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ABSTRACT
Study examines biographical data and Academy training performance for 4,559 Federal
Aviation Administration (FAA) Air Traffic Controller Specialists collected from 1986 to
1992. Biodata measure was rationally scaled along personality factors of the Big Five and
Occupational Information System (O*NET) general work activities. Study examines a
linear predictor — criterion assumption made with rational and empirical scales by using
evolutionary theories of personality to model a priori non-linear relationships with job
and training performance among FAA candidates. Correlation and stepwise hierarchal
quadratic multiple regression analyses revealed most scales had a linear relationship with
Academy training performance; however, biodata scales of conscientiousness and mental
processes did exhibit slight‘ nonlinearity. High and low level of these dimensions
predicted higher training and job performance than mid levels. Some sub-scales of
conscientiousness showed the same pattern of results. Additionally, empirical keying of
the same rational scales improved criterion-related validity over the purely rational scales
and suffered less shrinkage upon cross-validation than a strict empirical key of the full

biodata inventory. Implications for construct validity, theory, and practice are discussed.

ix



INVESTIGATING THE LINEAR PREDICTOR ~ CRITERION ASSUMPTION
OF BIODATA SCALING
Chapter 1: Introduction and Literature Review
Biodata

Many of today’s organizations view people as their most valuable assets (Beatty,
Schneier, & McEvoy, 1987) and, understandably, they go to great lengths to select the
best performers from the available applicant pool. Organizations have at their disposal a
number of techniques for selecting high performers. Of which, biographical data, or
simply, “biodata” exists as a frequently used and valid predictor of human work
performance (Brown, 1994; Hogan, 1994; Hough & Paullin, 1994; Mael, 1991; Mitchell
& Klimoski, 1982; Mumford, Costanza, Connelly, & Johnson, 1996; Mumford & Owgns,
1987; Owens, 1976; Pannone, 1984; Russell, 1994; Russell, Mattson, Devlin, & Atwater,
1990).

Biodata measures consist of itemns tapping developmental constructs purported to
predict subsequent behavior (Brown, 1994). Mael (1991) suggested the core attribute of
biodata items is pertinence to historical events that may have shaped the individual’s
behavior and identity. Essentially, biodata looks at past behavior or experiences in
different developmental contexts or referent situations. These past behaviors can be of a
developmental domain that is theoretically presumed to lead to target performance {(e.g.,
frequent engagement in complex memory games as a teenager may predict subsequent
academic performance in college) or the behaviors may simply be very similar to target
performance (e.g., high school academic success predicts college academic success;

Stokes, Mumford, & Owens, 1994).



There are a variety of ways to scale biodata items such as empirical keying,
factorial scaling, sub-grouping, and rational scaling (Brown, 1994). Several of these
methods are presented below. Essentially, all biodata scaling procedures involve a)
tapping constructs thought to have a developmental antecedent to criterion performance,
b) estabﬁshing an item/scale relationship with criterion performance, and c) using a
criterion measure that exhibits construct validity. Validation studies typically involve
unique relationships between the item pool, applicant pool, and criterion measure. Each
component can contribute to the quality of the resultant performance predictor measure
(e.g., Russell, 1994; Mumford & Owens, 1987). Biodata measures ideally need to a)
employ items/scales that tap relevant antecedent predictor constructs for the criterion of
interest, b) insure validation samples are representative of the population for which the
instrument is intended, and c) employ the use of construct valid criterion measures to
increase validity generalization across time and reduce shrinkage when cross-validated
(Mumford & Owens, 1987).

Intent of study

Empirical keying (detailed below) has been the traditional method for scaling
biodata items, however has been subject to much criticism concerning its use because of
sample specific predictions and lack of demonstrated construct validity (Stokes,
Mumford, & Owens, 1994). Rational scaling (also detailed below) has been offered as a
viable alternative because it is construct based and has demonstrated criterion-related
validity similar to empirical keys (e.g., Rieter-Palmon & Connelly, 2000). Thus the

debate continues over the use of empirical keying vs. rational scaling. The intent of the



present study is to examine one issue involved in this debate: potential non-linear
predictor-criterion (P-C) relationships.

One advantage of empirical keying over other methods is it can capture all linear
and nonlinear item-~criterion relationships. Empirical keys, when keyed at the response
option (RO) level, have demonstrated increased predictive power over the same items
keyed at the item level, thus providing evidence of nonlinear item-criterion relationships
that RO-level keys (but not item-level keys) could capture (Kluger, Reilley, & Russell,
1991). Nonetheless, a question remains whether the empirical keys demonstrate construct
validity, especially in terms of a possible non-linear P-C relationship. Non-linear item-
criterion relationships do not necessarily constitute non-linear predictor construct —
criterion relationships. Therefore biodata items rationally scaled along a priori predictor
constructs should be examined (as opposed to empirically keyed items) for non-linear P-
C relationships because they attempt to tap predictor constructs at the scale level.

The current paper examines P-C relationships for non-linearity to determine if a)
hypothesized nonlinear P-C relationships at the construct level do exist, b) empirical keys
are modeling hypothesized nonlinear P-C relationships at the construct level, and ¢)
rational scales weighted nonlinearly can sufficiently model hypothesized nonlinear P-C
relationships at the scale level. The implications of these three points are as follows: First,
if non-linear P-C relationships are operating, we need to investigate them and integrate
them in our biodata selection methodology. Second, if empirical keys capture predictor
construct — criterion non-linearity then evidence for construct validity of empirical keys
exist. Third, if sufficient P-C non-linearity exists, an extra step of hypothesizing and

weighting the non-linearity may be necessary when constructing some rational scales.



Biodata scaling

As mentioned above, there are multiple approaches to scaling biodata items. This
section will briefly review the major approaches: empirical keying, factorial scaling, sub-
grouping, and rational scaling (see Stokes, Mumford, & Owens, 1994). Each method has
advantages and disadvantages and the instrument’s purpose may largely dictate the
appropriateness for the choice of approach (Brown, 1994). For example, Brown (1994)
stated as the goal of generalizability increases, the applicability of externally based
measures such as empirical keying decreases because these scales are generated as a
function of the development sample. Regardless of the purpose, empirical keying has
traditionally been the most commonly used method and has been subject to notable
criticism.

Empirical keying. Empirical keying is used to select and weight biodata items on
the basis of the item’s ability to predict performance. Patterns of past behavior and
experiences related to specific criteria can be defined through this procedure. Using
parametric or nonparametric analyses, item scores or response patterns that predict group
memberships are used to assign weights. Items are assigned differential weights based on
the magnitude and direction of observed relationships to the criterion. Cross-validation
(the process of applying the empirically keyed items to a new sample) is performed to
control for inflated correlation coefficients due to capitalization on sample-specific item -
criterion relationships.

Although empirical keying procedures often result in high criterion related
validity, some argue empirical keying could lead to inappropriafe inferences regarding

the performance of people due to various shortcomings such as lack of construct validity,



difficulty in score interpretation, validity shrinkage upon cross-validation, poor
generalizability beyond the samples they are developed from, and the fact they are
criterion bound (Mumford & Owens, 1987; Russell, 1994).

Factorial scaling. This procedure employs factor analytical techniques to identify
meaningful psychological dimensions to predict criteria of interest. The factor analysis
(typically exploratory) attempts to identify meaningful solutions that are both
interpretable (have construct validity) and predictive (have criterion-related validity).
Usually the solutions are rotated to an orthogonal or oblique criterion, which are then
evaluated with respect to simple structure and meaningfulness. The solution that
optimally satisfies structure parsimony and demonstrates psychological meaningfulness is
usually retained for scaling. Items that yield factor loadings below .30 on a given
dimension are typically eliminated (Brown, 1994).

The primary goal of factorial biodata scaling is to identify meaningful predictor
dimensions {factors) based on a current set of items. Of course this implies the resulting
factors need to be interpretable. Brown (1994) pointed out that without factor
meaningfulness, this approach is just another empirical approach based on linear
combinations of items or factors rather than the items themselves. It should also be noted
that empirical reduction of predictor space through factor analysis might result in
elimination of highly predictive, single items that do not load onto any factors. This can
create a hurdle (i.e., items retained for the measure are linearly related to one another)
that might interfere with finding linear or non-linear item-criterion relationships (Russell

et al., 1990).



Sub-grouping. Whereas the primary goal of factorial scaling is to develop
meaningful factors based on current set of items (reducing item data to factors), the
method of sub-grouping’s primary goal is to identify coherent and meaningful groups of
peaple that are based on responses to biodata items (Brown, 1994). This biodata scaling
technique is a statistically based classification procedure where people who display
similarities in the patterns of prior experiences are sub-grouped together under the
premise they will behave similarly in the future. Brown (1994) noted this procedure is
useful for multi-criteria prediction and outlined the general procedure as first involving
the development of an item pool of biodata experiences that cover a wide variety of
situations. Ttems are then administered to a large sample of respondents and a principle
components analysis of the subjects’ item responses is conducted. Factors emerging from
this analysis are used to profile individuals. Next, factor profiles are cluster analyzed to
identify sub-groups of individuals with similar factor profiles. Central themes of each
cluster are nominally determined and used to describe and label each cluster / sub-group.
Individuals within the subgroups are described by their mean factor profile. Criterion-
related validation looks at subgroup similarities and differences on the criterion of
interest. Differences in behaviors and experiences that are characteristic of or related to
good or bad performance can be established during validation to predict actual
performance (Owens, 1976; Owens & Schoenfeldt, 1979).

The general rational behind sub-grouping is based on Owens’s developmental-
integrative model (Owens, 1968, 1971, 1976; Owens & Schoenfeldt, 1979) and its
successor, the ecology model (Mumford, Stokes, & Owens, 1990). The ecology model

views people as organisms who actively seek experiences and opportunities to maximize



long-term adaptation to their environment. Given satisfactory outcomes, individuals will
actively seek out similar situations in the future — thus producing meaningful patterns of
behavior (Mumford and Owens, 1987, Mumford et al., 1990; Mumford, Wesley, &
Shaffer, 1987; Stokes, Mumford, & Owens, 1994).

Rational scaling. Rational scaling procedures are based on existing fheory or
rational reasoning and involve identification of latent predictor constructs expected to be
developmental determinants of future job performance. This technique involves
specification of a priori hypotheses that indicate certain items should be grouped together
in a scale that theoretically or rationally measures a predictor construct. Rational scaling
is helpful in emphasizing content and construct validity of the resulting scale. This makes
the rational scaling method attractive for hypothesis testing, theory building, and
construct validation as the method can provide considerable psychological insight
(Hough & Paullin, 1994). When scaling is carefully conducted, content validity is
expected to be strong because items are generated or chosen on the basis of their extent of
representing or mapping the predictor domain. Further, there is real potential for finding
evidence of construct validity, and thus, increased understanding of the underlying
constructs and their relationship with one another because of the direct attempt to
measure meaningful psychological constructs (Brown, 1994).

Criterion-related validities of rational scales reported in the biodata literature are,
on average, typically .02 to .03 smaller than cross-validities reported for empirical keys
(Berkley, 1953; Hough & Paullin, 1994; Mitchell & Klimoski, 1982; Mumford,
Costantza, Connelly, & Johnson, 1996; Reiter-Palmon & Connelly, 2000; Schoenfeldt,

1989). This small gain in predictive power is arguably not worth the apparent lack of



construct validity of the empirical keys. Further support for the use of rational scales
includes less shrinkage and greater generalization then with empirical keys. Shrinkage of
predictive validities upon cross validation is usually less with rational scales than for
empirical keys and the rational approach may produce inventories of considerable
generalizability and may contribute to greater understanding of person-to-job matching
{Berkley, 1953; Mitchell & Klimoski, 1982; Reiter-Palmon & Connelly, 2000).
Non-linear biodata P-C relationships

While the predictive advantage is generally weak, empirical keys may have
distinct advantage over other methods because of, as mentioned above, their ability to
capture non-linear P-C relationships. Indeed, A handful of studies employing the use of
empirically keyed biodata items have shown patterns of non-linearity predicting job
performance criteria at the construct level (i.e., Dean, Russell, & Muchinski, 1999;
Kluger et al., 1991; Russell & Domm, 1990). Individual biodata items sometimes show
non-linear P-C relationships in empirical keys for initial validation (as opposed to cross-
validation); however, few studies report this to be the case for psychological constructs
predicting criteria.

Exceptions to this include Russell and Domm (1990). These authors reported
some biodata items showed linear relationships with a criterion when keyed at the item
level, but non-linear relationships when keyed at the response option level. They also
found items loading on a “negative life event” factor tended to have middle-range
response options enter a vertical percent key (i.e., response options 2 — 4 on a Likert scale
of 1 - 5), thus indicating a non-linear P-C relationship. Likewise, Russell et al. (1990)

found similar results with a negative live events factor operating nonlinearly when



predicting U.S. Naval Officer performance in the fleet. Those officers reporting a2
moderate number of negative life experiences (as opposed to very few or very many) in a
biodata inventory were more likely to be successful officers in the fleet (Russell et al,,
1990). These findings were noted to be consistent with the goal setting literature: that
moderately difficult goals tend to vield greater performance than goals too difficult or
easy (Dean et al., 1999; Russell & Domm; 1990; Russeli et al., 1990).

Kluger et al. (1991) conducted a study in which the same biodata instrument and
empirical keys used in the Russell and Domm (1990) cross-validation sample were
applied to a new sample of graduate students enrolled in business psychology courses.
This study hypothesized that non-linear P-C relationships (captured by RO keys) make it
difficult for respondents to guess the correct answer, thus making option-level keys more
resilient to faking than item-level keys. Kluger et al. (1991) found option-level keys were
not susceptible to inflated scores when subjects were instructed to “fake good;” however,
item-level keys were. The more fake-resistant option-level keys presumably support an
assumption of non-linear P-C relationships. Based on these studies, evidence was
provided for stable nonlinear P-C relationships as the pattern of findings was replicated
upon cross-validation with independent samples (Kluger et al., 1991; Russell & Domm,

1990). The following proposition is suggested from the review above:

Proposition;: The relationship between predictor constructs and job performance criteria
is sometimes nonlinear. Some predictor constructs have nonlinear relationships with
some criteria. To the extent that scales tapping those predictor constructs model the true
nonlinear P-C relationship, those scales will demonstrate higher criterion-related validity

in predicting job performance than the same items linearly weighted.



A priori predictor constructs: Big Five personality factors and work performance

Rational approaches to biodata scaling often involve personality constructs to
base item content on (e.g., Hough & Paullin, 1994; Russell, 1994). The basic idea is
items that identify past behaviors indicative of target personality dimensions can tap
personality constructs believed to be related to job performance. For example, because
conscientiousness has been found to predict overall job performance (e.g., Barrick &
Mount, 1991) and high-conscientious people tend to behave in similar patterns (e.g.,
usually on time for and rarely absent from work), one might conclude biodata items such
as, “How often were you late to work on your last job7” or “How many times did you
miss scheduled work days for the final 4 months of your previous job?” to be tapping the
conscientiousness construct domain.

In recent decades, the factors of the “Big Five” or Five-Factor Model (FFM) have
enjoyed a resurgence of interest in the personnel selection arena (Barrick & Mount, 1991,
Hurtz, & Donovan, 2000; Salgado, 1997; Tett, Jackson, & Rothstein, 1991).
The Big Five or FFM taxonomy consists of five general factors: neuroticism (emotional
instability), extraversion (surgency), openness to experience (open-mindedness),
agreeableness (getting along with others), and conscientiousness (work orientation).
Of the five factors, conscientiousness seems to be the most robust predictor of overall job
performance across a variety of occupations and is also highly predictive of training
proficiency (Barrick & Mount, 1991; Barrick & Mount 1993; Hurtz, & Donovan, 2000,
Salgado, 1997).

There has also been some support for the other factors of the FFM predicting

performance. Agreeableness has been demonstrated to be a good predictor of overall job
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performance across a variety of occupations in some studies (i.e., Tett et al., 1951).
Agreeableness also seemé to be related to jobs requiring interpersonal skill such as sales
or management (Hurtz & Donovan, 2000). Additionally, criteria in team performance
(Barrick et al., 1998) and training proficiency (Salgado, 1997) domains appear to be
linked to agreeableness.

