructs items that are virtually paraphrases of each other, the results would be high internal
consistency and very low validity” (p. 3, as cited in Boyle, 1991). According to Kline (1986),
“maximum validity...is obtained where test items do not correlate with each other, but where
cach correlates positively with the criterion. Such a test would have only low internal-
consistency reliability” (p.3, as cited in Boyle, 1991). To address this issue. a post hoc
correlation analysis on the items that make-up the PPM research validity scale and the MMPI-2
L, K. S, So, Sd, and ODecp validity scales indicated small to moderate relationships among
many of the PPM research validity scale items and the MMPI-2 validity scales measuring
underreporting. Thus, in accordance with Kline (1979), though the items of the PPM research
validity scale, applied to the NEO-PI-3, demonstrated low internal-consistency reliability,
examination of the correlations between the PPM items and the MMPI-2 validity scales indicated
that most of the items were positively related to established and other MMPI-2 validity scales
used to assess underreporting. Caution regarding these findings may be warranted due to the
large sample size, which strongly influences rho, where small correlations were statistically
significant, though accounting for only a small amount of variance (Pallant, 2013). Rosenthal

and Rubin (1982) argue however, that Pearson r grossly underestimates the importance of a
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finding. Thus, the significant correlations among the PPM research validity scale items and the
MMPI-2 validity scale measures of underreporting support the items’ criterion-related validity,
despite the poor correlations they have with one another.

Consistent with traditional views of the psychometric properties of a scale, the reliability
analysis suggests that the PPM research validity scale as applied to the NEO-PI-3 is not a reliable
measure and has low internal consistency for the current sample of airline pilot applicants despite
the fact that it demonstrates robust criterion-related validity. This issue deserves an explanation.
Analysis of the PPM research validity scale items indicates that airline pilot applicants are
endorsing the PPM research validity scale items differentially. The median score for the items
for 7 of the 10 PPM research validity scale items was a 3, while two items had a median score of
2. and one item had a median score of 1. Also, two items on the PPM research validity scale
were being endorsed almost equally in opposing directions. Examination of the factor analysis
also indicated that 4 of the 10 PPM research validity scale items accounts for little variance and
does not appear to fit well with the other items of the PPM research validity scale. The findings
therefore suggest that the PPM research validity scale may not be a reliable measure when
applied to the NEO-PI-3. These conclusions are further supported as the means comparisons
analyses among the current sample ot airline pilot applicants. published DPG and ARD samples,
and the NEO-PI-3 Form § standardization sample revealed that the current sample significantly
differed from the NEO-PI-3 Form S standardization sample in ways that were similar to other
published DPG and ARD samples. This is not surprising. The DPG studies were typically
conducted in high demand situations. Examination of MMPI-2 clinical and validity scale means
among the current sample of airline pilot applicants, the MMPI-2 standardization sample, and

other published DPG and ARD samples also indicated that the current sample did not appear to
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substantially differ from the other samples. Therefore, it seems unlikely that the current sample
of airline pilot applicants is a cause for the PPM research validity scale’s poor reliability.
Altogether, this suggests again, that the PPM research validity scale may not be a reliable scale
when applied to the NEO-PI-3.

[t is noted that comparisons between the current sample and other published DPG and
ARD samples were made between the NEO-PI-3 and the NEO-PI-R, which may have impacted
the findings of the study. It is unlikely however, as McCrae and Costa (2010) acknowledge the
near equivalency between the NEO-PI-R and the NEO-PI-3. On the other hand, it was observed
that the respondents were endorsing the PPM items differentially, which may have accounted for
the low inter-item correlations. Demographically and qualitatively, the current sample differs
from that of the general population. These differences may have contributed to the poor
reliability of the PPM research validity scale. However, due to the current research findings
which include, a low alpha coefticient and low inter-item correlations, poor factorability of the
PPM research validity scale, that the current sample is not uniquely influencing the reliability of
the scale, and prior research reporting lower than expected alpha coefficients for the PPM in
various samples (Blanch et al., 2009) altogether suggests that the PPM research validity scale
may simply be unreliable. Though further research should be conducted, as this is the first study
investigating the applicability of the NEO-PI-R PPM research validity scale to the NEO-PI-3 it
is doubtful that future studies will be able to find that the PPM research validity scale performs
better than what has already been demonstrated. Therefore, future research should focus on re-
derivation of the PPM research validity scale for the NEO-PI-3.

The second hypothesis stated that the PPM research validity scale will demonstrate

concurrent validity using the MMPI-2 underreporting validity scales as a criterion. The third



hypothesis specified that the PPM research validity scale will demonstrate discriminant validity
using the MMPI-2 overreporting validity scales as a criterion. Both hypotheses were supported.
The PPM research validity scale was significantly related with MMPI-2 validity indicators in the
expected directions. Additionally, as identified by the MMPI-2 L, K, and S scales, individuals
who demonstrated positive response distortion scored significantly higher on the PPM research
validity scale compared to valid responders. The effect size was also large.

When examining the factor analytic structure of positive response distortion, the fourth
hypothesis, which stated that there will be two latent factor structures that underlie positive
response distortion and that the PPM research validity scale will load strongly onto the factor
related to impression management was also supported. The factors extracted were consistent
with impression management and self-deception response styles and parallel prior research that
indicates that K, S, and So load primarily on selt-deception and that L, ODecp and Sd load
primarily on impression management (Bagby & Marshall, 2004; Paulhus, 1984). The results not
only support the robustness ot these latent factors but also provide evidence for the MMPI-2
validity scales and their ability to measure such factors in a DPG sample. Furthermore, the
findings suggest that PPM primarily loads on impression management, indicating that the
validity scale 1s likely detecting individuals who are intentionally attempting to fake good.
However, it is noted. that PPM had the lowest factor loading on both factors, and though
primarily and moderately loaded on the impression management factor, it cross-loaded similarly
on the self-deception factor. The findings may indicate that PPM is related to both stylistic and
substantive response styles. As reported by Morey et al. (2002), who found a strong correlation
between latent stylistic and substantive factors, the PPM (and NPM) research validity scale is

“heavily intertwined with the respondent’s functional status...in light of the magnitude of this
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estimated relationship between substantive and stylist factors, it would be a serious error in
interpretation to consider elevations on scales such as NPM and PPM as de facto evidence of
efforttul response distortion” (p.595).

