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SUMMARY 

The U.S Air Force (USAF) requires static forms of personality inventories for personnel studies. 
Accordingly, the present study developed three forms that assess the same 15 facets of 
personality using statements from the Tailored Adaptive Personality Assessment System 
(TAPAS) statement pool. Form A contains 90 items where each statement is presented 
individually, and respondents are asked to indicate agreement on a 4-point Likert response scale. 
Form B and Form C were both 120-item two-alternative forced-choice scales where respondents 
are presented with a pair of statements and asked to choose the statement that is “more like me.” 
In form B, each item contains two personality statements representing the same personality 
dimension but differing in extremity.  In form C, items are comprised of two personality 
statements that are similar in extremity and desirability, but represent different personality 
dimensions. Software to provide scoring for each format was also developed. The forms were 
administered to a sample of USAF Basic Recruits to assess their psychometric characteristics. 
The cross-form correlations of facets were reasonably large and the multidimensional forced-
choice form was most resistant to faking. The Likert format form had the largest correlations 
with several self-report criterion measures. 
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1.0 INTRODUCTION  

Interest in temperament/personality as a predictor of performance has increased dramatically 
over the past two decades.  Much of this interest was galvanized by empirical evidence showing 
that temperament constructs predict performance across a diverse array of civilian and military 
occupations (e.g., Barrick & Mount, 1991; Campbell & Knapp, 2001) and provide incremental 
validity beyond general cognitive ability (Schmidt & Hunter, 1998).  Today, there is little doubt 
that personality traits, defined either as broad factors (e.g., Big Five), facets (e.g., Achievement 
or Dominance), or compound traits (e.g., Self-Efficacy), predict a multitude of job outcomes 
including task performance (Tett, Steele, & Beauregard, 2003; Judge et al., 2007), organizational 
citizenship behaviors (Chiaburu et al, 2011), counter-productivity (Grijalva & Newman, 2015; 
Van Iddenkinge et al., 2012;), leadership (Judge et al., 2002), and adaptive performance (Huang 
et al., 2014). 

Military researchers have been at the forefront of this personality assessment renaissance.  In 
particular, the U.S. military had funded the development and validation research for a number of 
inventories including the Trait Self-Description Inventory (TSDI) (Christal, Barucky, Driskill, & 
Collins,1997), the Assessment of Background and Life Experiences (ABLE) Questionnaire 
(White, Nord, Mael, & Young, 1993), the Navy Computer Adaptive Personality Scales (NCAPS) 
(Houston et al., 2005), the Army’s Assessment of Individual Motivation (AIM) (White & 
Young, 1998), and the TAPAS (Drasgow et al., 2012).  As an example, the TSDI that was 
originally developed by the U.S. Air Force has also been used by British, Australian, and 
Canadian militaries to predict performance in basic training and well as in officer cadet schools 
(e.g., Allender, 2005).  In 2014, back-to-back special issues of the Military Psychology journal 
published several papers that summarized extant research and argued for incorporating 
personality scores when making personnel selection and classification decisions. 

The use of temperament variables for selection and classification brings attention to the quality 
of their measurement.  Besides identifying key personality traits to measure, a large body of 
recent research has focused on ways to mitigate various response distortions and biases 
commonly associated with self-reports (e.g., White & Young, 1998; Brown & Maydeu-Olivares, 
2013).  In particular, forced-choice item formats, which ask test takers to choose among two or 
more statements rather than to provide Likert ratings of individual statements, have been found 
to be reasonably effective in dealing with response distortion problems (e.g., Brown, Inceolglu, 
& Lin, 2017; Cao & Drasgow 2019; Christiansen, Burns, & Montgomery, 2005; Martin, Bowen, 
& Hunt, 2002; Pavlov, Maydeu-Olivares, & Fairchild, 2018).  The added resistance to response 
biases comes at a price, however, as forced-choice measures may take longer to answer, are more 
cognitively demanding, and require more advanced psychometrics models for scoring.  For these 
reasons, many personality testing programs are now developing their measures in multiple 
formats so they can customize their products to meet the diverse needs of their clients. 
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2.0     METHODS, ASSUMPTONS, AND PROCEDURES  