Studies have also show extraversion to be consistently related to performance in
jobs requiring interpersonal skills such as sales or managerial positions (Barrick &
Mount, 1991; Barrick & Mount 1993; Hurtz & Donovan, 2000; Salgado, 1997).

Openness to experience was found to be a stable and valid predictor of overall job
performance across a variety of occupations in a major meta-analysis (Tett et al., 1991).
Openness has also been linked to training proficiency (Barrick & Mount, 1991; Salgado,
1997) and customer service performance (Hurtz & Donovan, 2000).

Finally, neuroticism has been consistently linked to overall job performance
across a variety of occupations (Salgado, 1997; Hurtz & Donovan, 2000) as well as team
performance (Barrick et al., 1998). It is important to note, however, not every study
examining the effectiveness of the FFM factors predicting job performance demonstratéd
acceptable criterion-related validity (e.g., Nikolaou & Robertson, 2001). For example,
Nikolaou and Robertson (2001) found no significant relationships between any of the five
factors of the FFM and overall job performance in a male Greek sample.

The factors of the FFM predicting job performance have also been examined in
two domains that both lead to overall job proficiency: task performance and contextual
performance (i.e., Robertson & Callinan, 1.998). Borman and Motowidlo {(1993) first

proposed the distinction between task and contextual performance and described the
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former as performance prescribed by the job, which includes behavior directly relevant to
the technical core of the job. The latter, was described as behaviors that do not relate to
the technical core of the job directly, but support the broader social and organizational
environment in which the behaviors relevant to the technical core are conducted (Borman
& Motowidlo, 1993). An example of contextual performance currently receiving much
attention is organizational citizenship behavior (OCB; e.g., Borman & Motowidlo, 1993).
OCB involves discretionary behavior that is not part of an employee’s formal job
requirements but nonetheless promotes the effective functioning of the organization (e.g,,
volunteering for extra duties or helping co-workers with their tasks; Organ & Ryan,
1995). Robertson and Callinan (1998) argued that the FFM is more closely linked with
contextual performance than task performance. Additionally, Motowidlo and Van Scotter
(1994) provided evidence that both task and contextual performance independently
contribute to overall job performance; and that their results show personality variables
more highly correlate with contextual than task performance.

Regardless of the criterion-related validity of the FFM and task, contextual, or
overall job performance, personality dimensions (specifically the FFM) have
demonstrated substantial evidence for construct validity (Digman, 1990; Digman &
Inouye, 1986). Digman (1990) and Digman and Inouye (1986) provided evidence of
construct validity of the FFM by demonstrating interpretable factor structures,
consistency in factor structures over time, and convergent and discriminant validity.
Thus, using the FFM shows great promise for construct validity of construct-based

biodata scales (i.e., rational scales; Russell, 1994). Based on the review above the

12



following proposition is set forth with regard to the criterion-related validity of the FFM

and job performance:
Proposition,. Conscientiousness is expected 1o be the strongest predictor of overall job
performance, with the other factors also predicting job performance o a lesser degree.

Openness to experience and conscientiousness are expected to be the strongest predictors
of training proficiency.

A priori non-linear P-C relationships: Evolution of personality factors

Students of personality and laypeople alike have long asked the questions why do
distinct and rﬁeaningﬁll personality “traits” persist within persons and why do they vary
across individuals (e.g., McCrae & Costa, 1999). Some authors argue convincingly for a
biological basis of personality traits and that human beings are products of evolution
(Adler, 1996; Buss, 1991, 1996; McCrae & Costa, 1999). Buss (1996) made a good case
for personality' traits pertaining to social adaptation. Individuals with different personality
traits approach survival and reproduction in various ways.

In an explanation of the origins of individual differences, Buss (1991) proposed
dispositions (i.e., personality traits) as evolved problem-solving strategies. Buss (1991)
presented four major evolutionary routes to the emergence of consistent individual
differences in dispositional strategies (the first two are discussed in detail below). The
first is termed Aeritable alternative strategies — genetically based strategy differences due
to selection within alternative niches or ﬁequency—dependenf selection. Second, heritable
calibration of psychological mechanisms — cases in which adaptive optima have
fluctuated or changed over time or location, thus producing heritable variation in the
threshold or calibration of species-typical (e.g., psychological) mechanisms. Third,

situational contingent alternative strategies — where different strategies are activated by
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the general environmental situation, all of which constitute a species-typical repertoire
inherent in each individual. The fourth route is developmental calibration of
psychological mechanisms — individually different life experiences during development
set the threshold on, or calibrate, species-typical mechanisms in a constant way, thus
producing individual differences among species (Buss, 1991).

The last two evolutionary routes to dispositional individual differences
(situational contingent alternative strategies and developmental calibration of
psychological mechanisms) involve moderator effects of either the general environment
or individual developmental experiences on the emergences of individual trait
differences. The similarity between the last two evolutionary routes is strikingly similar
to the ecology model of biodata and human development (Mumford et al., 1990). Recall
this model views people as organisms that actively seek experiences and opportunities to
maximize long-term adaptation to their environment. Given satisfactory outcomes,
individuals tend to seek out similar situations in the fiture, producing meaningful
patterns of behavior (Mumford and Owens, 1987; Mumford et al., 1987; Mumford et al,
1990; Stokes et al., 1989).

However, while identifying moderator variables is extremely important for
advancing our understanding of the nomological network of personality and work
performance, it is not the focus of the current paper which examines the nomological
network in terms of the nature of the relationship (i.e, linear and nonlinear) between two
variables (i.e, FFM and job performance). As such, the first two routes presented
(heritable alternative strategies and heritable calibration of psychological mechanisms)

apply directly to the current thesis and are therefore discussed in detail below.
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Heritable alternative strategies. This evolutionary route maintains that effective
alternative strategies for survival and reproductive success exist. Buss (1991) cited
studies that identified a variety of personality characteristics that covary within female
~ “sociosexual orientation,” which encompasses an individual’s tendency to form viable
mateships vs. brief sexual encounters (see also Snyder, Simpson, & Gangestad, 1986;

- Gangestad & Simpson, 1990). One example presented was females using short-term
mating strategies increased their chances of being inseminated by men of greater
attractiveness while females using the long-term strategy increased the likelihood of
obtaining a mate interested in substantial parental contribution. Because sociosexual
orientation is clearly linked with extraversion and conscientiousness (and may be linked
to a lesser degree with the other three factors), research in this area provides convincing
links between evolutionary theory, personality variables, and the concept of dispositions
as strategies (Buss, 1991).

McCrae and Costa (1999) also suggested individual differences in personality
may reflect different but equally effective adaptation strategies. These authors offered a
couple of possibilities to illustrate this point: agreeableness makes it easier to acquire
allies but antagonism increases one’s competitive edge and; openness leads to obtaining
new resources but conventionality exploits tried-and-true methods (McCrae & Costa,
1999). Here, those very low or high in both agreeableness and openness to experience
may have been at a distinct advantage in ancestral environments to those operating in the
mid-regions of these dimensions. The other factors may also represent alternate strategies
for survival and reproduction success. For example, individuals low in conscientiousness

may employ an attraction strategy of making their mate jealous while those high in the
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same factor may entice their mates by being extra considerate and thoughtful. These
papers suggest that different personality characteristics may be associated with alternate
strategies adapted by people for effectively performing required tasks.

This evolutionary hypothesis states a clear or extreme strategy is adaptive;
however, mixes or moderation of strategies is less adaptive. The nature of a nonlinear P-
C relationship under an alternate strategies hypothesis is predicted to be a U shape. The
endpoints on a personality dimension represent alternate strategies; high or low on a
dirhension predicts better evolutionary success.

One obvious inference is these alternative adaptive strategies may be important
for success and survivability at work. Operating under this inference and to the extent
that extreme points on a dispositional dimension (i.e., factors of the Big Five) represent
alternate effective strategies, one might expect those low or high on a factor of the Big
Five to be associated with higher overall job performance than those in the mid-regions
of a factor. Thus, under the theory of heritable alternative strategies for personality

factors, the following proposition is made:

Propositions,: Rational biodata scales of the FFM that are scored as a “U” (where

extreme responses are weighted higher and mid-range response are weighted lower) will
increase predictiveness of job performance over and above the same scales weighted

linearly.

Propositions,: Rational biodata scales of the FFM that are scored as a “U” will have
criterion-related validities approaching the cross-validities of the same scale items

empirically keyed.

Heritable calibration of psychological mechanisms. One observation that raises

doubt that personality dispositions represent heritable alternative adaptations is that they

seem to be continuously and normally distributed among the population (Buss, 1991;
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Plomin & Nesselroade, 1990). This observation is incongmeﬁt with a bimodal
distribution suggested by the alternative strategies hypothesis. On the other hand, the
hypothesis of heritable calibration of psychological mechanisms suggests that adaptive
optima have fluctuated over time or place. The latter hypothesis is congruent with
moderate heritablity associated with these continuous distributions (Buss, 1991).

For example, Zuckerman (1990) argued that heritable differences in sensation-seeking (a
trait associated with extraversion) may correspond to variation in thresholds for avoiding
or approaching resources (i.e., mates) — with various threshold levels possessing both
benefits and costs. In terms of human ancestral environments, those with a smaller
tendency to seek sensation incurred less risk but failed to accrue the reproductive benefits
probabilistically associated with high amounts of sensation-seeking (i.e., vigorous
approach behaviors). Conversely, those with a larger tendency to seek sensation
increased the probability of reproductive success but also invited greater risk
(Zuckerman, 1990).

Individual differences in sensation-seeking may signify differences in threshold
setting that are products of past environments imposing different adaptive optima (Buss,
1991). For example, environments where food is in great supply may favor higher risk-
taking mating behavior whereas those environments in short supply of food may favor
lower risk-taking mating behavior, as risk may be incurred in the struggle for food.
Ultimately, variations within a normal range of personality traits represent the normal
range of historical adaptive optima for those traits (Buss, 1991).

Adler (1996) also argued the Big Five reflects fundamental traits instrumental for

human adaptation in our early evolutionary past. This author noted each of the Big Five
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factors was critical fbr survival in clan-centered, hunter-gatherer societies that

characterize much of our evolutionary past. Moderate levels of neuroticism was critical to
survival in the face of adversity; extraversion reflects the importance of dominance
hierarchies in social organizations in which our ancestors lived; openness was required to
solve newly emerging challenges to life; agreeableness promoted cooperative behavior
and; conscientiousness promoted reliability and dependability in task performance. To

the extent that our ancestors possessed aspects of these factors within the normal range of
distribution, they were evolutionarily successful (Adler, 1996).

The theory of heritable calibration of thresholds on psychological mechanisms
provides a basis for making predictions in work performance. Adler (1996) suggested the
evolutionary approach may be particularly useful in establishing the links between FFM
traits and adaptations required by life in organizations, especially the changing
adaptations required over a career and over organizational life-cycles. Overall job
performance may be partly a function of individuals operating in the normal rangé of
personality dimensions. Under the heritable calibration theory, one might expect
moderate levels (in the mid-regions) of a Big Five factor to predict better overall job
performance than extreme levels (very high or low) of a factor. Thus, the following
proposition is made:

Proposition,,. Rational biodata scales of the FFM that are scored as an inverted “U”

(where extreme responses are weighted lower and mid-range response are weighted

higher) will increase predicﬁvenessvof job performance over and above the same scales

weighted linearly.

Proposition,: Rational biodata scales of the FFM that are scored as an inverted “U” will

have criterion-related validitics approaching the cross-validities of the same scale items

empirically keved.
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It is important to note Propositions 3a and 4a make exact opposite
predictions and are mutually exclusive. If one is demonstrated to be the case then,
by definition, the other is refuted. The alternate strategies hypothesis (Proposition
3a) predicts a U and the normal range hypothesis predicts an inverted U
relationship between the FFM biodata scales and job performance.
Summary

The intent of the present study is to examine an issue involved in a debate over
the use of empirical keys for scaling biodata: potential non-linear predictor-criterion (P-
C) relationships. The current paper examines P-C relationships for non-linearity to
determine if hypothesized nonlinear P-C relationships at the construct level do exist,
empirical keys are modeling hypothesized nonlinear P-C relationships at the construct
level, and rational scales weighted nonlinearly can sufficiently model hypothesized
nonlinear P-C relationships at the scale level. The next chapter outlines the methodology
for the current study and presents initial evidence of construct validity for the study

variables.
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Chapter 2: Method

Sample

The sample consisted of data from Federal Aviation Administration (FAA) air
traffic controlier (ATCS) applicants who subsequently had useable criterion scores (n =
4,559). The applicants were administered the Office of Personnel Management (OPM)
Applicant Background Assessment (ABA) test during the period of 1986-1992. These
data were from a random subset of a larger database of 11,405 ATCS candidates selected
for training by the FAA for the same period from of a pool of 206,592 applicants. The
ABA biodata instrument was administered for research purposes only and was not used
for selection at any point.

Candidates were selected for training into the FAA Academy ATCS Nonradar
Screen program with the OPM’s air traffic control selection test battery. Candidates who
successfully completed the multi-week training and screening program (the “Screen”™)
were then selected as ATCSs for the FAA. Thus, the ATCS selection system was a two-
stage process with the OPM test battery as the first hurdle and the Screen as the second.

The four-hour OPM test battery consisted of the Muitiplex Controller Aptitude
Test, the Abstract Reasoning Test, and the Occupational Knowledge Test. The selection
ratio of applicants advancing to the Screen was approximately .055 (5.5%). The Screen
was a nine-week initial training program that provided candidates of the FAA ATCS
Academy with basic knowledge of air traffic rules and procedures then tested applicant
knowledge with written exams and laboratory simulations. Due to training attrition of a
number of candidates, the total number of those with usable Screen performance data was

reduced to 10,014. Of those candidates advancing to the second stage of the selection
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process, 54.6% passed, 33.4% failed, and 12.0% withdrew from the Screen. Those
passing were ultimately selected for FAA service, with a selection ration of .546. A
composite score of Screen performance was used as the criterion measure for the current
study and is described in greater detail below.

The Revised NEO-PI-R personality test (Costa & McCrae, 1990) was
administered to all candidates (n = 1,856) during the years 1990 to 1992. Of the
candidates with usable Screen and ABA data, a total of 183 also had NEO-PI-R data. A
qualitative analysis of the means of the Screen criterion and other descriptive statistics
(Table 2.1) showed no real differences in Screen performance between the NEO subset
(M Screen = 70.05, n = 183), the ABA subset (M Screen = 71.13, n = 4559), and the total
sample who completed training (M Screen = 71.66, N = 10,014). Like the ABA, the NEO
was used for research purposes by the FAA and not for air traffic controller selection at
any phase.

Manning, Kegg, and Collins (1988) listed minimum initial requirements for
consideration as an ATCS candidate; these included a security clearance, a medical
qualification, 18-30 years of age, a high school education or equivalent, and at least three
years of work experience or college.

The ABA biodata sample (N = 4,559) had an average age of 25.8 years, was
83.8% male, and predominately white (90.4%). In terms of advanced education, 11.1%
had just a high school degree, 55.6% had finished some college, 31.8% had a bachelor’s
degree, and only 1.3% had earned an advance degree before entry to the ATCS
profession. Over three-quarters (77.4%) of these applicants had no prior aviation or air

traffic control experience. Table 2.1 reports descriptive statistics for the overall sample
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(N = 11,405), the ABA plus Screen subset (n = 4,559), and the ABA plus Screen plus

NEO subset (n = 183). As shown in the table, no meaningful differences emerged across

groups.