The strong correlation between the two latent factors also supports the relationship
between impression management and self-deception, therefore, indicating the difficulty in
dichotomously discriminating between individuals who are consciously engaging in positive
response distortion and respondents who have a dispositional tendency to view themselves
positively. On the other hand, the weak loadings for PPM may be attributed to the poor
psychometric properties of the scale. While the results find support for the Impression
Management and Self-Deception factor scales, more research is needed.

The fifth hypothesis which stated that the PPM research validity scale will accurately
discriminate between participants who demonstrated positive response distortion and participants
who responded in a valid manner was supported. The results indicated that the PPM research
validity scale significantly distinguished respondents engaging in positive response distortion
from valid responders. This indicates that the PPM research validity scale has potential utility in
detecting positive response distortion when compared to the MMPI-2 validity scales. However,
the PPM research validity scale only accounted for a small amount of variance between
prediction and grouping.

The sixth hypothesis stated that there will be a moderate agreement between the PPM
research validity and the established underreporting validity scales for the MMPI-2. This
hypothesis was rejected. The overall percent agreement between the PPM and MMPI-2 L. K. and
S scales in identifying individuals who are and who are not engaging in positive response

distortion was 66.3%. Cohen’s kappa revealed only a fair agreement (Landis & Koch, 1977).
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The Cohen’s kappa for the current study is similar to the kappa obtained by Morasco, et
al. (2007), who also investigated the utility of the PPM research validity scale, using the MMPI-
2 as a criterion. Like Morasco et al. (2007), the PPM research validity scale yielded relatively
high rates of false positive classification. For the current study, the PPM research validity scale
identified 76 pilot applicant profiles as demonstrating positive response distortion in comparison
to the MMPI-2 L, K, and S scales, which classified those participant profiles as valid,. Therefore,
the diagnostic accuracy of the PPM research validity scale is fair.

The cutoff points that best optimized sensitivity and specificity for the PPM research
validity scale varied. In accordance with prior research (Caldwell-Andrews et al., 2000; Morasco
et al., 20007 Sellbom & Bagby, 2008), a cutoff score of =22 for the current sample revealed
optimal sensitivity. However, using a cutoff score of =22, specificity for the PPM research
validity scale was generally weak. Increasing the cutoff score to 23 on the other hand, improved
PPM’s specificity. Thus, for this current sample, using a cutoff score of 23 may be more optimal
in accurately differentiating between profiles who engage in positive response distortion and
those who respond in a valid manner. Nonetheless, post hoc analyses using a PPM cutoft score
of 23 did not signiticantly improve diagnostic agreement between the PPM research validity
scale and the MMPI-2 L. K, and S scales. Further, when using a cutoff score of 23 there 1s still a
high risk for false positives.

Finally, the last hypothesis proposing that there is a significant difference in profiles
between individuals who demonstrated positive response distortion on the PPM research validity
scale and individuals who did not demonstrate positive response distortion was supported. It is
noted that there were violations to the assumptions of conducting a MANOVA, and statistical

procedures could also have been applied, such as randomly removing members from the group
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of individuals who demonstrated positive response distortion on the PPM in order to create equal
numbers per group, possibly controlling for equality of error variances. For this study, violations
to the error variance assumption was accounted for by adjusting the alpha level to be more
conservative, in order to control for Type 1 error. The findings of the analysis revealed that
individuals who demonstrated positive response distortion obtained lower scores on the NEO-PI-
3 Neuroticism Scale, and higher scores on the Extraversion, Agreeableness, and
Conscientiousness scales. This is similar to findings from prior research that investigated profile
differences on the NEO-PI-R between participants who demonstrated positive response
distortion and participants who did not (Ballenger et al., 2001; Detrick et al., 2010; Juhel et al.,
2012; Sellbom & Babgy, 2008). Individuals who demonstrated positive response distortion on
the PPM research validity scale were observed to have significantly lower scores on all six of the
Neuroticism facet scales, higher scores on five Extraversion facet scales. lower scores on one
Openness facet scale and higher scores on two Openness facet scales, higher scores on four
Agreeableness facet scales, and significantly higher scores on all six Conscientiousness facet
scales.

When comparing the means between applicants who demonstrated positive response
distortion and applicants who responded in a valid manner on the MMPI-2 Clinical and Content
scales, the results of the analyses revealed that respondents who demonstrated positive response
distortion scored significantly lower on MMPI-2 Clinical Scales 2 and 0 and significantly higher
on Scale 3 in comparison to valid responders. The results obtained for the current study are
similar to that obtained by Morasco et al. (2007), who found a significant difference on Scales 2,
7, and 0. When examining the face valid Content scales, applicants who demonstrated positive

response distortion scored significantly lower on 13 out of the 15 content scales. Butcher,
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Morfitt, Rouse, and Holden (1997), analyzed profile differences between respondents who were
classified into valid and invalid groups based on the MMPI-2 L and K scale scores in a sample of
271 applicants for airline pilot positions. Butcher et al. (1997) found significant differences
between the two groups on all of the Content scales. The implications of Butcher et al.’s (1997)
and the current study’s results suggest that the applicants who did not demonstrate positive
response distortion were more likely to acknowledge psychological flaws. This is also consistent
with the findings of Bagby and Marshall (2004) who found that motivation to underreport and
the minimization of psychopathological symptoms are associated.