This section of the report briefly describes the development of three personality research forms 
to be used by the Air Force in their personnel studies.  The three forms were designed to measure 
the same 15 narrow personality dimensions (facets), but differ in terms of the item response 
format.  Each form is based on the TAPAS personality statement pool that had been developed 
by the Drasgow Consulting Group in 2007 and pretested using U.S. Army recruits in 2007-2008.  
The unique feature of the TAPAS statement pool is that it was developed under the ideal point 
response process assumptions, so, in addition to commonly used positive or negative statements, 
it also contains personality statements representing moderate/neutral standings on a trait 
continuum (for more detail see Chernyshenko et al., 2007).   
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3.0     FORMS AND SCORING  

3.1     Three Forms of Personality Inventory 

3.1.1    Form A: 90-item Likert Form 

Form A utilizes the traditional, single statement response format, where each statement is 
presented individually, and respondents are asked to indicate agreement on a 4-point Likert scale 
(strongly disagree, disagree, agree, strongly agree).  The Likert format has been used widely by 
personality researchers to specify the hierarchical structure of personality traits and to estimate 
criterion related validities in educational, health, and employment contexts.  Example personality 
measures utilizing the Likert format include the Neuroticism-Extraversion-Openness Personality 
Inventory-Revised (NEO-PI-R) (Costa & McCrae, 2008), TSDI, and ABLE.   

Form A consists of 90 personality single-statement items that are distributed evenly across the 15 
personality facets (see Table 1 below).  To create 6-item scales for each facet, statements having 
large discrimination parameters and describing either positive or negative standings on the trait 
continuum (a.k.a., positively/negatively worded) were selected from the TAPAS research 
statement pool.  Negatively worded statements were included because they help to combat the 
acquiescence bias typically associated with the Likert format (i.e., a tendency to agree with all 
items in a scale regardless of their content).  All statements were then randomly ordered and a 
standard set of instructions was added.   

Table 1. Personality Facets Assessed by the Three Air Force Forms 
 

Personality Facet 
Name 

Brief Description 

Achievement 
High scoring individuals are seen as hard working, ambitious, confident, and 
resourceful. 

Adjustment 
High scoring individuals are well adjusted, worry free, and handle stress 
well. 

Attention Seeking 
High scoring individuals tend to engage in behaviors that attract social 
attention. They are loud, loquacious, entertaining, and even boastful. 

Cooperation 
High scoring individuals are pleasant, trusting, cordial, non-critical, and easy 
to get along with. 

Dominance 
High scoring individuals are domineering, “take charge,” and are often 
referred to by their peers as "natural leaders." 
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Even-Tempered 
High scoring individuals tend to be calm and stable. They don’t often exhibit 
anger, hostility, or aggression. 

Intellectual 
Efficiency 

High scoring individuals believe they process information and make 
decisions quickly; they see themselves (and they may be perceived by 
others) as knowledgeable, astute, or intellectual.  

Non-Delinquency 
High scoring individuals tend to comply with rules, customs, norms, and 
expectations, and they tend not to challenge authority. 

Optimism 
High scoring individuals have a positive outlook on life and tend to 
experience joy and a sense of well-being.  

Order 
High scoring individuals tend to organize tasks and activities and desire to 
maintain neat and clean surroundings.  

Physical Condition 
High scoring individuals tend to engage in activities to maintain their 
physical fitness and are more likely to participate in vigorous sports or 
exercise. 

Self-Control 
High scoring individuals tend to be cautious, levelheaded, able to delay 
gratification, and patient. 

Selflessness High scoring individuals are generous with their time and resources.  

Sociability High scoring individuals tend to seek out and initiate social interactions.  

Tolerance 
High scoring individuals are interested in other cultures and opinions that 
may differ from their own.  

3.1.2    Form B: 120-item Unidimensional Pairwise Preference (UPP) Form 

Form B utilizes the UPP item format.  In this format, each item contains two personality 
statements representing the same personality dimension but differing in extremity.  Respondents 
are asked to choose the statement in each pair that is “more like me.”  An example of an 
inventory utilizing the UPP format is the NCAPS. 