Table 2.1 about here

Predicior

The ABA is a 142-item biodata inventory that served as the predictor in the
current study. The present study examines possible non-linear P-C relationships from
item response patterns measured along a continuum (i.e., Likert scale) and the ABA
primarily uses Likert scale response formats. However, 15 items had nominal category
response formats, which do not measure responses along a single continuum. Items with
non-continuous response formats were not appropriate for the purpose of this study and
were eliminated, leaving a total of 127 items analyzed here. Escape options were written
for items to allow for “don’t know” and not-applicable responses (Gandy, Dye, &
MacLane, 1994).

Most of the items from the ABA used here were originally developed for the
OPM’ s Individual Achievement Record (IAR), an inventory involved in the first major
application of biodata in the U.S. Civil Service. The development of an initial item
inventory began with three preliminary activities: a) a review of job analysis information
on federal and non-supervisory professional and administrative occupations, b) review of
available taxonomies of past behavior items, and c) establishment of criteria for the

acceptability of biodata for use in the public-sector (Gandy et al., 1994). Criteria of
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acceptability included the following: 1) items had to deal with events that were primarily
under respondent’s control, 2) must have potential relevance to job performance, 3) must
be verifiable in principle, 4) must be nonintrusive to personal privacy, and 5) must avoid
stereotyping by race, sex, or national origin. As a result of the inclusion criteria, the
domains for the acceptable items included school and educational experience, work
history, skills, and interpersonal relations (Gandy et al., 1994). Figure 2.1 illustrates

example items form the inventory.

Figure 2.1 about here

When developing item content, a concerted effort was made to cover life
experiences, choices, and outcomes that are mediated by a wide range of cognitive,
motivational, and interpersonal constructs. In general, items were developed to loosely
reflect hypotheses that different levels in applicants’ work, education, and interpersonal
areas tapped by items would predict job performance. Item writers were aided by
familiarity with job analysis information (i.e., necessary KSAOs for performance) and
general characteristics of the applicant population in terms of variability in appropriate
prior experiences (Gandy et al., 1994).

The FAA adopted the IAR to form the ABA, and there has been mixed evidence
for construct validity of this instrument based on the ecology model framework and
positive support for criterion-related validity (Dean, 1999). Likewise, Gandy et al. (1994)
reported evidence for construct validity based on the four domains of acceptability (work

competency, high school achievement, college achievement, and leadership skills) as
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well as criterion-related validity when predicting job performance of civil service
workers. The full ABA biodata inventory can be found in Appendix A.
Reference FFM personality measure

A five-factor reference measure was needed to examine the extent of convergence
and discrimination with the rational biodata five-factor scales. The Revised NEO-P1
(1990) is a 181-item self-report measure of the five personality factors of neuroticism,
extraversion, openness to experience, agreeableness, and consciousness. This inventory
was administered to all candidates during the years of 1990 to 1992 and was chosen for
the current study due to its widespread use in industry and accessibility for research
purposes (Botwin, 1995). Forty-eight items assessed each factor of neuroticism,
extraversion, and openness to experience. Each of these three factors also had six facet
scales measured by eight items per facet. This version of the NEO (1990) did not yet
have facet-scales for the factors of consciousness or agreeableness; these factor scales
were comprised of 18 items each. The scale reliabilities were estimated with Cronbach
coefficient alpha and were not unlike those typically reported in the industrial psychology
literature (i.e., Botwin, 1995). All NEO scale and sub-scale means, standard deviations,

and Cronbach alphas are reported in table 2.2.

Table 2.2 about here

Criterion
A nine-week initial training and assessment program referred to as the FAA Non-

radar Screen was the second stage of the selection process for FAA ATCSs. This
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program was administered by the FAA Academy in Oklahoma City, OK. The Screen
composite score (NLCOMP) served as the primary criterion measure for the present
study. Della Rocco, Manning, and Wing (1990) reported the Screen taught candidates
with no prior air traffic control knowledge enough about the job to potentially advance to
“full performance level” as an operating ATCS.

Screen performance assessments were categorized into three arenas: a) paper and
pencil tests, b) simulations, and c) final examination. These three components were
combined to form the Screen composite score. The paper and pencil tests and final exam
were each weighted 20% and the simulator performance 60%. The paper and pencil
measures were a series of multiple choice tests designed to measure applicant ability to
learn and retain basic job knowledge. The simulations incorporated systematic
evaluations of candidate performance on six 30-minute laboratory simulations of
Nonradar air traffic control. The final component of the Screen composite was a multiple
choice final exam assessing trainees’ ability to apply rules and procedures of air traffic
control.

The Screen composite was the FAA’s primary performance criterion for thé
Academy. Traditional job performance measures were not available for this sample due,
in part, to union agreements that mandated controllers be evaluated on a dichotomous,
satisfactory—non-satisfactory criterion, resulting in less precise performance measures
(Dean, 1999). Nonetheless, studies have shown the Screen composite serves as an
adequate surrogate for job performance.

Broach and Manning (1994) studied the Screen’s ability to predict future

performance in subsequent on-the-job (OJT) radar training after one to two years as non-
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radar ATCSs. After correcting for range restriction, Screen performance was significantly
correlated (r = .50, p <.01) with OJT radar training performance. Additionally, the
Screen contributed incrementally over their current selection tool, aptitude testing, in
explaining OJT training variance for two types of radar training (16% & 20%; Broach &
Manning, 1994).

Other criterion-related validation efforts have also provided support for the
overall Screen composite as a surrogate for job performance. Researchers have found the
Screen to significantly correlate with other field training success (r = .44 corrected for
range restriction; Della Rocco et al., 1990), attrition and field training status (Manning,
Della Rocco, & Bryant, 1989), and ATCS on-the-job success (Cobb, 1962, 1967; Trites,
1961). In sum, copious studies suggested Screen performance was highly predictive of
on-the-job performance and should provide an adequate surrogate measure of ATCS job
performance.

Rational Approach

The five factors of the FFM served as the target constructs for classifying items
from the ABA questionnaire. Additionally, rational subscales were developed by
classifying ABA items in terms of how they reflected general work activities (GWAs) as
set forth by Occupational Information System (O*NET,; 1999). The idea of this approach
is to develop rational subscales that introduce work context. The reason for this rests in
the notion that criterion-relatedness of rational biodata scales is somewhat dependent on
performance and task domains. GWAs can be used to examine different work domains.

Maniey, Halbesleben, & Mumford (2000) developed rational biodata items by

targeting the constructs of the FFM within GWAs of O*NET. These authors wrote items
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that asked how often respondents have engaged in behavior typical of high or low
amounts of personality traits of the FFM within the context of work. For example, in
tapping low conscientious {construct) behavior while interacting with customers
(context), the following item resulted, “How often have you forgotten about a promise
you made to a customer?” Modest evidence for the construct validity of the scales
developed from these items was demonstrated with convergent and discriminant validity
and factor structure goodness of fit indices (Manley et al., 2000). For the current study,
ABA items were categorized along the five factors of the FFM and O*NET GWA
dimensions.

O*NET general work activities. The GWA taxonomic structure is centered in the
stimulus — organism — response (S-O-R) paradigm of behavior within environments. In
terms of work behavior, S represents stimuli (information) that is received by the worker,
O represents the worker who is the receptor of that stimuli or the mediation process as
performed by the worker, and R represents the various responses resulting from the
worker processing the stimuli (actions performed by the worker in response to the
processed stimuli). The S-O-R paradigm was used in the construction of the Position
Analysis Questionnaire (PAQ; McCormick, Jeanneret, & Mecham, 1969a) in an
information-theory context to organize structured worker-oriented job analysis
questionnaires.

One intent of the GWA model was to extend the PAQ’s S-O-R paradigm to
include the work context of interactions-with-others when analyzing the content of jobs
(Jeanneret, Borman, Kubisiak, & Hanson, 1999). The higher order levels of the GWA

taxonomy are information input (Stimulus), mental processes (Organism), work output
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(Response), and interactions with others (work environment). /nformation input involves
where and how information and data needed to perform the job are gained. This
dimension involves a) looking for and receiving job-related information (how is the
information obtained to perform this job) and b) identifying and evaluating job-relevant
information (how is information interpreted to perform this job). Mental processes
concern the processes, planning, problem-solving, decision-making, and innovating
activities performed with job-relevant information. Included in this dimension are a)
information and data processing and b) reasoning and decision-making. Work oufput
concerns physical activities performed, equipment and vehicles operated or mnﬁoﬂed,
and complex or technical activities accomplished as job outputs. This dimension includes
a) performing physical and manual work activities (activities using the body and hands)
and b) performing complex or technical activities (skilled activities using coordinated
movements). Finally, inferactions with others involves interactions with other persons or
supervisory activities occurring while performing the job. This last dimension concerns a)
communicating and interacting, b) coordinating, developing, managing, and advising
others, and ¢) administering (staffing, monitoring, and controlling activities).

Initial scale formation. A panel of nine advance-level (at least third year in
graduate school) industrial/organizational psychology graduate students was assembled
and given detailed instruction on rater error training, conceptual definitions of the FFM
factors and O*NET GWAs, and classification procedure for Q-sorting items from the
ABA biodata questionnaire into FFM and O*NET GWA categories. Specifically, the
panel was instructed on common rater errors that occur when making subjective ratings

(e.g., halo & distributional errors) and how to recognize these tendencies in an effort to
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reduce the occurrence of errors made by raters. Additionally, the panel was given
complete descriptions or conceptional definitions of the factors and facet traits of the
FFM and of the higher order GWAs as well as lower order activities within each GWA.
Finally, the Q-sort procedure (Rogers, 1951) was explained to the panel as a means of
categorizing the items. Panel members reviewed each item twice, once for the FFM
classification and once for the GWA determination.

Items that obtained at least a majority agreement (5/9ths or 55%) for a category
were classified as such. Of the items in the ABA, 85.83% and 72.44% were classified
into the FFM and O*NET GWA categories, respectfully, by initially exceeding the 55%
criterion. Raters in groups subsequently discussed items that did not reach the 55%
criterion until consensus was reached. All of the remaining items were subsequently
classified as a result of the consensus discussions leaving a total of 127 items categorized
into both FFM and GWA domains. Inter-rater agreement ranged between 55% and 100 %
for the FFM and GWA scales.

Matrix subscale formation. After items from the ABA were formed into rational
scales for the FFM and O*NET GWAs according to Q-sort results, a matrix approach
(i.e., Manley et al., 2002) was used to combine both FFM and GWA domains. Here,
factors from the FFM comprised the columns and GWAs formed the rows of the matrix.
Ttems were placed on the matrix in their respective cells. Each cell in the matrix
represented rational FFM sub-scales within GWA context. For example the following
item was classified as conscientious in the first Q-sort and as mental processes in the

second Q-sort:
My high school teachers would most likely describe my self-discipline as:

A, superior
B. above average
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. average
D. below average
E. don’i know

This item was placed in the matrix in the conscientious column and in the mental
processes row. This item belongs in the conscientiousness by mental processes cell that
represents a rational sub-scale of conscientiousness within the GWA context of mental
processes. Likewise, any intersection between a FFM dimension and a GWA domain
represented a FFM factor within a GWA context. Not every cell in the matrix had
sufficient item content and some had no items at all. Of the cells containing at least three
items, 7 rational FFM by GWA subscales were developed. Table 2.3 reports the
descriptive statistics and reliability estimates for these variables. Alphas ranged from .26
(neuroticism) to .91 (conscientiousness) for the FFM scales, from .57 (work output) to
.86 (mental processes) for the GWA scales, and from .43 (openness by interactions with
others) to .90 (conscientiousness by information input) for the FFM by GWA matrix sub-

scales.

Table 2.3 about here

Principle components sub-scaling. The rational scales produced from the Q-sort
results described above were submitted to principle components analysis (PCA) and
rotated on an oblique criterion to yield factorially derived subscales of the FFM and
GWA dimensions. This provided a second set of sub-scales for examination of non-linear
P-C relationships as well as procedural check for the subjective matrix approach. One
might expect sub-scales resulting from either procedure (Q-sort matrix or PCA) should be

somewhat similar if they are content- and construct-valid. The FFM scales yielded a total
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of 7 reliable PCA sub-scales. Not unexpectedly, principle components did not emerge
from the full FFM scales that exhibited low reliability (neuroticism and agreeableness).
Alphas ranged from .70 to .90 for the FFM PCA sub-scales. The PCA variables,
descriptive statistics, and reliability estimates are also reported in Table 2.3. Table 2.4
lists sample item stems for all rational scales and sub-scales produced from the matrix
and PCA procedures. A list of all ABA biodata items within each scale and subscale can

be found in Appendix B.

Table 2.4 about here

Linear item weighting. Ttems were linearly weighted along rational scales by
giving ROs measured on a Likert scale unit values such that a response indicating a
minimum amount on a dimension received a 1, moderate amounts received 2, 3, or 4, and
maximum amounts received a 5. If the item had an escape option (e.g., “never had the
opportunity to perform this behavior”), the option was weighted a zero, hence, dropped'
from the key. Next, item analysis was conducted by successively dropping an item and
correlating it with the total scale. Berkeley (1953) suggested guidelines for inclusion
criteria of items within homogeneous scales, which were used here; items correlating .30
or higher were retained for scaling. Those items correlating negatively with the total scale
were reversed scored. After item analysis and scale trimming, internal consistencies of
the rational scales were analyzed using Cronbach’s coefficient alpha.

Proposition 2 hypothesized conscientiousness to be the strongest predictor of

overall Screen performance, with the other Big Five factors also predicting performance
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to a lesser extent. Openness 1o experience was also expected to be a strong predictor of
training success. Because the Screen is an indicator of both training success and overall
job performance, both conscientiousness and openness were expected to strongly
correlate with Screen performance. Support for Proposition 2 will exist if the rational
FFM biodata scales and subscales exhibit significant criterion-related validities,
specifically if conscientiousness and openness have the highest values.

Construct validation. Data for a subset of ATCS candidates (described above; n =
183) in which both ABA and NEO-PI data were collected were used for convergent and
discriminant validity analysis. The FFM scales from the NEO-PI test were correlated
with the biodata FFM scales for initial evidence of construct validity of the FFM rational
scales. The biodata rational scale of agreeableness consisted only of 3 items and had an
alpha of .30, therefore this scale was not expected to exhibit a pattern of convergent and
discriminant validity. Excluding the agreeableness factor, convergent validities were not
unlike those typically reported in applied psychology literature. These convergent
coefficients ranged from .26 (openness) to .49 (neuroticism) and are reported on the
diagonal of Table 2.5. Discriminant validities were low, ranging from .01-.28 and are
reported on the off-diagonals. The overall pattern (excluding agreeableness) reflected
good discriminant and convergent validity. Table 2.5 reports all correlations between the

biodata (ABA) FFM scales and the NEO-PI FFM scales.

Table 2.5 about here
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Confirmatory factor analysis (CFA) was used to further evaluate evidence of
construct validity of the FFM scales and subscales. Two models were analyzed; first a
model incorporating FFM subscales of GWAs from the matrix procedure described
above and second a model of the FFM with PCA sub-factors. For both models, the latent
factors were permitted to correlated and were indicated by FFM scales of a) the NEO-PI
and b) the ABA biodata questionnaire.

Regarding the fist model, not every GWA dimension is represented for all of the
Big Five factors. The neuroticism and agreeableness scales had no items mapping onto
any GWA from the matrix procedure, thus these two Big Five factors were dropped from
the model. Likewise, not every FFM scale is associated with all GWAs. Extraversion
only mapped onto the interactions-with-others domain and openness-to-experience was
only associated with the information-input and interactions-with-others GWAs.
Therefore, the first model is an incomplete representation of the Big Five factors and
GWA dimensions; however, this is to be expected as the ABA items were not developed
by specifically targeting the factors of the Big Five. The NEO scores and GWA by FFM
subscales indicated the remaining three factors.

Because PCA vyielded no reliable subscales from the neuroticism or agreeableness
rational scales, the appropriate full rational scales were used as indicators for these two
factors in the second model. The other three FFM factors were indicated by the PCA
subscales. Figures 2.2 and 2.3 illustrate the first and second models, respectively, with

factor loadings.
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Figures 2.2 and 2.3 about here

Factor loadings were strong for these models, generally ranging from the 30s to
.60s. The fit was modestly good for both models with the matrix GWA model fitting
slightly better than the PCA model by most fit indices. Table 2.6 reports the fit statistic
for both models. These preliminary results provide further initial support for construct

validity of the current study’s biodata scales and subscales.