For the current study, individuals who demonstrated positive response distortion also
scored significantly higher on Scale 3. Butcher (1994) investigated the MMPI-2 in a sample of
437 airline pilot applicants. In his study, Butcher found that airline pilots obtained lower mean
scale scores on all of the MMPI-2 Clinical scales in comparison to the normative sample, except
on Scale 3. The current sample’s Scale 3 mean score for pilot applicants who demonstrated
positive response distortion is similar to the Scale 3 mean score obtained by Butcher. However,
no direct explanation was provided as to why pilot applicants scored higher on Scale 3 in
comparison to the normative sample. Butcher conducted a principal-components analysis on the
three validity scales (L, F, K) and the 10 Clinical scales of the MMPI-2 for the 437 pilot
applicant and found that Scale 3, along with L, and K positively loaded on what he summarized
as the Defensiveness factor.

Thumin (2002) also investigated the characteristics of the MMPI-2 in a sample of 82
applicants for an auditing position and found that Scale 3 correlated positively with L and K.
Thumin (2002) suggested that together, L, K, and Scale 3 form a favorable or desirable cluster

for well-educated job applicants, which is applicable to the current sample. Thumin (2002)
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reported that the items on Scale 3 are two-fold, those reflecting somatic complaints and those
that indicate the individual is well-socialized and well-adjusted. The latter is expected in
motivated job applicants. In a previous study conducted by Thumin (1994), Scale 3 correlated
significantly and positively with a measure of social desirability and with a scale that assessed
for how kind and compassionate person is. Thus, as applied to the current sample, a correlation
analyses revealed that Scale 3 is positively and significantly correlated with the L scale (r=.23,
p<.001), K scale (» = .46, p<.001), and S scale (r = 41, p<.001). Theretore, that Scale 3 may be a
reflection of socially desirable responding, which may account for the significantly higher mean
score for pilot applicants who demonstrated positive response distortion, in comparison to pilot
applicants who responded in a valid manner.
Clinical Implications

The current study is consistent with previous research reports that personnel applicants
engage in response distortion on self-reported measures administered as part of their selection
process. In the current sample, more than half of the applicants demonstrated positive response
distortion as identitied by the L, K, and S scales of the MMPI-2 and the PPM research validity
scale. The results of the study demonstrated that positive response distortion affects the clinical
interpretability of the psychological measures of personality, specitically, the NEO-PI-3 and the
MMPI-2. The findings revealed significant differences between profiles of individuals who
demonstrated positive response distortion on the PPM research validity scale and profiles of
individuals who did not demonstrate positive response distortion on the PPM research validity
scale. Profiles of individuals who demonstrated positive response distortion on the PPM scored
significantly lower on the Neuroticism scale and higher on the Extraversion, Agreeableness, and

Conscientiousness scales of the NEO-PI-3 and significantly lower on Clinical Scales 2, and 0,
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and 13 Content scales, and higher on Clinical Scale 3 for the MMPI-2. These significant profile
differences can lead to inaccurate clinical interpretation, as these factors have found to be related
to job performance. For instance, Piedmont and Weinstein (1994) found that neuroticism was
negatively related to job performance, that conscientiousness and extraversion are signiticant
predictors of success, and that agreeableness provided additional insight into interpersonal
activities. Furthermore, other studies have found that conscientiousness is a central determining
variable in job performance and can be a generalizable predictor of work motivation (Barrick &
Mount, 2005; Schmidt & Hunter, 1998). Thus, significant differences in profile elevations, if not
accounted for, can lead to inaccurate hiring decisions, which can then snowball into other serious
consequences. Therefore, the clinical implications of these results indicate that clinicians need to
be aware that positive response distortion occurs in personnel selection settings and that
accurately assessing the validity of personality profiles prior to interpretation is vital.

In the current study, the PPM research validity scale demonstrated concurrent and
discriminant validity, using the MMPI-2 validity scales as a criterion. Specifically, individuals
who demonstrated positive response distortion, as identified by the L, K, and S scales of the
MMPI-2, obtained significantly higher scores on the PPM. Furthermore, the PPM validity scale
demonstrated moderate to strong positive correlations with the L, K, S, ODecp, Sd, and So scales
(all measures of underreporting) and small to moderate negative correlations with the F and Fg
scales (all measures of overreporting). When added to the L, K, and S scales, the PPM research
validity scale significantly contributed to the model and reliably distinguished valid and invalid
profiles. Additionally, many of the individual items that make up the PPM research validity scale

positively and moderately correlate with the L, K, S, ODecp, Sd, and So scales. The PPM
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research scales demonstrates clinical utility in identifying participants who engage in positive
response distortion.

Consistent with previous research reports, the study found support for the latent two
factor structure of positive response distortion — impression management and self-deception. The
findings indicated that K, S, and So load primarily on self-deception and that L, Sd, ODecp, and
PPM load primarily on impression management. These tindings can assist mental health
professionals in making more informed interpretations regarding the applicant’s motivation and
response approach to the assessment. However, the strong relationship between the two factors
highlight the overlap between impression management and self-deception and the difficulty in
discriminating between effortful intent to deceive and a dispositional tendency to think positively
of oneself. Although the results of the study can provide mental health professionals with
additional information regarding the respondent’s approach, without further research, existing
measures of impression management and self-deception should continue to be utilized.

The current study was not able to substantiate the reliability of the PPM research validity
scale as applied to the NEO-PI-3 in the current sample of airline pilot applicants. Though the
scale demonstrated a comparable Cronbach alpha, the correlations among the items are weak,
suggesting that the items are measuring different constructs. Agreement between the PPM
research validity scale and the MMPI-2 L, K, and S scales in identifying profiles who did and did
not demonstrate positive response distortion was low. Additionally, the cut-off score that best
balances sensitivity and specificity for the PPM research validity, which will be discussed
further, varied. Using the current recommended cut-off score in accordance with prior research,
resulted in a high rate of false-positives. Therefore, before implementing the PPM research

validity scale applied to the NEO-PI-3 in routine clinical practice, more research needs to be
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done investigating the reliability of the scale in other samples, including airline pilot applicants.
[f further research continues to demonstrate the PPM’s weak psychometric properties, than
future research should focus on re-derivation of the PPM research validity scale.

Limitations

There were several limitations apparent in the current study. First, there was minimal
demographic information collected, limiting the generalizability of the findings. urthermore, the
study utilized archival data obtained from a sample of airline pilot applicants seeking
employment at one airline company. Though the sample included a large number of applicants,
the specific airline company utilized may attract a unique subset of airline pilot applicants, which
again may limit the generalizability of the findings.