Form B consists of 120 UPP items with 8 items measuring each of the 15 personality facets.  
UPP items were constructed so that the two statements are at least two units apart (see below) in 
extremity.  Pairing statements too close to each other negatively impacts item discrimination, 
which, in turn, reduces scales reliability.  Extremity parameters were derived by rescaling 
existing TAPAS statement pool location parameters to fit into a -3 to +3 standard normal metric 
with negatively worded statements receiving extremity ratings in the -3 to -1 range, neutrally 
worded statements receiving extremity parameter values in the -1 to +1 range, and positively 
worded statements receiving values in the +1 to +3 range.   
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3.1.3  Form C: 120-item Multidimensional Pairwise Preference (MDPP) Form 

Form C utilizes the MDPP item format.  In this format, items ware comprised of two personality 
statements that are similar in extremity and desirability, but represent different personality 
dimensions.  A small number of unidimensional pairs were also added to facilitate scoring 
accuracy and to improve examinee reactions.  Specifically, there were a total of 12 
unidimensional pairs (10% of the test length), one pair per dimensions except Achievement, 
Physical Conditioning, and Self Control; the latter three dimensions had no unidimensional pairs. 
Similar to the UPP form, respondents are asked to choose one statement in each pair that is 
“more like me.”  An example of an inventory utilizing the MDPP format is TAPAS. 

Form C consists of 120 pairwise preference items with most items being multidimensional.  Each 
personality facet is assessed by 12-16 statements that were selected from the TAPAS statement 
pool.  MDPP items were constructed by matching statements based on extremity (statement 
location) and desirability. UPP items were constructed so that the two statements were at least 2 
units apart in terms of their locations.  A statement could be repeated once, but had to be paired 
with a different statement.   

3.2     Scoring Procedures for the Three Personality Research Forms 

The three personality research forms are designed for paper-and-pencil test administration. To 
score each form, an on-line scoring tool was developed.  This was necessary because pairwise 
preference forms (Form B and Form C) need to be scored using item response theory (IRT) 
methods containing complex mathematical routines.  To obtain scores for each of the three 
forms, examinee item response data must be submitted in an excel format (.cvs); resulting test 
scores are also outputted in this excel format.  We briefly describe each scoring routine below.  

3.2.1    Scoring Form A: Likert Form 

The scoring routine for Form A is straightforward and utilizes the classical test theory approach.  
Each examinee’s item responses must be coded as A = “strongly disagree”, B = “disagree”, C = 
“agree”, and D = “strongly agree”; missing responses must be left as blanks.  After receiving 
examinee responses, the scoring routine first reverse scores negatively worded items and only 
then recodes ABCD letters into 1234 integers.  Then, for each personality scale, the routine 
computes the average score across all endorsed items belonging to that scale; if some of the six 
items are not endorsed, they do not affect the computation of that scale average.  Finally, the 
average is multiplied by 6 to produce the final personality facet score and the scores are 
outputted in the .csv format.  

3.2.2    Scoring Form B: UPP Form 

The scoring ro utine for Form B is based on IRT methodology and utilizes the posteriori 
(Expected A Posteriori (EAP)) estimation method to derive scores for the 15 personality facets.  
The EAP estimate of theta (Bock & Mislevy, 1982) is a Bayesian estimator derived by finding 
the mean of the posterior trait distribution given the item parameters and responses for items 
comprising a particular personality scale (coded 0,1).  The posterior distribution is computed as 
the conditional probability of the response pattern multiplied by a prior distribution function 
(normal with a mean of 0 and a variance of 1).  
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EAP estimation proceeds as follows.  First, the latent trait continuum is divided into 80 equally 
spaced discrete points called quadrature nodes ( )rQ  on the interval [-3, +3]. Next, the item 

parameters and examinee responses are used to compute the conditional likelihood of a response 
pattern, )( rQL , as shown: 

 
1

1( , ,..., ) ( ) [1 ( )]i iu u
r n i r i r

i

L Q P Q P Q   u  ,      (1) 

where u= <u1, u2, … un> is a vector of item responses, ,i s t     is a vector of item 

parameters, and iP  is the probability of preferring statement s to statement t in item i computed 

as follows: 
 

 st st st st stP 1 (a ) (b ) 2 (a ) (b )       , where      (2) 

st s ta (2 ) 3   ,        (3) 

st s tb   , where         (4) 

  represents the respondent’s ideal point, s  and t  represent the locations of the respective 

statements on the trait continuum, and st(a ) and st(b ) are cumulative standard normal density 

functions evaluated at sta and stb , respectively.  