Table 2.6 about here

Non-linear unit weighting. Proposition 1a hypothesized nonlinear P-C
relationships to exist. This proposition will be supported when nonlinearly weighted FFM
biodata scales exhibit an increase in criterion-related validity over those same scales
weighted linearly. Item weighting for curvilinear P-C relationships hypothesized in
Chapter 1 (i.e., “normal range” and “alternative strategies” hypotheses) was
accomplished by assigning extreme values of the S-point Likert scale (i.e, 1 and 5) a
value of 1, the 3 and 4 points on the scale a value of 3, and the middle point on the scale
(i.e., 3) a value of 5. With this weighting scheme an inverted U shape is produced; thus,
negative correlations exceeding the value of the linear criterion-related validity of the
same scale will indicate support for the “alternative strategies” hypothesis (Proposition
3). Positive correlations exceeding the linear validities for the same scales will indicate

support for the “normal range”™ hypothesis (Proposition 4).
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Non-linear polynomial weighting. Non-linear weighting was also accomplished
through the use of polynomial regression. Polynomials represent general non-linear
models with single curvilinear bends in the regression line. Using stepwise hierarchical
quadratic multiple regression (QMR; least squares regression in which all terms were
entered simultaneously), the Screen composite score was regressed on (step 1) the linear
term for rational biodata FFM scales / sub-scales and (step 2) the linear and quadratic
terms for each scale as shown below.

Step 1: Yhat = B¢ + B:FFM

Step 2: Yhat = B¢ + B, FFM+ B, FFM?

The F-tests (p-values) for the linear and quadratic terms were then examined for
significance. The difference in multiple correlations (AR and p-value) was also examined
for an increase in criterion-related validity with the full model. Beta weights of the
quadratic terms significantly different from zero will provide support for Proposition 1a.
Plotting the regression curves indicated the nature of the curves. A U shaped curve
supports the “alternate strategies” hypothesis (Proposition 3). However, support for the
“normal range” hypothesis (Propositiém 4) exists if an inverse U shaped curve is
produced.

Empirical Approach

The ABA biodata measure was empirically keyed to produce RO weights for the
items. As detailed in Chapter 1, a wide variety of empirical keying methods exist. Past
research suggests methods directly estimating strength of relationships between biodata
ROs and a criterion provide the most stable estimates (Dean, 1999; Devlin, Abrahams, &

Edwards, 1992). The point biserial correlation (1) between each RO and the Screen
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criterion were used as weights for the empirical key. The point biserial correlation is a
.special case of the Pearson product-moment correlation (r) applicable when correlating a
truly dichotomous (e.g., a RO that is endorsed or not) with a truly continuous variable
(e.g., a performance measure). Here the Pearson formula reduces to a simpler formula for
1. In contrast to other RO empirical weighting techniques, the point biserial is a more
efficient estimate of the strength of this necessarily linear relationship because it uses all
observations in a sample instead of discarding the middle one-third performers, which is
often done in the construction of empirical keys (i.e., VPDM,; England, 1971; Mumford
& Owens, 1987).

The biodata sample (N = 4,559) was split into thirds for key development and
cross-validation samples according to when academy training chronologically occurred
(e.g., first 1/3™ to receive training, 2™ 1/3™ to receive training, etc.). A triple-cross
validation design in which every possible combination of 1/3™ — 2/3™ split was used to
develop three key development and three cross validation samples. The keys were
developed on the 2/3™ splits and then cross-validated on the remaining 1/3™ splits. The
average of the RO weights for the three development splits constituted the final key and
the average of the three cross-validation splits yielded the cross-validity for each RO.
Hybrid Approach

A hybrid approach was necessary for comparisons among criterion-related
validity between the linearly and nonlinearly weighted rational scales and those same
items empirically keyed at the RO level. Here empirically derived RO weights were used
for every item within a rational scale. The criterion-related validities of the empirically

keyed — rational scales are compared to those of the linearly and non-linearly weighted
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rational scales. Regarding Proposition 1b, hybrid empirical — rational scales should yield
criterion-related validities similar to the hypothesized non-linearly weighted rational
scales to examine evidence for the construct validity of the empirical keys. For example,
if a non-linearly weighted rational scale produced a criterion-related validity coefficient
of .10 and the empirically keyed item ROs for the same scale yielded a validity
coefficient of .11, one may conclude the non-linear weighting to be close to the effect
occurring with the RO empirical keying procedure, thus providing construct validity for
non-linear P-C relationships and empirical keys.
Summary

This chapter described the sample, measures, and all methodological procedures
used in this dissertation. Also covered were preliminary results for initial construct
validation of the rational scales. The next chapter details the results of the analyses
outlined here and provides evidence of scale-level non-linear P-C relationships between

rational scales and Screen performance composite.
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Chapter 3: Results

Table 3.1 reports all intercorrelations of the main study variables. These variables
include the criterion composite for ATCS Academy performance (NLCOMP), the
primary rational scales (GWA and FFM scales) and the subscales derived from the matrix
and PCA procedures. Because the sample analyzed was previously selected by the OPM
cognitive abilities test battery, severe indirect range restriction on the criterion resulted;
however, all correlation coefficients reported were not corrected for this range restriction.
Further, all correlations reported here are functions of linearly weighted rational scales.

Proposition 2 predicted biodata scales rationally scaled along the factors of the
Big Five to all predict job performance (NLCOMP) with conscientiousness and openness
being the strongest predictors. A result showed the only full scale to have a significant
correlation with the criterion was conscientiousness (r = .10, p <.01). Further, the matrix
subscale of conscientiousness by mental processes and the PCA subscale of
conscientiousness involving high school academic success had criterion-related validities
of .12 and .17, respectfully. Additionally, these values all increased when weighted
nonlinearly. Thus, partial support for Proposition 2 exists within the conscientiousness
domain. This finding is not a surprise, as the conscientious scale comprised, by far, the
most items of any FFM biodata scale. The other four scales of the FFM may have been
somewhat deficient in item content. Table 3.1 reports all linearly scaled criterion-related

validities of the main study variables.

Table 3.1 about here
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Rational vs. empirical keying

Table 3.2 reports criterion-related validities for various scaling methods including
rational linear and non-linear weighting and empirical keyed items within rational scales.
Generally, empirical keys outperformed the rational scaling procedures upon cross-
validation. This finding supports the predictive validity of empirical keying biodata for
this sample, criterion, and job. Criterion-related validity for the full empirical key (all 142
items) was estimated at .363 (.293 when cross-validated); however, some of these items
were categorical and were not used in the rational scales.

Most scales were not highly predictive of performance, however, four were
moderately predictive. The four scales / sub-scales that were the most predictive for any
scaling procedure were as follows, with the correlations reported in parentheses for the
rational linear, rational non-linear, empirical key initial-validities, and empirical key
cross-validities, respectfully: mehtal processes (GWAZ; rs = .102, -.136, .266, & .241),
consciousness (FFMS5; rs = .098, -.144, 286, & .250), consciousness by mental processes
{(matrix subscale; rs = 115, -.150, .267, .244), and consciousness- high school academic
success (PCA subscale; rs = 174, -.191, 223, & .218). All correlations for these scales,
regardless of scaling procedure, were significant at the .01 alpha level (2-tailed).

The first three scales from the paragraph above show marked increases in
criterion-related validity for the empirical keying procedure. This finding indicates either
a) there is P-C non-linearity operating but it is operating at the item not scale level or b)
there is P-C non-linearity operating but not in the hypothesized fashion (e.g., polynomial
vs. quadratic). Nonetheless, this finding provides support for the empirical keying method

over the rational scaling procedure for these three scales in terms or criterion-related
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validity. The fourth scale mentioned in the above paragraph (high school academic
success) showed only a slight increase of the empirical key over the rational scale. This
indicates the P-C relationship may be non-finear as hypothesized (quadratic — a single
bending curve) and provides support for the construct validity of the empirical key for
this scale.

In terms of stability of the full empirical key, the criterion-related validity shrank
.07 points for the full key, but decreases somewhat less with the four predictive scales of
mental processes (.025), conscientiousness (.036), conscientious by mental processes
(.022), and conscientiousness- high school academic success {.005). These findings
support the stability and construct validity of the four predictive empirically keyed
rational scales mentioned above (average shrinkage for theses scales was .025). Overall
however, the empirically keyed scales shrank an average of .07. An observation that
suggests combining the construct-based rational scaling procedure with empirical keying
(hybrid approach) can lead to better scale stability, generalizability, and construct validity
than a strict empirical approach. These validities, cross-validities, and amount of

shrinkage for all scales are reported in table 3.2.

Table 3.2 about here

Linear vs. non-linear
As reported above, Table 3.2 shows the criterion-related validities for both linear
and non-linear scaling methods. Three of the four predictive scales mentioned above

showed marked increases in criterion-related validity when scaled non-linearly. When
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compared to rational linear weighting, mental process increased (Ar) by .035 and .14
when weighted rationally non-linear and empirically keyed (cross-validity), respectfully.
Likewise, conscientiousness increased .045 when weighted rational non-linear and by .15
when empirically keyed and cross-validated. The conscientiousness by mental processes
subscale was increased by .035 and .13 but the conscientiousness — high school academic
success subscale only increased by .02 and .04 for the rational nonlinear and cross-
validated empirical key weighting schemes, respectfully.

Proposition 1 stated the relationship between predictor constructs and job
performance criteria is sometimes nonﬁneér‘ The findings in Table 3.2 clearly show
predictive validity can be increased for some scales. Most scales were not enhanced when
scaled rational nonlinear, but interestingly, very few decreased. These findings provide
initial support for Proposition 1.

Additionally, the signs of the significant correlations for the rational nonlinear
scaling are mostly negative. Propositions 3a and 4a state nonlinear weighting will
increase the predictiveness of rational biodata scales, but in opposite directions.
Proposition 3 predicts a U relationship between the predictor and the criterion and
Proposition 4 predicts an inverse U relationship. Proposition 3 (thus not Proposition 4) is
primarily supported for those scales exhibiting nonlinear P-C relationships because the
rational nonlinear scales were weighted as an inverse U (negative sign indicates a U
relationship to be the case).

Propositions 3b and 4b state the critenion-related validities of a rational biodata
scale when weighted nonlinear will approach those of the empirically keyed items within

that scale. Most scales showed empirical keys (cross-validated) to outperform the rational
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non-linear method with average increase in criterion-related validity about .08. Thus,
support for Propositions 3b or 4b was generally not found. However, the
conscientiousness-high school academic success subscale showed the rational nonlinear
method to be very close to the empirical key with a difference in criterion-related validity
of less then .03. Here, partial support is demonstrated for Proposition 3b.

It should be noted that for practical applications, the difficulty in using rational
nonlinear weighting (assigning a priori unit values to response options) lies in predicting
not only the constructs that have nonlinear P-C relationships with a particular job
criterion, but also the direction (+/-) and nature of the nonlinearity
(quadratic/polynomial). Hence, stepwise multiple QMR analysis was used to further
examine hypothesized nonlinearity between the main study variables and job
performance. Table 3.3 reports the results of QMR analysis. In terms of quadratic
modeling of nonlinearity, six of the scales exhibited significant (p <.01) beta weights for
the quadratic term. All of the significant quadratic curves were graphed and showed the
P-C relationship to be consistent with Proposition 3a (U shaped curve).

Of the three scales that exhibited marked increases in criterion-related validity
when scaled nonlinearly in the correlation analysis, just the conscientiousness and
conscientiousness by mental processes scales exhibited significant betas weights when
the criterion was regressed on the linear and quadratic terms (indicating nonlinear effect).
The mental processes scale did not have significant beta weights in QMR. Additionally,
the forth predictive scale discussed above (conscientiousness-high school academic
success scale), which had only a marginal increase in criterion-related validity when

rationally weighted, did have a significant quadratic term. These findings indicate partial
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support for Propositions I and 3a (and refutes Proposition 4a). Not all scales showed
evidence of hypothesized non-linear relationships; however, those that did consistently
supported the “alternate strategies” hypothesis from evolutionary psychology and not the
“normal range” hypothesis (see Chapter 1).

In terms of increasing predictive variance, none of the four predictive scales
showed increases in R. Only the conscientiousness by information input and
conscientiousness-college academic success scales showed significant increase in R (ARs
= 054 & .045, respectfully). Thus for practical use, nonlinear weighting may not be

warranted for the present sample-predictor-criterion.

Table 3.3 about here

Stability of predictive non-linear results of rational scales

Four predictive scales exhibiting some evidence of nonlinear P-C relationships
included mental processes (GWA2), consciousness (FFMS5), conscientiousness by mental
processes (matrix subscale), and conscientiousness-high school academic success (PCA
subscale). Not including the mental processes scale (which did not exhibit nonlinear
effects in QMR), these scales were examined for item stability within the scales.
Stepwise hierarchical QMR analysis was performed on individual items within each scale
to examine similarity in beta weights and signs to those of the scale-level QMR analysis.
Table 3.4 reports the results of this analysis for five random items within each scale.
Results for all three scales generally showed a similar pattern in the beta weights and

signs for the linear and quadratic terms, thus demonstrating stability and construct
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validity of the non-linear effects for these scales. Appendix B lists all ABA biodata items

within each scale and subscale.

Table 3.4 about here
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Chapter 4: Discussion
Limitations

This study is limited in four primary ways that should be acknowledged. First, the
data were severely range restricted (indirect) on the criterion. The applicant pool
consisted of 209,000 applicants, of which 11,500 candidates were selected for training by
a cognitive abilities test. Further, only 10,500 finished training and subsequent criterion
measure. Therefore, only the top 5% of the applicant pool (in terms of cognitive ability)
was analyzed for criterion-related validity. This severely reduced the total variance of
criterion performance and creates a considerable muting effect on correlation
coefficients.

Second, these data involve only one specific occupation with a very narrow task
scope that tends to have little relationship with the personality factors of the Big Five.
Post hoc analysis revealed only NEO Extraversion (=-.11) and Conscientiousness
{r=.10) scales modestly correlated with NLCOMP performance and none of the NEO
scales to be significantly correlated with the performance criterion. Because the ABA
biodata items were formed into rational scales judged to reflect the FFM, criterion-related
validity may have decreased for these scales. Further, the present FAA sample scored
higher on the conscientiousness personality dimension than the general population
typically does. This atypically high conscientious sample may have affected the results.

Third, the factors of the Big Five and the four higher-order O*NET GWAs were
used as target constructs for classifying preexisting biodata items and were not expressly

written to tap these constructs. Therefore, construct validity of the Big Five and of the
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O*NET GWAs is limited to judgments of the expert panel assembled to Q-sort the items
into relevant categories.

Finally, this study had no examination of moderator effects of environment or life
experiences such as might be expected with the other two evolutionary routes presented
in Chapter 1. Recall, Buss (1991) proposed personality traits as evolved problem-solving
strategies and presented four major evolutionary routes to the emergence of consistent
individual differences in dispositional strategies. The two routes not examined here are
termed situational contingent aiternative strategies and developmental calibration of
psychological mechanisms. The former involves differing strategies being activated by
the general situation of the environment that, as a whole, constitute a species-typical
repertoire inherent in each individual. The latter, proposes individually different life
experiences during development that serve to calibrate, or set a threshold on, species-
typical mechanisms in a systematic way — producing individual differences within
species (Buss, 1991). Both routes involve moderator effects of either the general
environment or individual developmental experiences on the emergence of individual
trait differences. The current study is limited by lack of data fér these moderator
variables.