On the other hand, it is important to note that the findings for the current study may not
be as unique to the current sample of pilot applicants. As discussed, though it appears that the
current sample responded to the PPM research validity scale differently in comparison to the
sample used to derive and normalize the PPM research validity scale, the applicants displayed
similar characteristics to other published DPG and ARD samples. Thus, the PPM research
validity scale appears to have generally weak reliability, which is consistent across previous
research that have obtained internal consistency coetticients of .43 to .70 (Blanch et al., 2009).
Notably, despite the poor reliability, the PPM research validity scale demonstrated robust
convergent, discriminant, and criterion-related validity, demonstrated in the correlations between
predictor and criterion variable and the ability of the scale to discriminate groups. But these
findings may be limited to the design of the current study and may be attributed to common
method variance (personal communication Dan Sass, March 26, 2018). Common method

variance (CMV) may be a concern when self-report questionnaires are used to collect data at the
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same time from the same participants. It is “variance that is attributable to the measurement
method rather than to the construct the measures represent” (Podsakotf, Mackenzie, Lee, &
Podsakoft. 2003, p.879). Common method bias describes measurement error that is compounded
by the sociability of respondents who want to provide positive answers (Chang, van
Witteloostuijn, & Eden, 2010). The most worrisome example of CMV occurs when “the data for
both the predictor and the criterion variable are obtained from the same person in the same
measurement context using the same item context and similar item characteristics” (Ling &
Hiep, 2014, slide 3). Methods to test for CMV have been described in the literature, especially
methods using variations of confirmatory factors analysis, to prevent or assess for CMV (Chang
etal, 2010; Podsakoft et al., 2003; Podsakoff, Mackenzie, & Podasakoft, 2012). Future research
should investigate the construct and discriminant validity of the PPM research validity scale,
controlling for CMV.

Another limitation was that only one self-report measure (the MMPI-2) was used as the
criterion to assess and form groups based on positive response distortion. Though there are an
abundance of studies supporting the utility of the MMPI-2 validity scales, they are not without
error (Sellbom & Bagby. 2008). Sellbom and Babgy (2008) reported that the MMPI-2 validity
scales are associated with error in terms of classifying invalid and valid response styles, which
impact our current study. However, in accordance with Sellbom and Bagby. the current study
attempted to minimize such errors by using stringent criteria to dichotomize groups.

Finally, only the PPM research validity scale of the NEO-PI-R as applied to the NEO-PI-
3 was examined in comparison to the MMPI-2 validity scales. The NPM and the INC research
validity scales of the NEO-PI-R as applied to the NEO-PI-3 need to be investigated. Thus, in

order to expand the generalizability of the findings, continuous examination of the concurrent



and discriminant validity of all of the research validity scales of the NEO-PI-R as applied to the
NEO-PI-3 should be compared to established validity scales of multiple measures in other
personnel assessments across various regions. The information gained from exploring this
relationship will add to the literature regarding the use of validity scale and could again, be
beneficial in aiding mental health professionals in understanding the effects of response
distortion on a respondent’s profile, aiding in interpretation.
Recommendations for Future Research

[t is important that research examining the reliability of the PPM research validity scale
applied to the NEO-PI-3 continue in order to investigate its psychometric properties in other
samples. Previous research has applied the PPM research validity scale to personnel selection
samples. However, to the researcher’s knowledge, this 1s the first study conducted investigating
the PPM research validity scale as applied to the NEO-PI-3 in a personnel selection sample.
Furthermore, though the current study demonstrated that the characteristics of the current sample
as assessed by comparison of means between the NEO-PI-3 factor and facet scales and MMPI-2
Validity and Clinical scales obtained by the current sample, standardization samples, and
published ARD and DPG samples, were similar to that ot other published DPG and ARD
samples, some of the differences analyzed, were computed between NEO-PI-3 and NEO-PI-R
factor and facet scales. Though McCrae and Costa (2010) acknowledge the similarities between
the two measures, it would be important that other studies be conducted comparing these
differences on NEO-PI-3 assessments. This would assist in providing further evidence that the
weak reliability of the PPM research validity scale is not significantly influenced by the current

sample.
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However, due to the evidence accumulated in the current research indicating the scales
poor reliability which is not accounted for by differences in the current sample, and prior
research which found lower than expected reliability for the PPM, it is unlikely that future
research will find that the PPM research validity scale performs any better than what has been
demonstrated. It is therefore suggested, that future research should focus on re-derivation of the
PPM research validity scale.

[t may also be beneficial that future research investigates the construct validity of the
NEO-PI-3 factor structure when positive response distortion is present. For instance, Marshall et
al. (2005) examined the factorial validity of the factor structure of the FFM, which is a form of
construct validity. Marshal et al. found that the factor structure of the FFM is stable across
empirically derived socially desirable responding groups and in DPG groups. Thus, though the
current study demonstrated that positive response distortion affects scale elevations. which in
turn affects the clinical interpretability of the profile, future research should examine whether
positive response distortion affects all aspects of profile validity.

Moreover, the balance between specificity and sensitivity using the PPM research
validity scale deserves important clinical consideration. The rate of false positives identified by
the PPM research validity scale is troublesome as this could lead to negative consequences. For
instance, as applied to the current sample, if the examiner using the PPM research validity scale
cutoft score was led to believe that the pilot applicant invalidated his psychological evaluation,
this could lead to the loss of the applicant’s job opportunity. On the other hand, current standard
practice for psychological assessments for the current sample includes retesting the pilot
applicants who demonstrate invalid or atypical profiles. Retesting taxes a significant amount of

resources, including monetary expenses on behalf of the airline company who must pay for the



85

re-evaluation, and time and extended resources on behalf of the psychologist and the applicant.
Therefore, the PPM research validity scale’s high rate of false positives warrants continued
research investigating the PPM research validity scale and its cutotf scores before implementing
the validity scale in routine clinical practice.