The conditional likelihood at each node is then multiplied by weights )( rQW  corresponding to 
the prior distribution, and the products are summed to obtain the marginal distribution (see the 
denominator of Equation 5).  The EAP estimator of theta is then computed as:     

 
80

1
80

1

* ( )* ( )

( )* ( )

r r r
r

EAP

r r
r

Q L Q W Q

L Q W Q
 







 .        (5) 

The EAP estimate of theta represents an examinee’s score on a particular personality construct 
and, because Form B assesses 15 personality constructs, the scoring routine computes 15 EAP 
scores for each 120-item response pattern.   

3.2.3    Scoring Form C: MDPP Form 

Form C scoring also uses IRT theory methodology, but the underlying model and scoring 
approach differs from Form B.  The IRT model is the MDPP (Stark, Chernyshenko, & Drasgow, 
2005) which specifies the probability of endorsing statement s over a statement t as 

 

( )

{1,0} {1} {0}
( , )

{1,0} {0,1} {1} {0} {0} {1}i s t

st s t
s t d d

st st s t s t

P P P
P θ θ

P P P P P P  
 

,    

   
where: 
i index for items, consisting of pairs of statements, where i = 1 to I, 
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d  index for dimensions, where d = 1, …, D,  
ts,  indices for the first and second statements, respectively, in an item, 


ts dd ,  latent trait values for a respondent on dimensions sd  and td respectively,  

}0{},1{ ss PP  probability of endorsing/not endorsing statement s at 
sd , 

}0{},1{ tt PP  probability of endorsing/not endorsing statement t  at 
td , 

}0,1{stP joint probability of endorsing statement s, and not endorsing statement t at ),(
ts dd  , 

}1,0{stP joint probability of not endorsing statement s, and endorsing statement t at ),(
ts dd  , 

and 
 ),()( tsi ddtsP  probability of respondent j preferring statement s to statement t in pairwise 

preference item i. 
 

Note that the probabilities of endorsing/not endorsing a stimulus in a pairwise preference item is 
computed using the Generalized Graded Unfolding Model (GGUM); (Roberts, Donoghue, & 
Laughlin, 2000); GGUM parameters for the TAPAS research pool were estimated using samples 
of U.S. military recruits undergoing their basic training. 

 
The scoring of Form C response patterns is accomplished via the Bayes modal estimation 
approach.  For a vector of latent trait scores,  θ෨ ൌ ൫θୢ'ୀଵ, θୢ'ୀଶ, … , θୢ'ୀୈ൯,

' 1 ' 2 '(θ ,θ ,...,θ ),d d d D  θ  this involves maximizing: 

 

1
( ) ( )

1

( , ) { [ ] [1 ] } ( ),i i

i i

n
u u

s t s t
i

L P P f
 



  u θ θ   

where u represents an examinee’s item response pattern, ui is the dichotomous response to item i,

itsP )(  is the probability of preferring statement s to statement t in item i, and ( )f θ  is a D-

dimensional prior density function, which, for simplicity, is assumed to be the product of 
independent normals,  

2
'

22
' 1

1
exp

22

D
d

d




 
 
 

 . 

Taking the natural log, for convenience, the above equation can be rewritten as:  

2
'

( ) ( ) 22
1 ' 1

1
ln ( , ) [ ln (1 ) ln(1 )] ln

22
i i

n D
d

i s t i s t
i d

L u P u P



 
 

  
       

   
 u θ , 

leaving the following set of equations to be solved numerically: 
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d'=1

d'=2

d'=D

ln

θ

ln
ln

θ 0.

...

ln

θ

L

L
L

L

 
  
 

    
 
  
  

θ
 

 

In total, for each 120-item response pattern submitted, the scoring routine outputs 15 Bayes 
modal estimates (one per personality construct).   Similar to Form A and Form B, the scores are 
saved in the .csv format.   
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4.0     METHOD 

To evaluate the psychometric characteristics of the instruments, the three forms were 
administered to a sample of USAF Basic Recruits. The forms were administered in two orders: 
(1) Likert, multidimensional forced-choice, and unidimensional forced-choice; and (2) 
unidimensional forced-choice, Likert, and multidimensional forced choice. The Basic Recruits 
were first asked to answer honest for research purposes, and then complete the forms a second 
time where they were asked to do their best to “convince the Air Force that you would make a 
good Airman” (i.e., fake good). 