This limitation is somewhat exacerbated in light of the similarity among these
proposed evolutionary routes, the current leading model of biodata construct validity —
the ecology model (Mumford et al,, 1990), and the method of sub-grouping for the
scaling of biodata (Owens, 1976; Owens & Schoenfeldt, 1979). The ecology model
maintains individuals seek out experiences and opportunities to increase long-term

environmental adaptation. Upon satisfactory outcomes, individuals will seek out similar
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future situations, which eventually produces meaningful behavioral patterns. The scaling
method of sub-grouping attempts to identify meaningful and coherent groups of people
based on biodata item responses. Individuals who display similar patterns of prior
experiences are sub-grouped together under the assertion they will behave similarly in the
future (Brown, 1994). The ecology model and the method of sub-grouping both involve
moderator effects of the general environment and/or specific developmental life
experiences. Future research should examine these environmental or experiential
variables under the framework of the ecology model as it relates to evolutionary
strategies of personality.

Summary of findings

Proposition 1 stated latent P-C relationships are sometimes nonlinear and that
construct valid scales modeling the true form of P-C nonlinearity will increase criterion-
related validity. Most study scales yielded low criterion-related validities when scaled
linearly; however, the four scales of mental processes (GWA scale), conscientiousness
(FFM scale), conscientiousness by mental processes (matrix subscale), and
conscientiousness-high school academic success (PCA subscale) showed acceptable
levels of criterion-related validity (average r = .12). Support for Proposition 1 was found
when examining these four scales.

Three of these four “significantly predictive” scales exhibited marked increases in
criterion-related validity when rational biodata scales were a priori weighted nonlinearly
whereby mid-level responses received higher weights and extreme responses (1 and 5 on
a 5-point Likert scale) received lower weights. The average increase across all four of the

predictive scales was -.04 correlation points. This increase in validity was in the negative
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direction indicating a U shaped single bending curve. Only the conscientiousness-high
school academic success PCA subscale did not markedly increase when weighted
nonlinearly.

Stepwise hierarchical QMR also revealed quadratic betas significantly different
from zero (p <.01) for many of the study scales, including two of the four predictive
scales mentioned above. The conscientiousness scale and the conscientiousness-high
school academic success PCA subscale both had significant quadratic betas; however, the
quadratic terms did not add significantly to the explained variance of the linear terms.
Interestingly, two other subscales in the conscientious domain that were non-predictive
when linearly weighted did have significant increases in explained variance when
modeled with a quadratic term. The conscientiousness by information input matrix
subscale (AR = .054) and the conscientiousness-college academic success PCA subscale
(AR = .045) both increased significantly (p > .01) when the quadratic term was added to
the linear model. Both of these scales significantly (p > .01) predicted the criterion when
modeled with quadratic terms (average r = .09). Graphic analysis of QMR results
revealed U shaped regression curves for all scales with significant quadratic betas.

Proposition 2 stated the factors of the Big Five would generally predict job
perfonnahce with particular emphasis on the conscientiousness and openness to
experience domains. The current study involves a job performance criterion for Academy
training for FAA air traffic controller candidates. Research on the FFM suggests
conscientiousness and openness to experience to be more strongly associated with this
criterion measure because it is a composite of training success as well as a suitable

surrogate for actual on-the-job performance (Barrick & Mount, 1991; Barrick & Mount,
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1993; Hurtz & Donovan, 2000; Salgado, 1997; Tett et al., 1991). Partial support for
Proposition 2 was found only with the conscientiousness domain for rational scaling.
Rational biodata scales of openness to experience and the other three factors were not
significantly related to this criterion.

Linearly and nonlinearly weighted rational scales of conscientious had criterion-
related validities of .10 and -.14, respectively. The contentiousness by mental processes
matrix subscale yielded linear and nonlinear criterion-related validities of .12 and -. 15,
respectively. Finally, the conscientiousness-high school academic success PCA subscale
showed linear and nonlinear criterion-related validities of .17 and -.19, respectively. All
other FFM scales and conscientiousness subscales had low validities when rationally
scaled. It is of interest to note these two conscientiousness subscales, one from the matrix
and one from the PCA procedure, yielded higher criterion-related validities than the full
conscientiousness scale. These sub-scaling procedures tended to identify subsets of
conscientiousness biodata items that were more predictive than the entire scale. For
example, the most predictive rational scale / subscale of the entire study was the
conscientiousness-high school academic success PCA subscale, which contained only
eight of the 55 conscientious scale biodata items.

Proposition 3a states an inference made under the theory of heritable alternative
strategies. Recall this evolutionary route states a clear or extreme strategy, such as being
very low or very high on a personality dimension of the Big Five, is more adaptive than a
moderated amount. Thus, rational biodata scales of the FFM scored as a U {extreme
responses weighted higher than middle responses) will increase predictiveness over the

same scales linearly weighted. Partial support was found for Proposition 32 as three of
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the four predictive rational scales mentioned above exhibited U shape curves for the
correlational analyses of the a priori nonlinearly weighted scales. Additionaily, QMR
analyses revealed U shaped curves when graphed for those scales exhibiting significant
quadratic terms. It appears those predictor scales having nonlinear relationships with this
criterion are U shaped single bending curves, supporting the heritable alternative
strategies hypothesis.

Proposition 3b involves a comparison between rational and empirically keyed
scales. It states nonlinearly weighted rational scales will approach the criterion-related
validity of the same items empirically keyed. This proposition maintains empirical keys
should operate in a predictable manner in order to show construct validity. Proposition 3b
was primarily not supported. Only one scale exhibited rational validity similar to the
empirically keyed validity, conscientiousness-high school academic success. However,
this was a scale that was not enhanced through nonlinear weighting. This finding calls
into question the construct validity of the empirically keyed scales, which will be
discussed more below.

Proposition 4a states an inference made under the theory of heritable alternative
strategies. This evolutionary route is termed heritable calibration of psychological
mechanisms and makes exactly opposite and mutually exclusive predictions to the
alternative strategies hypothesis. It suggests adaptive optima have fluctuated over time
and place and, ultimately, variations within a normal range of Big Five traits represent the
normal range of historical adaptive optima. Overall job performance may be associated
with an individual’s capacity for operating within the normal range of Big Five

personality dimensions. Personality traits in the mid regions of a measure are presumed
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more adaptive than extreme amounts. Thus, rational biodata scales of the FFM scored as
an inverted U (extreme responses weighted lower than middle responses) will increase
predictiveness over the same scales linearly weighted. Because Proposition 3a was
supported, Proposition 4a (and 4b) are refuted. Future research should continue to explore
the predictions made by heritable alternative strategies and heritable calibration of
psychological mechanisms hypotheses in light of various moderator variables such as job
and task type.

Scaling issues

Regarding the four predictive scales discussed above and illustrated in Table 3.2,
the empirical key weighting method clearly outperformed the rational procedures in
criterion-related validity, however, this was a highly restrictive sample in which items
were not explicitly written to the constructs of the Big Five. The average validity (cross-
validity) of the four scales empirically keyed was .26 (.24) whereas the average validities
for the same scales linearly and nonlinearly rationally weighted were .12 and .16,
respectively. Further, the average shrinkage for the empirically keys was only .02 for
these four scales, indicating good stability and generalizability to others similar to the
current sample.

The pattern of results shows linear weighting to be the least effective; however,
once nonlinear weighting methods were used, the predictiveness of these scales usually
increased. The four predictive rational scales increased an average of .04 correlation
points when scaled rationally nonlinear, albeit in the negative direction (which speaks to
the importance of correctly hypothesizing the direction of the curve with this procedure).

When these same scales where empirically keyed and cross-validated (which allows for
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nonlinear weighting when done at the RO level) the average increase was .12 correlation
points. This pattern is interpreted possibly as nonlinear P-C relationships operating in
which some of the nature of the nonlinearity is determined (i.e., U shape curve), but
much of the nature of the curve(s) are vet to be a priori identified (i.e., additional variance
vis-3-vis empirical keys). As each procedure allows for additional types of nonlinearity
between predictor and criterion, the correlation increases. With this said; however, the
nonlinear effects of the rational weighting procedure are generally small and may not
account for the observed differences in validity between the rational and empirical
approaches.

With the efficacy of empirical keys in terms of criterion-related validity duly
noted, a question of construct validity for the empirical keys enters. The empirical keys
for these scales were expected to follow hypothesized patterns of P-C nonlinearity;
however, this was not the case. The empirical keys may likely be tapping nonlinear P-C
relationships of multiple undetermined constructs.

In terms of rational scaling efficacy, the method was effective in partitioning
predictive and non-predictive items into separate scales and subscales. Table 3.2 (in
shading) shows the four predictive scales mentioned above as containing items that are
clearly more predictive, rational or empirical, than the other scales and subscales. Further,
both the matrix and PCA sub-scaling methods were effective at identifying subsets of
predictive and non-predictive items within full scales. As mentioned above, smaller
subsets were sometimes more predictive than the full scales from which they were
extracted. Subsequent research endeavors should involve the matrix approach to rational

biodata scaling and sub-scaling.

52



Theoretical implications

The heritable alternate strategies evolutionary route received some support for
those scales displaying a non-linear P-C relationship with the criterion. This evolutionary
route maintains that effective alternative strategies for survival and reproductive success
do exist and that clear or extreme strategies are adaptive; however, mixes or moderate
strategies are less adaptive. The primary targeted construct showing this effect was
conscientiousness. Indeed, conscientiousness has been noted to have a bimodal
relationship with job performance (Robertson & Callinan, 1998; Rust, 1999).

In a review examining the use of personality at work settings, Robertson and
Callinan (1998) argued that the relationship between conscientiousness and job
performance should not be treated in a linear fashion. These authors suggested people
high or low in conscientiousness might perform at the same level of competence by
caring out their work in alternative ways (Robertson & Callinan, 1998). Similarly, Rust
(1999) found individuals who score very low on the conscientiousness scale are often
fully functioning and successful individuals; in spite of the fact that those low in this
factor are often described in pejorative terms such as hedonistic, unreliable, lazy, and
lacking in self-discipline. Rust (1999) maintained relatively little attention has been paid
to low levels of conscientiousness and that overall job performance is associated with
both high and low levels of conscientiousness. These studies coupled with the current set
of findings suggest that different personality characteristics in conscientiousness may be
associated with alternate strategies adapted by people for effectively performing required

tasks.
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Other studies have also demonstrated nonlinear P-C relationships between
personality measures of conscientiousness and other factors of the Big Five with
performance§ however, it is not always a U shaped relationship (Cucina & Vasilopoulos,
2003, Vasilopoulos, Cucina, & Goldenberg, 2002). Cucina and Vasilopoulos (2003)
found that conscientiousness and openness to experience had nonlinear relationships with

GPA among college students. These authors found moderate levels conscientiousness
(inverted U curve) and very low or high levels of openness (U curve) predicted the
highest performance (Cucina & Vasilopoulos, 2003). Similarly, Vasilopoulos et al.
(2002) found nonlinear relationships between conscientiousness and emotional stability
with training performance in a sample of Federal law enforcement trainees. The P-C
relationships in this study were found to be inverted U shaped — moderated amounts
predicted higher performance (Vasilopoulos et al., 2002).

It appears the nature of the nonlinearity may depend on moderator variables such
as sample demographics (e.g., student vs. worker) and criterion type (e.g., air traffic
controller performance vs. college GPA). Perhaps several of the evolutionary routes
proposed by Buss (1991) are valid — depending on the situation. Future research in this
area should seek to more fully examine the four evolutionary routes proposed for the Big
Five in light of varicus work and school settings.

Practical implications

There are three primary practical implications offered from the results of the
current study. First, predictability of FAA ATCS Academy performance can be enhanced
through the use of rational biodata scales, especially when empirically keyed; however, it

is not much enhanced through rational non-linear weighting. When weighting rational
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scales with this biodata inventory-sample-criterion, linear weighting usually suffices.
With this said, some of the scales were enhanced when weighted rationally non-linear.
Thus, this method may be warranted in some situations. Again, the difficulty of this
approach is in determining the direction (+/-) and nature of the nonlinearity (single or
multiple bending curves). Future researchers should further explore these relationships
before using in applied situations.

The second practical implication involves the use of top-down selection practices.
The Society for Industrial and Organizational Psychologists Principles (1987) state the
use of top-down selection practices is based on the assumption of a linear P-C
relationship. The top-down approach may not always be recommended for measures of
conscientiousness. If in some situations the very high or low conscientious individuals
are the best performers and in other cases the moderately conscientious employees are the
best, a top-down strategy will not always be selecting the most qualified applicants. The
P-C relationship between selection tests and job performance should be validated in light
of possible nonlinearity before employing top-down selection practices.

The third implication speaks to the potential of using O*NET GWAs for
constructing rational biodata scales. GWAs may be a viable means for forming rational
subscales to introduce work context in the predictor. The current study incorporated the
four higher-level GWAs of the O*NET taxonomic structure, which was effective in
introducing work context in the classification of biodata items. This method yielded
subscales of items that were differently related to the criterion. Further studies may seek
to use these as well as the lower level GWAs in similar scaling and item generation

procedures.
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Table 2.1. Sample Demographics

Total sample ABA + Screen Screen + ABA +
Variable WN=10014to sample NEG
11405) {(n=455%) sample
{n=183)
Ave. age 23.91 25.75 2606
% male 83 838 66.1
Minority: % Native American 6 5 .5
% Asian 14 1.1 22
% Black 34 2.9 6.6
% Hispanic 30 2.5 5.5
% White 89.1 90.4 82.5
% from “comfortable” home life 49.8 50.6 45.9
% from suburban home life 334 34.2 37.7
Education: % finished high school only 11.0 11.1 126
% with some college 55.7 55.6 61.7
% finished college 31.9 318 24.0
% advanced degree 1.2 1.3 1.6
% with no prior experience in field 74.5 77.4 73.2
Academy: % passed 54.6 59.8 574
% failed 334 402 42.6
% withdrawn 12.0 e e
ave. NLCOMP secore 71.66 71.13 70.05

* Note: Only those who completed the Screen were included in the subset analyses.
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Figure 2.1. Examples of ABA / IAR Biodata ltems

1. My high school teachers would most likely describe my self-discipline as:

a.  superior

b. above average
¢. average

d. ‘below average
e. don’t know

2. The number of high school clubs and organized activities (such as band, sports, newspaper, efc.) in which 1
patticipated was:

a. 4 or more

b. 3

c. 2

d 1

e. didn’t participate

3. My grade point average in my college major was:
a. 1did not go to college or I went less than 2 years

b. lessthan 2.90
c. 250-3.19

d 320-349

e. 3.5 or higher

4. In the past three years, the number of different paying jobs I have held for more than two weeks is:
a. 7ormore

b. 5-6
¢c. 3-4
d 1-2
€. none

5. My previous supervisors (or teachers if not previously employed) would most likely describe my problem-solving
skills as:

a. superior

b. above average
c. average

d. below average
€. don’t know
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Table 2.2  Descriptive statistics of NEO sub-scales / scales (n = 183)

Mean Std. Deviation Alpha
ANXIETY 12.7158 4.53389 71
HOSTILITY 9.1366 424496 T2
DEPRESSION 9.0820 4.28374 73
SELF-CONSCIOUSNESS 12.6011 4.0%016 66
DMPULSIVENESS 14.1311 4.28827 69
VULERNABILITY 6.5071 3.35567 79
WARMTH 23.8743 4.04243 .80
GREGARIOUSNESS 174317 4.15952 61
ASSERTIVENESS 18.8962 4.33807 .70
ACTIVITY 19.4918 3.91653 63
EXCITEMENT-SEEKING 20.9290 429674 62
POSITIVE EMOTIONS 22.1475 3.94538 69
FANTASY 17.3989 4.74971 76
AESTHETICS 16.1257 5.75035 80
FEELINGS 21.1858 3.95836 68
ACTIONS 16.6284 3.62435 57
IDEAS 21.5137 428370 5
VALUES 21.9836 3.74822 64
CONSCIENTIOUSNESS 53.5410 8.36904 .87
AGREEABLENESS 492842 7.29640 .80
NUEROTICISM 64.5738 18.14059 50
EXTROVERSION 122.7705 16.72998 .87
OPENNESS TO
EXPERIENCE 114.8361 15.16595 83