However, when considering sensitivity in regards to the PPM research validity scale, that
is, the scales ability to correctly identify individuals who are engaging in positive response
distortion, may have more importance when it comes to the current sample. That is, the
consequences of false negatives appear dire in comparison to false positives. Though, as
discussed talse positives can pose great tinancial and time impositions, false negatives can lead
to the incorrect hiring of pilots based on their clinical profiles. As demonstrated, profiles of
individuals who engage in positive response distortion significantly differs from individuals who
respond in a valid manner. These differences, if not accounted for by positive response
distortion, could lead to inaccurate conclusions regarding an individual’s personality and
behavior. As such, a psychologist may inaccurately conclude that an applicant profile is
congruent with the qualifications of a pilot. If that applicant then gets hired as a pilot, the
potential consequences are imaginably frightful. Therefore, though as mentioned, continued
research is necessary before using the PPM research validity scale in clinical practice, and
consideration of the PPM’s sensitivity in regards to the sample and the outcome is vital.

Finally, to improve the diagnostic accuracy of the PPM research validity scale, future
research should focus on examining and cross-validating the cutoff scores used to identify
individuals engaging in positive response distortion from valid responders. Additionally, though

the current research study focused on maximizing both sensitivity and specificity when
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determining an optimal cutoff score, future researchers should consider whether or not one is
more important than the other, depending on their outcome goal.
Conclusion

One of the primary functions as a psychologist is to use psychological tests to gather
information pertinent to the provision of clinical services (Ben-Porath & W aller, 1992).
Psychologists are tasked to conduct psychological assessments to evaluate the suitability of a job
applicant for positions within an organization, including pilot selection (Rothstein & Gotffin,
2006). Research indicates that airline pilot applicants, along with others who take personality
tests as part of their personnel selection process, attempt to minimize adjustment problems,
engage in positive response distortion, and highlight attributes that align with demand
characteristics (Butcher, 1994; Detrick, Chibnall, & Call. 2010). Further, the validity of
personality measures has found to be severely reduced by response bias, specifically by positive
response distortion in personnel selection (Christiansen, Burns, & Montgomery, 2005; Mueller-
Hanson, Heggestad. & Thornton, 2003; Reid-Seiser & Fritzsche, 2001: Rothstein & Goffin,
2006).

Regarding airline pilot applicants, research has indicated that they are a unique group of
individuals as they tend to be an unusually well-functioning group psychologically (Butcher,
1994). Furthermore, airline pilot applicants are commonly of above-average intelligence, making
it possible theretore, to readily distinguish appropriate from inappropriate responses on measures
used for aviator selection (North & Griffin, 1977). Therefore, the ability to detect positive
response distortion and its effect on profile interpretation is vital. The purpose of the current

research was to investigate the applicability of the NEO-PI-R PPM research validity scale, a
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measure of positive response distortion, to the NEO-PI-3, a popular psychological test used in
pilot personnel selection.

Though there continues to be an ongoing debate regarding the use of validity scales in
personality testing, the current study demonstrated that a significant portion of the pilot applicant
sample engaged in positive response distortion, as identified by established underreporting
validity scales on the MMPI-2 (L, K, and S scales) and by the previously studied PPM research
validity scale. Furthermore, the current study indicated that there were significant differences in
profile elevations on the NEO-PI-3 and the MMPI-2 between individuals who demonstrated
positive response distortion on the PPM research validity scale and individuals who
demonstrated valid responding. Thus, response bias significantly affects aspects of profile
validity and clinical interpretability. The results support previous research indicating that
response bias has a significant effect on profiles and warrants continued use of response bias
indicators in personnel selection.

When assessing the reliability and validity of the NEO-PI-R PPM research validity scale
as applied to the NEO-PI-3, the current study tfound support for the scale’s concurrent, criterion-
related, and discriminant validity using the MMPI-2 validity scales as a criterion. The PPM
research validity demonstrated clinical utility in identifying participants who engage in positive
response distortion. However, the reliability of the PPM research validity scale was found to be
weak in accordance with traditional views regarding the appropriate psychometric properties of a
scale. In summary, the PPM research validity scale as applied to the NEO-PI-3 demonstrated low
internal-consistency but was significantly and positively correlated with the MMPI-2 validity
scales assessing for underreporting. The psychometric properties of the PPM research validity

scale as applied to the NEO-PI-3 is weak, but not dissimilar to previous research reports.



88

Furthermore, using the MMPI-2 validity scales as a criterion, resulted in high rates of false
positive classification using the recommended cutoff score of greater than or equal to 22 on the
PPM. Therefore, continued research is needed to assess the reliability and validity of the PPM
research validity scale and appropriate cutoff scores as applied to the NEO-PI-3 in other samples.
Overall, the results of the current study indicate that the NEO-PI-R PPM research validity
scale has potential validity and utility in identifying individuals who demonstrate positive
response distortion when applied to the NEO-PI-3. However, the reliability of the scale when
applied to the NEO-PI-3 using standard indices of reliability is weak. Given the overall weak
performance, in light of the previous research, the scale deserves work. Continued research
investigating the use of the PPM research validity scale as applied to the NEO-PI-3 and
developing a more psychometrically sound scale is important as the use of validity scales assists
mental health professionals in accurately obtaining information to make informed clinical
decisions. The ability to correctly interpret psychological measures is especially important in
regards to pilot applicants, as this leads to hiring decisions. It is important for members of our
society to be able to trust the airline company to hire candidates who will keep them safe.
Validity scales help psychologists to ensure accurate interpretation of an individual’s clinical

profile, leading to a more competent workforce and increased satety for the members of society.
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Appendix B

Table i

Reliability of the PPM Research Validity Scale (N=303)

104

Scale Alpha Scale M Scale SD Inter-ltem  Mean Inter-Item
Correlation Correlation
PPM 56 23.49 4.10 -17 to .42 12

Note: PPM = positive presentation management; scale score range is 0 to 40.