Table 2.3. Descriptive statistics for study variables (n = 4,559)

Mean Std. Deviation alpha # of items
NLCOMP {criterion composite) 71.1346 11.45043 — —
information input (gwal) scale 3.6789 48080 .61 i4
mental processes {(gwal) scale 3.6277 39741 86 36
work output (gwa3) scale 3.4107 52828 57 12
m‘elmﬁ‘ms W/ others (gwad) 3.4033 42253 25 30
scale
neuroticism (ffm!1) scale 2.2450 34651 .26 8
extraversion (ffim?2) scale 3.3107 48348 81 16
openness {{Im3) scale 2.7227 51977 68 14
agrecableness (ffind) scale 3.8307 64653 .30 3
consciousness (ffim$) scale 3.4840 43456 91 55
matrix: extraversion by
interactions W/ others 3.2432 50321 .80 15
matrix: openness by
information input 2.9937 62063 .60 8
matrix: openness by
interactions wf others 28488 54350 43 6
matrix; consciousness by
information input 3.4276 88108 .50 11
matrix: conscionsness by 36494 43653 36 29
mental processes ) i )
matrix: consciousness by 34892 42518 58 17
work output i i )
matrix: consciousness by
interactions w/ others 4.0434 50187 6 7
PCA: extraversion-oral | 3.7440 56194 7 7
communication / persuasiveness
PCA: extraversion-leadership 3.0358 70451 79 5
experience ’ ) ’
PCA: openness-college 2.4932 87484 770 4
experience / science orientation
PCA: oqnsmentmusness—co]lege 28551 93086 00 3
academic Success
PCA: conscientiousness-work 42333 51856 83 8
onentation
PCA: conscienticusness-lugh
school academic success 3.4600 58743 76 8
PCA: conscientiousness-written
communication / 2.3299 75290 83 4
comprehension

(Mote: descriptive statistics a fumction of linearly weighted rational scales)
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Table 2.4. Sample item stems for rational scales

Rational biodata scale

Sample ABA items

information input (gwal) scale

Prior to accepting my present job, I last attended college as a full-
time stndent:

Prior to accepting my present job, the number of different federal
agencies 1 worked for was:

mental processes (gwal) scale

My previous sapervisor (or teachers if not previously employed)
would most likely describe my skill at thinking on my feet as:
My previous supervisor (or teachers if not previously employed)
would most likely describe the speed at which I work as:

work output {(gwa3) scale

The age at which I first started to earn money (other than an
allowance) was:
The amount of time I have been out of work between jobs has been:

interactions w/ others (gwad)
scale

Relative to the other high school students in my major field of study,
my classmates would most likely describe my interpersonal skills as:
Relative to the other high school students in my major field of study,
my classmates would most likely describe my leadership skills as:

neuroticism (ffinl) scale

My previous supervisor (or teachers if not previously employed)
would most likely describe my self-control as:

During my years in high school, I was singled out for discipline
12asOns:

extraversion (flin2) scale

My high school classmates would most likely describe the amouant of
my participation in extracurricular activities as:
The number of elected offices I held in high school was:

openness (ffm3) scale

The number of times I changed my college major before 1 selected
the one in which I graduated was:

The number of times I elected non-required college science courses
was:

agreeableness (ffm4) scale

In the three years prior to accepiing my present job, the number of
formal suggestions I have submutied to my former employer(s) was:
My previous supervisor (or teachers if not previously employed)
would most likely describe my skill at getting along with others as:

consciousness (ffm5) scale

Relative to the other high school students in my major field of study,
my most demanding teacher would most likely describe my academic
work as:

My previous supervisor {(or teachers if not previously employed)
would most likely describe my dependability as:

matrix; extraversion by
interactions w/ others

My high school classmates would most likely describe my leadership
in extracurricular activities as:

My previous supervisor (or teachers if not previously employed)
would most likely describe my oral communication skills as:

matrix: openness by
information input

The number of times I elected non-required college English courses
was:

The number of times I elected non-required college math courses
was:

matrix; opennpess by
interactions w/ others

The mumber of high school clubs and organized activities (such as
band, newspaper, etc.) in which I participated was:

My previous supervisor (or teachers if not previously employed)
would most likely describe my responsiveness to other persons’
viewpoints as:

matrix: consciousness by
information mput

My final year in high school, I was absent:
My highest education level is:

matrix: consciousness by
mental processes

The number of college courses in which 1 received a failing grade
was:

The number of national scholastic honor societies I belonged to in
college was:
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matrix: consciousness by
work output

Dim’ng my last year in college, my average number of hours of paid
emplovment per week was:
The proportion of my college expenses that | eamed was:

matrix: consciousness by

Prior to accepting my present job, T was asked to serve as supervisor

interactions w/ others in my boss’s absence:
Prior to accepting my present job, 1 was chosen to serve on special
task forces or commitiees at work:

PCAC extraversion-oral My previous supervisor {or teachers if not previously employed)

communication f persnasiveness

would most likely describe my oral communication skills as:
My peers would Likely rate my skill in influencing people to my point
of view as:

PCA: extraversion-leadership
eXperience

The number of years of leadership experience I have had (such as
work supervisor, commissioned or non-cornmissioned officer, scout
patrol leader, school or social club president, athletic caplain, efc.)is:
The number of elected offices T held in high school was:

PCA.: openness-college
experience / science orientation

Prior to accepting my present job, I last attended college as a full-
time student:

The number of times 1 elected non-required college science conrses
Was!

PCA: conscientiousness-college
academic success

The college grade I most often received was:
My class standing in college put me in the: top:

PCA.: conscientiousness-work
orientation

My previous supervisor (or teachers if not previously employed)
would most likely describe my planning and organizing skills as:
My previous supervisor (or teachers if not previously emploved)
would most likely describe my dependability as:

PCA: conscientiousness-high
school academic success

The high school grade [ most often received was:
My class standing in high school put me in the top:

PCA: conscientiousness-written
comumunication /
comprehension

My previous supervisor (or teachers if not previously emploved)
would most likely rate my writing skills as:

My previous supervisor (or teachers if pot previcusly employed)
would most likely rate my speed of reading skill as:

67




Table 2.5. Convergent / discriminant validity correlations between FFM variables

NEO NEO NEO openness NEO NEO
peuroticism extraversion agreeableness conscientious
-ness

Biodata-ABA 492 -.159 -013 -243 -284
neuroticism {.000) {.032) {.861) {001 {.000)
Biodata-ABA -287 477 097 135 202
exiraversion (.000) (.000) {.193) {.069) {.006)
Biodata-ABA -111 069 260 199 107
openness {134 {.355) {.000) {.006) {151}
Biodatz-ABA -.181 311 0R9 160 058
agrecableness {014) {.000) {.233) (.031) {432)
Biodata-ABA -272 170 166 163 300
conscientiousness | (.000) (021) (.024) 027 {.000)

(P-values for 2-tailed test in parentheses. N = 183.)

Table 2.6. Fit statistics for confirmatory factor analyses of biodata FFM scales

and subscales (N = 183)

Goodness-of-Fit Statistic Matrix FFM * GWA model FFM principle components
model

GFI .88 91

AGFI 81 .84

RMR 08 .09

Chi Square (p-value) <.0001 <.0001

RMSEA 08 .09

AIC 26.7 28.0
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Figure 2.2. Latent variable model of biodata constructs of 3 Big Five factors and 4 O*NET general work dimensions.
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Figure 2.3. Latent variable model of biodata constructs of Big Five factors and principal component sub-factors.
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Table 3.1. Correlation matrix of main study variables (N = 4,559)
(Note: correlations > (+/-),05 significant at the 0.01 level (2-tailed). Values a function of linearly weighted rational scales. All correlations uncorrected for indirect range

restriction)
1 2 B M 5 6 7 8 o o 11 f12 3 4 s e 17 hs 19 bo bi b2 b3
1. criterion composite NLCOMP
2. information input (gwal) -0.07
3, mental processes (gwal) 0.101-0.32,
4, work output (gwa3) 0.02]-0.18] 0.41
5. interactions w/ others (gwad4) -0.011-0.18 0,55 0.36
6. neuroticism (fim1) 0.04} 0.09{~0.35{-0,15{-0.40
7. extraversion (fin2) -0.02{-0.17! 0.50 0.31] 0.95]-0.34
8. openness (ffm3) -0.03{-0.091 0.49 0.37] 0.30/-0.10 0.24,
9. agreeableness (ffind) -0.04/-0.05] 0.37 0.27] 0.55|-0.26] 0.48] 0.08
10. consciousness (fim$) 0.10]-0.54] 0.88] 0.60] 0.49]-0.26 0.42| 0.63] 0.25
11, matrix; extravert-interact w/ others  1.0,03]-0.17} 0.48) 0.30] 0.95-0.33] 1.00 0.24] 0.46] 0.41
12. matrix: openness-information input  |.0.02} 0.00| 0.42] 0.38] 0.14{-0.03| 0.11] 0.87] 0.02 0.57} 0.11
13, matrix: openness-interact w/ others 1.0 01/-0.20| 0.48] 0.29 0.74]-0.22} 0.62] 0.54] 0.31} 0.48] 0.62] 0.30
14, matrix; conscious-information input 1.0.04] 0.72{-0.50]-0.34-0.20| 0.10/-0.17-0.61{-0.02{-0.79] -0.17]-0.55| -0.34
15. matrix: conscious-mental processes | (3,121-0.32| 0.98 0.37] 0.51{-0.31] 0.46] 0.51] 0.26] 0.88] 0.44] 0.44] 0.46]-0.52
16, matrix: conscious-work output 0.03]-0.21f 0.52] 0.95] 0.39/-0.19{ 0.34] 0.45] 0.27 0.69] 0.33] 0.44] 0.33-0.42] 0.48
17. matrix: conscious-interact w/ others | 0.071-0.09] 0.37] 0.34] 0.54]-0.24] 0.41}-0.06| 0.42} 0.33] 0.39]-0.07] 0.20} 0.00| 0.31] 0.34
18, PCA: extravert-oral comm./persuasive | 0,01]-0.14 0.47 0.28] 0.81{-0.34] 0.84] 0.06| 0.48 0.35| 0.81] 0.01] 0.41]-0.06] 0.41] 0.30] 0.52
19. PCA: extravert-leadership experience 1.0.031-0.11| 0.35] 0.19] 0.73]-0.22| 0.78] 0.24] 0.29] 0.30{ 0.79] 0.10| 0.57]-0.14] 0.34] 0.21} 0.20] 0.43
20. PCA:; openness-college exp/science | (.011-0.26| 0.46] 0.47 0.20]-0.07] 0.17] 0.78] 0.05] 0.64] 0,17 0.84] 0.33]-0.61| 0.47 0.51 0.00] 0.08 0,14
21. PCA: conscientious-college success | 0 04{-0,57] 0.58| 0.50 0.23!-0.10] 0.20] 0.70| 0.05] 0.82] 0.20] 0.65] 0.37/-0.85| 0.60 0.57] 0.01] 0.08] 0,16} 0.73
22. PCA: conscientious-work orientation | ¢ 08|-.0.09] 0.66] 0.26] 0.54/-0.37 0.47} 0.06] 0.41} 0.46 0.43] 0.03] 0.28-0.07) 0.60| 0.33] 0.60| 0.59 0.24] 0.06| 0.08
23. PCA: conscientious-HL.8. success 0.17]-0.15] 0.64] 0.15} 0.26/-0.14 0.24] 0.32| 0.06 0.571 0.24] 0.25] 0.30{-0.32] 0.69 0.21} 0.10} 0.13] 0.28] 0.23] 0.32] 0.18
24. PCA: conscientious-written comm. 0,03 0.14]-0.62]-0.12]-0.37] 0.20]-0.35]-0.14]-0.24]-0.44] -0.34] -0.13]-0.25] 0.14]-0.62{-0.17}-0.24]-0.39] -0.19[-0.12{-0.17-0.42]-0.23




Table 3.2. Criterion-Related Validities (w/ NLCOMP) for Various Scaling

Methods (N = 4,559)

rational empiri
Scaling method => jrational mon- ey -
| Scale linear lincar  ldev.
{Full ABA (142 items) 0.363*
- IGWAL: information i 0.160*
GWA3: work output 0.141*
(GWA4. interactions w/others 0.206* .
[FFM]1 : neoroticism . , 0.104*  0.024 0.079%
[FFM2: extraversion 00220 0039 0.173% 0.124% 0.049%
FFM3: openness 1o experience -0.035 -0.0221 0.156% 0.069% 0.086™

[FFM4: agreeableness . . .

Imatrix: extraversion by interactions w/ others £0.0300 0.051% 0.142% 0.096% 0.046%
matrix: openness by information input -0.019  -0.019] 0.132% 0.058% 0.074*
matrix: openness by interactions w/ others 0014 -0.007 0089* 0.00% 0.081*

imatrix: consciousness by information input

i

matrix: consciousness by work output

matrix: consciousness by interactions w/ others 0.0734 0.122%  0.083%
IPCA: extraversion-oral communication / persuasiveness 0.006 0.008 0.145% 0.1094 0.036
PCA: extraversion-leadership experience 0027 0033 00717 00544 0.017
PCA: openness-college experience / science orientation 0.008 -0.014 0084 0029 0.056%
IPCA: conscientiousness-college academic success 0036 0.057¢ 0.142% 01108 0033
IPCA.: conscientiousness-work orientation -0.088% 0.101®

Shaded rows are the four predictive scales discussed in text)
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Table 3.3. Resuilts of Stepwise Hierarchical Quadratic Multiple Regression

(QMR) Analysis (N = 4,559)

Step 1 — Linear term

Step 2 — Linear + Quadratic terms

Scale R Fest R Beta-lincar | Beta- AR
guadratic
O70% | 22 .08% 074% | .338 270 004

WS
SEREREIRENS

-.051 .001
work output
GWA4 014 | .88 018 | 111 -125 .003
interactions w/others
FFM1 042 | 8.00% 043 | 126 -085 001
neurcticism ;
FFM2 022 | 2025 022 | .005 -027 000
extraversion
FFM3 035 1558 052* | .2.89*% 2.62% 017
openness
FFM4 025 000

matrix: extraversion by
interactions w/ others

030 | 4.02

malrix: openness by
information input

019 1134

.335%

mafrix: openness by
interactions w/ others

014 | 850

033

matrix: COnsSCiousness
by information input

037 (618

.551*

written comm. / comp.

1rixX; consciousness 031 1424 032 | -080 11 .001
by work output

matlrix: consciousness 073% | 24 44% 073*% | 085 -012 000
by interactions
wiothers

PCA: extraversion:- 006 | .183 028 | .268 -.263 .022
oral comm. /

persuasiveness

PCA: extraversion- 026 {325 032 | -142 118 006
leadership experience
PCA: openness-college | .008 | 270 012 | -034 043 .004
exp./science orient.