Table 2

Correlations Among PPM Research Validity Scale Items and
MMPI-2 Validity Scales

Variabie L K S Ubeep 84 So 1 2 3 4 5 6 7 8 9 10
MMPI-2

L 1.00

K S0+ 1.00

S S57- 85+« 1.00

ODecp O« Sl 624+ 1.00

Sd 59eee 23wex 320w 83 .00

So 40 72 Tlews 52we 29w 1.00

PPM ltems

i 20w = 260ex 320 26w 12« 30+ 1.00

2 30mer 260« 32e0x 3dews 2dwer 3T7wee Dlss 1.00

3 07 14 14« 22+w 18« 16+ 23« 13+ 1.00

4 P 9« 27« 14« 09 25+ 08 12« 15 1.00

5 38eve 28rer 3050 48w 3Twwr 29sx 27w 23w 25« 08 1.00

6 20 24w 2d4se 20w 20w 32eee 2+ 3leee 30w [5¢ 28+ 1.00

7 A3+ 16 D20 22w 16 15+ 08 15+ 00 O 04 06 1.00

8 09 -05 .06 A2« 11 .05 00 08 -0t -02 .04 09 42 1.00

9 2650 18+ 20+ 19« 22w 13+ 1+ 15« 08 A3+ 23w {75 =17+ - 13+ 1.00

10 32w 25w Fleee 3lews 20 160 16+ 18+ -02 01 27 08 03 -01 13- 1.00

Note: N=303 for all scales, except for ODecp (N=298), Sd (V=295}, and So (N=299) as scales were not able to be calculated
for all participants due to missing items. MMPI-2 = Minnesota Multiphasic Personality Inventory-2; PPM = Positive
Presentation Management scale; L = Lie scale; K = K scale; S = Superlative Self-Presentation Scale; ODecp = Other
Deception Scale; Sd = Wiggins® Social Desirability Scale; So = Edwards’ Social Desirability Scale. *p<.035, two-tailed.
**p<.01, two-tailed. ***p<.001, two-tailed.
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Table 3

Factor Loadings for Principal Axis Factoring with Varimax Rotation
of Two Factor Solution of PPM Research Validity Scale Irems

Rotated Factor Loading

Initial Extraction
PPM ltem Factor 1 Factor 2 Communality Communality
1 .59 01 23 35
2 52 .07 21 27
3 48 15 A7 25
4 A1 04 14 A7
5 40 =01 A7 16
6 36 -25 A3 20
7 29 -.00 A .08
8 23 -03 05 06
9 .07 73 21 54
10 .03 .56 19 32

Note: N=303. Eigenvalue for Factor | following rotation = 1.45 (percentage of variance = 14.5); eigenvalue for Factor 2
following rotation = .95 (percentage of variance 9.5). PPM = Positive Presentation Management scale
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Table 4

Percentage of Participants Who Obtained Elevated PRD Scores on
the L, K, or S, or PPM Scales (N=303)

Scale N Percentage
L 44 14.5
K 112 37.0
S 147 48.5
PPM 209 69.0

Note: Profiles were classified as invalid or valid using a cut-off score T=65 on either the L, K, or S scale and a
raw score of 222 on the PPM research validity scale. L = Lie scale; K = K scale; S = Superlative Self-
Presentation Scale; PPM = Positive Presentation Management research validity scale.



Table 5

Means and Standard Deviations for MMPI-2 Validity Scales and the

PPM Research Validity Scale
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Scale M SD
PPM 56.9 8.8
L 51.0 111
K 60.8 8.4
S 63.2 9.7
ODecp 56.9 104
Sd 52.5 9.2
So 59.1 6.1
F 442 7.1
Fg 435 4.0
Fp 453 6.9
TRIN 53.2 4.6
VRIN 40.7 8.6

Note: N=303 for all scales, except for ODecp (N=298), Sd (N=295), and So (N=299) as scales were not able to be
calculated for all participants due to missing items. PPM = Positive Presentation Management research validity
scale; L = Lie scale; K = K scale; S = Superlative Self-Presentation Scale: ODecp = Other Deception Scale; Sd =
Wiggins® Social Desirability Scale; So = Edwards’ Social Desirability Scale; F = F scale; Fs = Back F Scale: Fp =

Infrequency Psychopathology Scale; TRIN = True Response Inconsistency Scale; VRIN = Variable Response

Inconsistency Scale.



Table 6

Correlations Between the PPM Research Validity Scale and MMPI-2 Validity Scales

Variable PPM L K S ODecp Sd So F Fg Fp TRIN VRIN
NEO-PI-3

1. PPM 1.00

MMPI-2

2.L A8 1.00

3.K A20e S0+ 1.00

4.8 INPALL ST 85+ 1.00

5. ODecp STee 67 Slee 62e 100

6. Sd AJern 59ees 23w 32une 83 1.00

7. So ATwe Q0o T2ee Tl §2em 2Gwns 1.00

8. F “3de - 1Gee s e L 4T S 28 - {2 =50~ 1.00

9 Fg L B T LU V: PRPR b P 03 =50+ 63+ 1.00

10. Fp .08 340 208 -.05 295 39w .07 A3 56+ 1.00

1. TRIN =22 A Twee 2 34me 233w 320 L 26w <47 3200 [8eee 0] 1.00

12. VRIN =AS5ern 239w 6deer 265k 249w 30w - 70w 33ee 33w 06 37 1.00

Note: N=303 for all scales, except for ODecp (V=298), Sd (N=295), and So (N=299) as scales were not abie to be caiculated
for all participants due to missing items. NEO-PI-3 =
Personality Inventory-2; PPM = Positive Presentation Management research validity scale; L = Lie scale; K = K scale; S =
Superlative Self-Presentation Scale; ODecp = Other Deception Scale; Sd = Wiggins® Social Desirability Scale; So =
Edwards’ Social Desirability Scale; F = F scale: F = Back F Scale; Fp = Infrequency Psychopathology Scale; TRIN = True
Response Inconsistency Scale; VRIN = Variable Response Inconsistency Scale. *p<.03, one-tailed. **p<.01, one-tailed.