PCA: 036 | 588 081* | -337% 380% 045%
conscientiousness-

college success
PCA: 077 | 26.70% 080 | -060 133 .003
conscientiousness-
work orientation
PCA: 031 {428 033 | 078 -.049 002
conscientiousnpess-

(Note: values with * are significant at .01 level [2-tailed]. Shaded rows are the four predictive scales discussed in text)
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Table 3.4. Results of Stepwise Hierarchical QMR ltem Analysis for Scaling
Stability (N = 4,559)

Step ! - Linear Step 2 — Linear + Quadratic terms
term
Scale R Fiest R Beta- | Beta- AR
lingar | quadrstic
FFMS5 098% | 43.77* | .105% | -.386 | 485* 0607
conscientiousness scale items:
ABA2S 057% | 14.93* | 070% | -.248% | .195* 013
ABA 30 062 | 17.15% | .109* | -507% @ 4354% .047*
ABA 31 056% | 14.31 114% | -540% | 494% 058%
ABAR33 031 433 .097% | .560* | .537* .066%
ABA 68 046* | 9.54 .081* | -280% | .243* .035
matrix: consciousness by mental processes scale 115% | 61.52% | .120* | -.180% | 297* 005
items:
ABAR 096% | 4247 | 135% | -414* | 331* 039
ABA 41 k 081® | 29.72% | .166% | -850% | 783* 085*
ABA 42 038 5.98* 084% | -479% | 449* .048%
ABA 84 .093* | 39.48* | .107* | -258% | .173* 014
ABA 102 132% | 80.28* | .171* | -515% | .398* 039
PCA: conscientiousness-H.S. academic success A74% | 142.96% | (182*% | -310% | 486* .008
scale items:
ABA3 d04% | 49.36% | .119% | -.330% | 234* 015
ABA 16 J128% | 75.78% | 140% | -346% | 225 012
ABA 17 JA55% | 111.41% | (183% | -480% | .340* 028
ABA 20 243% | 285.32* | 254* | -520% | .286* 011
ABA21 125 72.25 137% ) <321 | 2047 012

(Note: values with * are significant at .01 level [2-tailed]. See Appendix A for full inventory of ABA biodata items.)
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APPLICANT BACKGROUND ASSESSMENT

Please answer all the questions on this biographical questionnaire to the best of your abifity. Yeur
answers, which will be used for researcl purposes only and remain confidential, will assist the
Federal Aviation Administration Civil Aeromadicad Institute {CAMI.in its longitudinal study of the:-Alr Traffic
selsction prosess. ) )

ALL the questions, which foliow, are ih a muliple-cheice format Answer each ene by blackening the oxjai
i the approprate column of your choice. Choose the responss that best fits you and MAKE ONLY ORE
RESPONSE PER QUESTION.

ACADEMIC BXPERIENCE: HIGH STHOOGL

1. During Aigh schooi {grades 8:12}) | made the semesterhonar roll:
Q never
Q once ortwice
8 theee or four times.
O five ur sixtines
0 seven or elght tires
2. When { gradusted fram #igh schaoil weas;
O 16 years old or younger
47 years old
O 18 years old
G 19 years old
O 20 years old: or older

3. Relafive to the other igh school students in my major field of study, my most demanding teacher would'
most likely describe my scademic work as;
Q superior-
O above average
Q average
QO telow average
O dont know

4. During my last year in sigh school, ray average number of hours of paid empioyment per week was:
O more than 20
O 18 10 20 hours
O 10 to 15 hotrs
O fewer than 10 hours
& none

5. Relative fo the other #fgh schoolstudents in my major field of study, my classmates would most likely
deseribe my Mniemparsonal skills as: ' )
o} superior
O above average
< averaye
O below average
Q dontknow

Social Seturity Numbsgr

Example: 999 89 8988

51787
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APPLICANT DACKGROUND ASSLOSMENT '

§. Rolalive tothe 6thar high sehicol sudenis ih my major itld 8Fstudy, my plasshiatos would most likely
describe my ltadership skifls as:
e] siperior
O sliove gvarage,
O average
C below average
O dontknow,

C‘ superior
f.)_ above avorage
0 average
o bslow average

8. My high schoplteachers would most likely deseribe my scademic pofential as:
4] superior
O abipve average
(o avorage:
O below average
b don't know

9. My high school classmates wobld must likely describe the amonnt of my participation n sxtragurricular
activities as:
O superior
O above-average
O average
O below avemge

O dontknow.

$6. My high schootclassmates would most likely deseribe my leadership in extracurricular activities as:
3 superior
O above average
e} average
O below averdge
O dontknow

11. The sumber of different high school spots | participated in was:
8 s ormore

O
w

} 2

2B |
J didn't play sports

12, number of letters | receivedin high schoolsporis was:

or more

OOQOG;‘ GO

he
) 4
3
S 5
1
3 0

51787
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13,

14

i5

18

7.

18.

18:

APPLICANT BACKGROUND ASSESSMENT

Thie number oF Aigh sohosl tlibs and arganized astivitee (such dg Band, newspaper, ote.) in whioh |
paticipated was:

o 4 or more

(e 3

g2
Q4
D didn't participbis

My fingl yeerin 2igh school l'was absent
o] mare thain 15 doys

O 10140 14 days

O 5109 days

O féwss than five days

& never

During my years in high schook | was sirigled out for disciplinary reastns:
0 5 or more times

O 3ord times

) wwice

O once

D wever

My ciass standing in high school put me ih the:
Q 10p10%

O p 33%

Q top 50%

O 1op 90%

{J did not graduate from high school

The high school grade | most offen received was:

O A

Qc

QO O orlower

@ don't remember

The number-of high schoof courses which | failed was:
O sormore

O 30ra

The bigh school English gradé | most 5REN fecaved was:
9a

£2c

O D ot lower _

8 dont remember or didnt take English

54787
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20,

217

22.

23.

APPLICANT BACKGROUND ASBDESSMENT '

The high school math grade | most.often received was:
0 a

o B

e

C [ oy lower

L3 dont remamber or didnt take math

0 D of lower
} don't remember or didn't take science

The high sehoolsubjestin which | recelved my lowest grades was:
O science

G math

2 English

O historylsocial scionoes

£ physical education

The pumber of elecied offices | held in high schoolwas:
& s50rmore

C 3t0d

02

© 1

© none

ACADEMIC EXPERIENCE: UNDERGRADUATE COLLEGE

24.

25.

26,

Wy highest education fevel is:

O no coliége

Otz years of college or associate degree
0} 310 4.years of college. nu degree

O Bacheiors degree

) advanced degree

During coflege the number of imes | made the Dean’s Listwas!

U 5 0rmoretimes

O 310 4 times

£3 1 102 times

O never

D didn't go to college

Prior o acoepting my present job, | fast attended college as 2 full-ime student:
$ diet not attend college

_O less than & year prior fo accepting my fi t" rst job in my present series

0 one.year prior fo-aceepling my firstjob in my present series

O 210 3 years prior 1o accspting my- first job in my present series
O aver3 years priorio accepting my first job in my present series

54787
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27,

28,

29

30

31.

3z,

33.

APPLICANT BACKGROUND ASSESSMENT .

Budng miy lst yeerih coffege, my average nuimber of hows of paid-employment gar wesk was:
& mors than 20 haurs

© 15 to 20 hours

£ tewsr than 10 howss

O none

Q digntgoto college

The number of different undergraduale cofisges | attended priot to gradudtion was:
Q 4 ormom

O3

Oz

O didn't change colleges

b didn't go to college

The fiumber of imes | changed My cofledge major before | selected the one in which | graduated was:
3 3 times-or more

O 2 times

£ 1tme

QO didntohange majors

€ didntgo to college

My class standing in coflege put me in the:
0 top10%

O top 33%

(3 top 50%

O bottom 50%

O didetgo togollége

The coffege grade i.most ofien received was:
ga

O a

Do

O Dlor lower

{3 didn'tge to college

On a 4 point scale where A=4, my grade point average the first iwe years of college was:
Q i did not go'to college or went less than two. vears

O igss thdn 2.90

0 28010319

O 32010348

O 350 orhigher

My grade point average dffesthe First two years of toflege was:
O 1 did not go 16 college or want le6s:than two years

QO less than 2.90

8 280w3139

O 3.20103.49

£3 3.56 or higher:

54787
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34.

3’5-

36.

37

38,

38

50,

&1,

APPLICANT BACKGROUND ASSESSMENT '

My grade point ava!age in ray coilege majorwas

Q loss then 290
29010319
O 32010349
U as00r “higher

My oversll grade point average in college was:.

€ 1 did wot g& to college orwant 19ssthan two years
O tess than 2.90

Y 28010318

T 32010 3.49

5 2.50 orhigher

Of the following, the college subjectin which | received my lowest grades was:
8 stiznce

O English

£ math

O history/political seience

1o} didn¥ go o cullege

The number ¢f cofflége couises ifi which | recéived a failing grade was;
g 3 oF e

Oz

01

O higné

13 didnt go to.college

Atthe time | applied for my. present job. my undérgraduate education consisted of having completed:
J 1ess than 30 semester hours (45 quarter hours}

O 30 10 59 semester hours (45 to 89 quarter hours).

(3 80 to 00 semaster houre (90,10 134 quarler hours)

O more thap 90 semester hours {135 quarter hoursybut no-degree
0 Bachelor's Dagree

At the time | applied for my present job, my graduate education consisted of having completed:

Q 0 in 5 graduate semester hgurs (O to 8 quarier hours)

O 8 to 11 graduate semaester hours (3 to 17 quarter hours}
& 12 1o 23 graduate semester hours {18 to 35 guarter hours)
O 24 graduate seifisster NOUTS or more (36 qisarter houTs)

Q Master's Degree, Ph D). Degree, ar other graduate degrea

The college English grade | most often receved was:
el
B

Q
Oc

Q1
20
@
a
-4
®

didnttake English or gidnt go to coliege

3 O

he colege math grade | most often received was:

) &
) B
2 C
D

0’0‘00

o lower

& digntiske math or didit ao 1o collede 51787
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42,

43.

44,

45,

46.

47.

43.

APPLICANT BACKGROUND ASSESSMENT '

The cofiege svience grade | most often received was;
Oa

Qo
O Uioorlower ‘
{3 didnttake sgience or didntgo 1o collage

Tho sumbrer of imes | clocted non required colloge Englich courses was:
D Sormore

G2

(o8]

O neyer

8 didnt ge to colisge

The nurmber of imes | elected nonstequired ‘colle_g‘e ‘mgth courees was.
O 3ormore

Q2

81

O never

O didntgo tv soliegs

The number of imes | elected non-required cofflege science courses was:
8 Formore

Qz

o

O ngvar

{ dignt go-10 college

The proportion of my college expenses that | eatned was:
Q more than 50%

O 25% to 50%

{J somo but less thar 25%

Q noné

& dign'tgo ocoliege

The amount of my coflege expenses covered by scholastic schofarships was:
© more than 50%

O 25% to 50%

© some butless than 25%

O none

0 didntgo tocollege

Thig amount of my coflege expanses covered by athletic scholarships was!
0 mote than 50%

O 25% 1o 50%

O somne but less than 25%

QO none

¢} didn'tgo to-college

| received my-college degree:

{3 prior to obtaining fuli:time employment

O white working on s Tull-time job

0 while in the ammed foroes

O didn't graduate

O didnige to-colisge 51787
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(ol

5t

82

54,

APPLICANT BACKGROUND ASSESSMENT

Prior 1o.acoopting my piesont job.serios, | had Bodn dut'of solicge for:
Q 5 or more years

O 30 4years

te | 1o R years

O joss tham one year

{3 qidntgo o college or didn’t graduaie

The number of coflege clubs and organized activities (band, newspaper. eic) in which | participated was:

@ 3 ormore

Q2

O didnt participate
O didntgo 16 colibge

The niimber of Istters | reckiVed In coffegs sporis was:

£} 2 ormove
02

i+
(o4
¢ didnt go to.colisge
T

h

number-of student offices to-which | was efected in. coflege was:

8
3 ormore.
2
1
4]
d

o]
o]
8
o
£ didntgo . college
T

he number of national scholastic honor societies | belonged to in cellege was:
8 2 ormore
[e -3
g1
0
]

didn't go to:cullege

WORK EXPERIENCE

&5.

56,

16 the three yéars pricr to accepting. My present job, the numbsr of diferent paying jobhs! haldfor more
trvan two weeks was:

O 7ormore

OCs5wma

Oitoa

O 12

0 nons

ini ths three years immediately before avcepting my present job, the numbet of different full or part-time
jobs | applied for was
{E} nomne

O itz

D3t 4

QB8

& 7 ormore

59787
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&7.

58,

50.

81,

62,

63.

Page 9

APPLIGANT BACKGROUND ASSESSMENT

Priof to aodopting niy prosont job, | had Bided ampleyed invrorkesimilar to thial of my progont job for
&3 never amployed i in a similar job

QO lessthen 1 year

Q 1 1o 2 yedrs

O 3te 4 yoars

£ over s years

. inihe three years before accepling iy presentjob; the number of prometions | received in all previous-

johsj: Was:
fict smpidyed

°

e
o}
o
o

o
kS
2
3

or morg

1 ieft my lastfuil-time job because:

D 1 was-fald off or discharged

O there was litils chanoce for advancement or increase in pay
C) impériant porsonal reasons. - slith ok moving of preghancy
O somathing else

{3 have never had a full.time job

Priorto:accapting my present job; | worked on my fast full-time job
© have not held full-time job

© less than six months

£ B menths upto a vear

O Bne to twa years

O more than two years

Priot 16 accepting my présent job, the number of different federal agencies | worked fof (not including
military service) was:
Qg

QGO
[T IS

3 4orniore

1 Jearnad aboiit the dpporunity to apply for my present job through:
12 @ public notice brmedia advenisement

O a friend or relative

O coege recruitment

O werking in some other capacity for the-agency

) some other way-

My military service was:
O nope

Q. non-career snlisted
£ non-caresrofficer
O career enlisted

O career officer




4,

65.

86.

87.

68.

89,

70.

APPLICANT BACKSROUND ASSESSMENT '

My employment status prier £ docepling my presentjob was:
0 employed falt-ding

QO employed par-time

Q student, ngt employed

O seif-gimployed

13 unemployed

The number of months | was unemploysd during tha thres years immediately before accepting my-
prasent job was:

Bo

Qite2

B3wa

Q588

¢ 7 ormore

Prior o 'acsepting my present job. L worked extra hours duting ¢venings and on weekends:
{3 muctr more often than most persons in the job

O semewhat more. ofien than most persons in the job

0 abont thi zame as mest parsens in the }ab

C somewhatless often than most persons in the job

© not employed prior to present job

In the three years immediately before accepting my present job, my work sxperience
{military of civillan) was in:

Q profassional or adminisirstive seolipations

D clerical or sales cecupations

O service oceupations

O trades or fabor pecupstions

O not: employed during the three years immediately before accepling my present job

On my last job {prior to accepting my present job}, my supervisor rated me as:
O outstanding,
O above average
4 avsrage
O telow average
© not, employed or received no rating.

Prior 1o accepting my present job, | was late. {ardy) for work:
Q once or twics - yearor less

O once or twics in a six. month period’

O onte o iwice 2 month

O gne or twice a wesk

{3 notemployed prior to present job

in the three years prior o accepling my present job, the number of formal-awards | received for my job
petformarncs was:
Q not employed prior to present job,
e N+
0 ¥
o2

G 3 or more

51787
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71

72

73,

74

5.

76.

77,

APPLICANT BACKOROUND ASSEDSMENT

The.amsunt of ims | have E_'e_er_r out of work botween jobs usually has Besn:
{3 vever outaf work

O less than-one montiy

L 112 months

O 310 4 months

{3 5 or mere months.

submitted to my former smployer{s) was:
& netemployod prior to progent jok
Go

o1

o2

& 3 ormore

The age at which L fiststarted to ear monsy (sther than &n aliowance) was:
O iess tan 12 years oid

O 12 to 13 years old

O 14t 15 yeais old

©Q 1610 17 years ofd

3 18 years or oider

in the yearbefbre accepling my present job, the number-of fime | had been late for work
{ef cliss) was:

O wiore than 14 timés

O 10 1o ¥4 times

8 510 9 times

© fewer than five times

G never

{Fl e fhires years prict to aceepling my prosént job, the nuimnber of jobs | had been fired from was:
U 5 ormore

Priorto:accepling my present job, | was asked to seive as supervisor in my boss absence:
O somewhat mors often than most

O about the same as mogtothers

{3 somewhat less oftenr than most

O much less than most

T not employed prior to present job

Prigrio gocepting my piesent job, I'was selected i atiend training:
U spmewhat more often:than most

O about the same as mostothers

£ somewhat less ofted than most

O much less than most

14 not employed prior to présent job

51787
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78.

APPLICANT BAGKGROUND ASSESSMENT '

Priar i dcoepting my present job, | was chosen'to serveion special tesk forbes of ¢ommiliess at work;

£} somewnat more ofien than most
Q ahoutthe same as mostothers

44 somewhal less oftgn han most
2 much less than most

0 not employed prior to présent jok

SKILLS

78.

80

81.

82,

83,

84.

The number of civic.organizaions of special orgamzat;ons {which have reguiar meelings and a defined
membership) that | beloagsd te prior to accepting my present job is:

ﬁ nane
o8]
Boors

Q g0rs.

& 7 armore

Which orie of the following have you ever o:gam}ze‘d or asisted in organizing? i you beganizéd more
than one, mark the one most important fo you.
Eﬁ Athistic team or sportcompetition
O Financidl or chgrity'campaign o faise fuhds
Literary, debatmg, choral, religious, or social'club
0 Some othor civie, stelal, work related, or profossional organization
D Havé never orgamzed or assisted in-organizing any chib or group

The numberof efeclivie offices (other thdn in high schodlor collegs organizations) | have held jn the
last five years is:

2 nene

D torz

C3ots

O 50r6

Cﬁ 7 or morg

In-organizations to which | belong. my participation is best described as:

T donat batang i sny atganizations

O notvery active

O arogular member byt not an office holder
O have héld at least ong important office

0 have heid severalimportant offices

My previdus:supenisor (or teachers if not previously empioyed) would probably deseribe my
atfendance recordas:

' much worse than my peers

O somewhat worse tan my pesrs

G about the same as my peers

‘O somewhat better than my peets

D much better than my pesrs

Wy pievious supervisor {oT teachers if not greviously employed) would most likely describe my problem
solving shills as:

2 superior

O above average

o ayerage

O bpelow average

D don't know 51787
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88,

87,

£8.

89

90

91.

APPLICANT BACKGROUND ASSESSMENT .

. My pravious supesvisor {orteachers if not praviously employedjwould most likely desoribe. my skill at

ibinking o iy feelas,

o] supgtiol

O above average
avarage

© below average

£3 don'i know

Wy pravious supervisor {orteachers if not previpusly empioyed) would most likely describe-the amount:
of supervision that l nerd as.

{0 more men average

O average

& tess than average

O wvery ime

£ dontioow

WMy pravious cupedvissr (or teachers if not proviously a‘mp'lo'yevd_‘}_ woilld most likely dassribe my
dependabzﬁty as;
¢] supsrior
O above average
avefage

ar which I wark aq
8 superior

O aboye average
& averags

O belowt average
O don't know

My previcus supervisor [orteachers if not previcusly smployed) wauld mast likely descrilse the amount:
of:time 1 heeded to complete assignnenis-as:
\f) & greatdeal
O miore than avarage
¢ average
O loss than average
[o] don’t know

My previous.supesvisor (orteachers if not previously empioyed) would most likely describe. my skill at
meeling dJeadiines under pressure as;

e superiof

O above average

o} average

O below.averags

G don't know |

My previous.supervisor {orieachers if not previcusly employed) would most likely desoribe me 26
taking on more than | can handle:

G_ st of the time.

O 5 gréatdeal of the time

 sometimes

O infrequently

O don't know 51787
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. APPLICANT BACKGROUND ASSESSMENT '

92. My pravious supervisor {orieschars if not previously employed) would most likely deseribe me.as
masiefing my-assignmenis:
0 most of the tme
O 4 gréat deal of the fime
D sometimes.
O infregueritly
£3 don'tknow

83, My prévipis supehvisor (o7 fedchers ¥ not prévibusly ampldyéd) would most fkely describe my-
supervisory pofential as: '
£ supsnor
O abovs average
2 average '
O belov ayerage:
3 don't know

84, My pravious supervigor {ortoachsrs if ot previcusly ermployed) would mvosk likely describe Ay skill at
getting along with others as:
0] supsrior
O abiive aveiage
Q average
O below average
D dont know

95. My previous supervisor {or teachers if not previously employed) would iikely describe my oral
cammunication skills as:
Q superior
© above average
averagg
O below average.
5 dont know

98, My previous supervisar {or teachers if not previously employad) would Jikely destribe my seffcontrol
as:
0 suparior
O above average
£ average
O haldw avainge
O don't know

87. My pravious supervigor {orteaphers if nol previously smployed) would likely deseribe my
responsiveness to other person’s viewpoinisas:
Q superior
O dbove average
O average
© below average
O dont know

98, My previdous supanvisst (oriedchefs if hot provigusly employed) would most tiKely deseriba my skill at
speaking before a group as.
D supsrior
o} average
O pelow average
O dont know' 51767
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' APPLICANT BAGKGROUND ASSESSMENT ‘

83. My previpys supervisor {orteachers if not previously emplovedyweuld most likely describe my fogfeal
reasoning skiiis.as:
Q superiar
D above average
{3 aveinge
O betow averags.
o] don't know

100. My previous supervisor {or teachers if not previously employed) would most likely describe my
plapning and ciganizing skills as;
3 superiof
© above average
Q average
O below average:
{3 don't know

101, Wiy previous supervisar [orteachers if not previousily employsd) would most likely describe my
-analytical skills as;
6] supeior
O abovs aversge
G average
O belowavefage
& don't know

102, My previous supervisor (6rtedthers if ot pigviously employed) woild most likely deseiibe iy bisie
math skitls as: ' '
o] superior
O above average
£} average )
O belowaverage
L don't know
103. My previcus supeivisor forteachers if not previously smiployed) would most liksly describe my

votabuiary as.

Q supenor

O sbove average
Q) average

O pelowaverage
O don'tknow

104. My previoussupervisor {orteachars if not previously employed) would most likely rate my writing-skills
as:
o superior
G above average
L dverage
O below average
O don't know

105. WMy previous supervisor (or teachers if nat previously employed) would most likely rate my speed of
reading skifl as:
Q superior
O above average
0 average
QO below average
{9 dont know 51787
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' APPLICANT BACKGROUND ASSESSMENT -

106. My previous supervisor (or teachers if not previously employed) would most likely rate my reading
comprehension skill as;
9] superior
O above average
average
QO below average
0 don't know

107. My previous supervisor (or teachers if not previously employed) would most iikely rate my skill at doing
several different jobs af the same fime as.
o] supetior
O above average
o average
O below average
2 dan't know

108. My previous supervisor (or teachers if not previously employed) would most likely describe my
attention 1o detail as:
o superior
O above average
0 average
O below average
O don't know

108. My previous supervisor {or teachers if not previcusly employed) would most likely describe my ability
to recall facts and defalls of information as:
o] superior
O above average
{2 average
O below average
{2 don't know

110. My previous supervisor (or teachers if not previously employed) would most likely describe my skill af
getting work done on time as:
£ superior
Q above averags

Q averages

G below average

0 don't know

111, The number of years of leadership experience | have had (such as work supervisor, commissioned or
non-commissioned officer, scout pairol leader, school or social ¢lub president, athletic captain, etc.} is:
0O 5 or more years
O 3or4years
Q 2 years
G 1 year
(} jess than one year

112. In the past six months, the average number of hours per week | spent reading newspapers, books,
magazines, atc, outside of work is:
@ 5 or more hours per week
O 3 to 4 hours perweek
© 2 hours per week
© 1 hour per week
2 fess than 1 hour per week 5187
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13

4.

115

AT

118.

#19.

120.

APPLICANT BACKGROUND ASSESSHMENT

My peers would likely rate iy inteipersonal skilg as:
2] superior
O abeve sverage
3 averags
G below average
¢ don’t know

On a.list of 100 typical people in tha-Kind of job | can do best, my peers.woult probably place me in the:
O o5 10%
O wp 25%
o] fop 50%
O wop 75%
top 90%

I tetms:of punstuality. my peers would probably say tiat] tsudlly affive:
C? miuch later than most
Q tater than most
L2 on tme
D earierthan most
4 muych earlier than most.

I you were to ask my peers, they would probably say that the amount of recognition | racaive Telative to
my acconiplishments is:
D a graat deal tess than deserved
O somewhat less than deserved
£} as'much as is deserved
© sdmewhiat inaré than desanied
} much.more-than deserved.

My peeis would probably say that the highest level | could reacti if 1 chose a carear in a major
corporation would be:

Q atop ievel executive (e.q. vice presndent)

O & middle manager

© afirst lovel suparvisor

O a professional or technical expert

) other non-sugepvisory technical or adihinistrative position
My peers would probably describe me as 2 pérson who:

i) neveriakes chances

O nardly ever takes chances

&) sometimes takes chances

QO often takes changes

L3 very often takes chances

WMy poers would probably describe ms as:

O muéh more aggressive than most of my peers

O somewhat more aggressive than mosi of my pegrs
4 about as-aggressive as most of my peers

O somewhat less aggressive than most of my peers

O mijch less sggiéssive thah inost of my peers

My peers.would probably-say that gefting me o change once Fhave mage up my mind is;
:Q mich harder than most
O somewhat harder than mest
& about the saine g@s-most
O somewhat éssler than most pr—
. 51787
Q much-easier than most
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- ARPLICANT BACGKGROUND ASSESBMENT -

121,

if the Tolldwihg communication suations Would your peers say you would kandls best?
< writing & lengthy report

O giving a lecture ot speach io-g latge group

F rixing and convisrsing with & room foll of strangers

o discussing a topis with another individual

ﬁ don’t know

122, ‘Which of the Tollowing would your peers say describes your behaviorin a group situation?
o] you fregly express yous views, #nd swiy the group considerably
O you freely expess your views, but the group does not always sharg them
you are reluctant to oxpress your views, but when you do they are usvally woll received
o) you usually dont express your views
O dontiow

1.23, Which of the foliowing would your peers say destribes your behaviol in 8 social situgtion?
@ always at.ease in @ social situation
O anosgt abways at sase in a social situation
generally st ease in a social skuation
O occasionally at ease in - social situation
L dont know

124. Wy peers would probably say that having semeone criticize my performance {i.e. point out a mistake}
bethers me:
B riiich less than most
‘O somewhat less than most
D apoutthe:same as most
O sbmewhat mors than most
Y much more than most

125. Wy peers would probably déscribe me as.being:
) much mare confident than most
O somewhat more confident than most
£ about as confident 3s anyone elsg
O somewhat less confident than most
O much less: confident than most

126. Which of the following would your psérs consider your waakest trait?
d taining niew things quickly
O composing effective written reports
é working with and getling along with offier people
O ‘speaking and sxpressing yourself effectively. to. othars
Q working well under pressure

127. ‘Which of the following would your peers consider your Strosgest trait?
e ] learning new things quickly
0 composing effective writien reports
working with and gettinig along with other peopie
O speaking and expressing yourself sffectively to others
T wiorking well under pressurg

128. Wy peers would likely mite my skillin hffuercing people to my point of view. as:

T supsrior

0 above average
averags

0 below average 51787

g dontiknow r ;
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128,

APPLICANT BAGKGROUND ABSESSMENT .

Compared o others in my unit; my rate of promotion & the military wes:
@ much faster than most
O sgmewhat faster than most.
) ‘the same 25 MEst
O somewhatsiower than most
9 paver served in'ths military

134,

132,

133

134.

188,

C? mugh faster than most,

2 somewhat faster than-most

O aboutthe same as most

O somewhat siowst than most

o] aot employed full:time prior to present job

Priorto accepling my present job 1

£3 neverworked for this agency

&) worked part-time for this ageicy ¢ whﬂe in coflege

§3 worked for this agency duiing sufmer vacations while in college

O workod fuﬂ timo for this agoncy fora por;cd of time but then' msvgncd

8 was: empluyed fulltime with agency: immediately priof to accepting my present b

Before | joined the gevernment. the information | had about the type of work that air traffic controllers are
expected 1o do was!

O nons

O praetically no information

O some information

O quite a bit

O knewin ‘considerabie detail

Prorto accepting my present job, the amount.of formal training that 1 had {otherthan college) related
directly to thy presant job was;

0 tess than 6 months

O 6 months to a year

O1t02 years

O 315 4 years

13 5 or more years

Diuring my teens, | ysually spentmost of my. summers-{¢hvose one)
O taking life sasy

O aitending summer school

(6] attending honors classes

Q working part-time-

O working fulltimie

Before accepting my present job; ‘the: length 'of time | had worked shift work was;

Lo neverworked shift work
O |ess than & months

Q 810 12 months

O 12 months 1 2 years
£} more than 2 years

B178¥
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APPLICANT BACKGROUND ASSESSMENT '

136. Tha numberof timoes in the past five years | was denied an award { desorved is

137.

138,

138.

140.

143.

182,

0 nver

Q once ortwice

3 thres oriour times
O five or six times

{0 seven or more times

In the past year, | have been annoyed by my cowerkers:
Q never:

O raraty

{2 otcasionaly

O frequently

O songtanty

Comparedto my peers, | find myself lsading others:
{3 muoh foss oftep than most

O somewhatless Gfiefi than most

(3 aboutthe same as most

O somewhat more than most

{3 miich miofe ofien than most

Compared 16 my-cowotkers, people come 1o me for adviee:
£ much more often than most

O somewhat more offen than most

{3 aboutthe same as most

O somewhat less often than most

O much less sften than most

if 1 could have any full-time job lwanted, the reason | would pick the job which | would finally choose is.
that:

1 would Be-recognized for the work | do

O 1 would bs with people | really live

0 1 would have the freedom to-be creative

Q 1 would have greet possibilities for monetary rewards

{3 1 could do the kind of-work that | find very interesting

When | think about being &n air traffic controller, the firstthing that turms me off most-about the job s that

0 achieving anything of signficance might be difficult

9 doing the same things over and over riight be boiing

{3 1acking control over my work activities would be frusirating
O having little prestige as a controtler would be unsatisfying
£ working under congtant pressure sould bé very hand

The @spect of being an air raific:controlier that appeals 1o ma mostis that:
o] my job is secure in the futiire

QO I'm responsibie for the safety of many cthers

0 il recetve a good salary, which will grow.

O I'll be-constantly chaenged 1o resoive situation, Which ariss,

£ ihe work will always be interesting

54787
-
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Appendix B: ABA Items Within Study Rational Scales
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US Department 800 Independence Ave., S.W.
of Transportation Washington, D.C. 20591

Federdl Aviation
Administration

February 22, 2002

Greg Manley

Department of Psychology
University of Oklahoma
Norman, OK 73019

Dear Mr. Manley,

In support of agency research objectives on alternative selection measures for the air traffic
control specialist (FV-2152) occupation, you are granted permission to use archival biographical,
demographic, cognitive aptitude test, and training performance data and measures in your
dissertation on construct validity of existing biodata inventories. The data are provided for
research purposes only, and may not be used for any commercial purpose. You agree to
acknowledge the FAA as the source for your research data, and provide a bound copy of your
doctoral dissertation fo the FAA.

Edna Fiedler, Ph.D.

Manager, Training and Organizational Research Laboratory
Civil Aerospace Medical Institute



The University of Okinhomn

OFFICE OF RESEARCH ADMINISTRATION

March 18, 2002

Mr. Gregory G. Manley
1538 Pecan Ave.
Norman, OK 73072

Dear Mr. Manley:

Your research application, "Biodata Scaling and Prediction: a Question of Linearity,” has been reviewed according
to the policies of the Institutional Review Board chaired by Dr. BE. Laurette Taylor, and found to be exempt from the
requirements for full board review. Your project is approved under the regulations of the University of Cklahoma -
Norman Campus Policies and Procedures for the Protection of Human Subjects in Research Activities.

Should you wish to deviate from the described protocol or the research is to extend beyond 12 months, you must
notify this office, in writing, noting any changes or revisions in the protocol and/or informed consent document, and
obtain prior approval or request an extension of this ruling. A copy of the approved informed consent document is
attached.

Should you have any questions, please contact me at irb@ou.edu.
Sincerely,

Susan Wyatt Sedwick, Ph.D.

Director of the Office of Research Administration and
Administrative Officer for the

Institutional Review Board — Norman Campus (MPA #1146)
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FY2002-310

cc: Dr. E. Laurette Taylor, Chair, Institutional Review Board
Dr. Michael D. Mumford, Psychology

1000 Asp Avenue, Suite 314, Norman, Oklahoma 73018-0430 PHONE: {405} 325-4757 FAX: (405) 325-6029
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