*¥*EN<001, one tailed

NEO Personality Inventory-3; MMPI-2 = Minnesota Multiphasic



Table 7

Correlations Among the PPM Research Validity Scale, NEO-
PI-3 Factor Scales, and MMPI-2 Clinical Scales (N=303 )
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Variable PPM N E 0O A C Hs D Hy Pd Mf  Pa Pt S¢ Ma  §j
NEO-PI-3

1. PPM 1.00

2.N -6l 1.00

3.E 23+ -08  1.00

4.0 A3 203 07 1.00

5.A 28 - 28 06 264 1.00

6.C A8 226 09 13« 12« 1.00

MMPI-2

7. Hs 02 .05 -01 -03 16~ -04 1.00

8.D =250 29 229w 12+ 201 =11+ 25+ 1.00

9. Hy 220 2160 23w 12« 23w 07 57w =07 1.00

10. Pd -3+ 05 e 202 08 -12¢ 354 07 29w 1.00

1 Mf =13 130 2200 22ea- 14w 208 01 d6- 04 07 1.00

12. Pa .01 20w+ .08 .04 <01 -001 20w 1le 27w 34w 12« 1.00

13. Pt 220w 32004 11e 10« 20w 43w 3dee Ddeee Al 12 4Dee 1.60

14. Sc =220 230 020 01 <01 <09+ 434 [Se 26eer Slees 13+ 3Gee 64+ 1.00

15. Ma -.08 250e 28w 07 20w -04 -01 08 -04 25 02 18 4w 3dees 1.00

f6. Si = A46sr 38en 5200 220 100 22000 < 0200r 5832w <06 11+ Ol 2 e- Adle - 14 1.00

Note: NEO-PI-3 = NEO Personality Inventory-3; MMPI-2 = Minnesota Multiphasic Personality Inventory-2: PPM = Positive
Presentation Management research validity scale; N = Neuroticism; E = Extraversion; O = Openness; A = Agreeableness; C =

Conscientiousness; Hs = Hypochondriasis; D = Depression; Hy = Hysteria; Pd = Psychopathic Dev
Femininity; Pa = Paranoia; Pt = Psychasthenia; Sc = Schizophrenia; Ma = Hypomania; Si = Social

tailed. **p<.01, one-tailed. ***p<.001, one tailed.

iate; Mf= Masculinity-
Introversion. *p<.05, one-
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Table 8

Patterns and Siructure Matrix for Principal Axis Factoring with Direct
Oblimin Rotation of Two Factor Solution of Validity Scales

Pattern coefficients Structure Coefficients
Initial Extraction
Validity Scales Factor 1 Factor 2 Factor 1 Factor 2 Communality Communality
K 97 -09 .92 .39 76 .85
S .90 .06 .93 .52 .80 .87
So 5 .05 77 43 58 .60
Sd -19 1.003 31 91 77 85
ODecp 20 .839 62 .94 .84 91
L 30 .54 .57 .69 54 54
PPM 35 38 .54 .55 40 40

Note: Eigenvalue for Factor | = 4.24 (percentage of variance = 60.6); eigenvalue for Factor 2 = 1.22 (percentage of variance
= 17.4). K = K scale; S = Superlative Self-Presentation Scale: So = Edward’s Social Desirability Scale; Sd = Wiggins’
Social Desirability Scale; ODecp = Other Deception Scale; L = Lie scale; PPM = Positive Presentation Management scale
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Table 9

Agreement Between the PPM Research Validity Scale and the MMPI-2
L, K, and S Validity Scales (N=303)

MMPI-2 L, K, and S Scales

Valid Invalid Overall Cohen's
Scale Validity Tscore < 64) (T score =65) Agreement Kappa
PPM i ;< 68 26
Valid (Raw < 21) o8 i 56.3% N
Invalid (Raw 222)

Note: PPM = Positive Presentation Management research validity scale; L = Lie scale; K = K scale; S = Superlative
Self-Presentation Scale.
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Table 10

Classification Estimates for Selected Cutoff Scores Based on ROC
Analyses on PPM in Detecting Positive Response Distortion

Cutoff Score SN SP

PPM (AUC = .75)

=20 .94 30
=21 .87 39
=22 84 47
=23 77 60
=24 69 69
>25 .59 78

Note: ROC = receiving operating characteristics; AUC = Area under the ROC curve; PPAM = Positive Presentation
Management research validity scale; SN = sensitivity; SP = specificity
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Table 11

Factor and Clinical Scores of Participants with Invalid (Raw =>22)
Versus Valid (Raw< 21) Scores on the PPM Scale

Invalid PPM® ‘alid PPM?
vvvvvv — Partial eta
Scale M SD M SD Statistic (df) squared
NEO-PI-3
N 38.1 7.9 46.8 7.1 F(1,301)=284.52% 220
E 58.5 7.7 54.7 7.9 F(1,301)=15.56*% 049
O 55.6 9.0 54.5 11.3 F{1,301)=.89 .003
A 60.0 7.8 56.6 8.3 F (1,301 =11.85% 038
C 54.7 7.5 49.0 8.8 F(1,301)=33.43% 100
MMPI-2
Hs 49.0 5.4 48.3 7.2 F({1,301)=1.02 003
D 43.0 6.3 48.4 7.4 F(1,301)=16.60* 052
Hy 52.1 5.9 49.5 7.4 F(1,301)=10.70* 034
Pd 52.7 6.5 53.5 7.7 F(1,301)=1.01 .003
Mf 43.7 10.1 46.0 9.2 F(1,301)=3.59 012
Pa S 7.8 49.5 8.5 F(1,301)=249 008
Pt 504 5.1 522 7.5 F(1,301)=6.15 020
Sc 49.1 5.7 51.6 7.9 £(1,301)=9.78 032
Ma 503 8.3 50.6 8.2 F(1,301)=.12 000
Si 39.1 6.2 46.6 9.6 F(1,301)=66.69* 182

Note: PPM = Positive Presentation Management research validity scale; NEO-PI-3 = NEO Personality Inventory-
3 MMPI-2 = Minnesota Multiphasic Personality Inventory-2; N = Neuroticism; E = Extraversion: O = Openness;
A = Agreeableness; C = Conscientiousness: Hs = Hypochondriasis; D = Depression; Hy = Hysteria: Pd =
Psychopathic Deviate; Mf = Masculinity-Femininity; Pa = Paranoia: Pt = Psychasthenia; Sc = Schizophrenia; Ma
= Hypomania; Si = Social Introversion. A fter controlling for multiple comparisons, the threshold for statistical
significance was p < .0014 on the NEO-PI-3 and p < .002 on the MMPI-2 for variables that did not violate any
assumptions and p < 001 for variables that violated assumptions, controlling for Type | error. * n =209.% n = 93,
* Denotes a statistically significant difference between the two groups.



Table 12

Means and Standard Deviations for MMPI-2 Validity Scales:
Published DPG and ARD Studies
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MMPI-2 Current Butcher o o King et al Babgy &

Validiy  Sample Manual Butcher Pilots — Detrick et al AI1C Marshall

Scales M SD M SO M SD M SD M SD M SO
L 5099 11.09 50.00 994 5741 11.67 61.10 11.50 5750 11.70 64.60 16.17
K 60.79 839  50.01 990 6567 641 6380 720 5720 930 58.16 8.47
S 63.18 9.69 - - - -- - - - - 61.54 10.11
So 59.10  6.10 - - -- - -- -- - - 5537 10.55
ODecp  56.90 10.40 - - - -- -- -- - - 67.44 1542
Sd 5250 9.20 - - - - - - - - 67.17 15.79

Note: MMPI-2 = Minnesota Multiphasic Personality Inventory -2; DPG = Differential Prevalence Group; ARD =
Analog Research Design; L = Lie Scale; K = Correction Scale; § = Superlative Scale; So = Edwards’ Social
Desirability Scale; ODecp = Other Deception Scale; Sd = Wiggins® Social Desirability Scale. Adapted from Butcher
(1994); Butcher Pilots (N=437). Butcher et al. (1989); Butcher Manual (Norms N=1,138). Detrick, Chibnall, &
Rosso (2001); Caucasian Males (N=395). King, Schroeder, Manning, Retzlaff, & Williams (2008); (N=1,014).

Bagby & Marshall (2004); Fake Good Instruction (N=70).
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Table 13

Means and Standard Deviations for MMPI-2 Clinical Scales:
Published DPG and ARD Studies

MMPI-2 Current Butcher Butcher Detrick et King et al Bagby &
Clinical ~ Sample Manual Pilots al ATC Marshall
Scales M SD M SD M SD M SD M SD M SD
Hs 48.84 6.01 50.01 10.04 4825 4.49 4930 620 5030 7.50 44.59 9.59
D 46.05 6.82 4999 994 4289 459 4580 570 47.10 7.60 4596 929
Hy 5130 6.50 50.16  10.10 52.27 553 50.90 590 4890 7.50 50.07 937
Pd 5297 694 50.03 9.98 4926 599 51.50 6.80 5040 7.90 45.89 8.85
Mf 44.39 987 50.08 10.05 3890 6.15 - - - - - -
Pa 5071 8.13 50.15 10.06 47.83 5.73 47.80 6.50 4830 8.70 49.29 9.19
Pt SLO3 6.04 50.09 9.97 4843 471 4820 540 4790 8.00 44024 9.00
Sc 5003 6.89 50.06 10.02 47.84 457 4750 5.00 4920 840 46,41 10.65
Ma 50.55 874 49.98 10.02 4595 552 4490 630 52.60 9.50 5140 8.64
Si 4143 820 4994 998 3989 576  -- - - - -

Note: MMPI-2 = Minnesota Multiphasic Personality Inventory — 2;: DPG = Differential Prevalence Group; ARD =
Analogue Research Design; Hs = Hypochondriasis: D = Depression; Hy = Hysteria; Pd = Psychopathic Deviate; Mf
= Masculinity-Femininity; Pa = Paranoia: Pt = Psychasthenia; Sc¢ = Schizophrenia; Ma = Hypomania; Si = Social
introversion. Adapted from Butcher (1994): Butcher Pilots (N=437). Butcher et al. (1989); Butcher Manual (Norms
N=1,138). Detrick, Chibnall, & Rosso (2001); Caucasian Males (N=395). King, Schroeder, Manning, Retzlaff, &
Williams (2008); (N=1,014). Bagby & Marshall (2004); Fake Good Instruction (N=70).



Table 15

Factor and PPM T-Score Means and Standard Deviations for NEO- PI-3

and NEO-PI-R, Current Sample, and Published DPG and ARD Studies

McCrae &

Costa (2010)
Factors M SD
Neuroticism 50.00  10.00
Extraversion 50.00  10.00
Openness 50.00  10.00
Agreeableness 30.00  10.00
Conscientiousness 50.00  10.00

PPM (raw) e
PPM (T score) -

Current

Sample®
M SD
40.90 8.82
57.38 798
S5.18 977
58.80 8.29
53.02  8.39
2349 411
56.90 8.84

Detrick &
Chibnall (2013)*
M SD
37.00 6.80
5530  6.20
4790 790
50.50  7.90
57.30  8.30
272 3.90

Sellbom &
Bagby (2008)?
M SD
4421  10.51
4737 1026
4606 956
61.10  10.37
53.29  6.83
24.50  4.02
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Ballenger et al.

(2001)°

M SD
4370 1271
5447 787
5293 731
5893 876
55.57 1018
2033 2.72

Note: PPM = Positive Presentation Management Research Validity Scale. McCrae & Costa (2010), NEO PI-3

standardization sample (N = 635). Current Sample (N = 303). Detrick & Chibnall (2013) police candidates (N =
288). Sellbom & Bagby (2008) MMPI-2 L, K, or S = 65 (N = 20). Ballenger et al (2001). Fake good (N = 30).®
DPG = Differential Prevalence design, " ARD = Analog Research Design



Figure 1

NEO-PI-3 and NEO-PI-R Mean T-Score Profiles by Group
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Figure

0 A
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