The Likert format scales were scored by computing the mean response. Item response theory 
scoring, described in the preceding section, was used for the forced-choice scales.  

Five self-report scales were also included to serve as criterion variables. They utilized a five-
point Likert rating format. Situational Decision-Making was assessed by 11 items. Its coefficient 
alpha reliability was .83 for the data collected in the Honest condition. Communication was 
assessed by six items taken from Lentz et al. (2009) and had a reliability of .81 in the present 
study. Decision-Making and Management was assessed by eight items taken from Lentz (2009). 
In this study, its reliability was .84. Leading Others was assessed by five items from Lentz 
(2009) with a reliability of .77.  Displaying Professionalism was assessed by six items, also from 
Lentz (2009), with a reliability of .78.  
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5.0    RESULTS 

5.1    Data Cleaning 

Data were obtained from 148 respondents in the honest condition and 150 in the faking condition 
in administration order 1 and 201 respondents in the honest condition and 190 in the faking 
condition for administration order 2. 

5.2    Order Effects 

To examine whether the order of administration of the forms had a material effect, scores for the 
“respond honestly” were compared. Across 45 comparisons (three formats, each with 15 facets), 
13 mean differences were small (Cohen’s d between .2 and .39), five mean differences were 
moderate (Cohen’s d between .4 and .65), and none were large (Cohen’s d greater than .65); the 
remaining differences were smaller than “small” (Cohen’s d of .2). As the overall impact of 
order does not appear substantial, the data from the two forms was merged and subsequent 
analyses were conducted on the entire sample. 

5.3    Descriptive Statistics 

Table 2 presents the descriptive statistics for the 15 facets from the Likert format scales. Scores 
were computed as the mean response and, in this table, reliability is coefficient alpha. 
Reliabilities in the Honest condition are all acceptable, ranging from .70 for Self-Control to .85 
for Dominance, with a mean of .77. 

Note that means in the Faking condition are elevated from the Honest condition. In fact, all of 
the means, except for Attention Seeking, are significantly higher. The mean effect size (Cohen’s 
d) was .57, which is consistent with Viswesvaran and Ones’s (1999) meta-analysis of instructed 
faking studies. 
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Table 2. Descriptive Statistics for the Single Statement Likert AF TAPAS 

M SD reliability M SD reliability

SS_Achievement 3.34 0.46 0.84 3.61 0.45 0.80 6.22 0.00 0.58

SS_Adjustment 2.75 0.54 0.77 3.12 0.52 0.72 7.49 0.00 0.70

SS_Attention Seeking 2.28 0.63 0.85 2.34 0.57 0.73 1.07 0.28 0.10

SS_Cooperation 3.24 0.43 0.74 3.45 0.43 0.71 5.12 0.00 0.48

SS_Dominance 2.77 0.58 0.85 3.21 0.58 0.82 8.03 0.00 0.75

SS_Even-Tempered 3.10 0.51 0.76 3.37 0.50 0.72 5.85 0.00 0.55

SS_Intellectual Efficiency 2.94 0.49 0.72 3.30 0.54 0.79 7.52 0.00 0.71

SS_Non-Delinquency 3.04 0.48 0.77 3.28 0.50 0.74 5.46 0.00 0.51

SS_Optimism 3.16 0.51 0.77 3.48 0.48 0.78 6.91 0.00 0.64

SS_Order 3.00 0.52 0.74 3.18 0.48 0.61 4.01 0.00 0.37

SS_Physical Condition 2.98 0.59 0.81 3.31 0.55 0.78 6.30 0.00 0.59

SS_SelfControl 3.04 0.44 0.70 3.41 0.49 0.78 8.53 0.00 0.80

SS_Selflessness 3.06 0.45 0.71 3.36 0.48 0.70 6.86 0.00 0.64

SS_Sociability 2.63 0.62 0.80 3.07 0.57 0.77 7.96 0.00 0.74

SS_Tolerance 3.04 0.51 0.75 3.27 0.50 0.71 4.73 0.00 0.44

Variables

Data Merged from Two Admistration Orders

Honest (n=349) Faking (n=340)
t p d

 

Coefficient alpha cannot be computed for the unidimensional and multidimensional forced-
choice items, so IRT marginal reliability was used as the estimate of reliability,  

Marginal reliability
2

2
ˆ

1 e






   , 

where 2
e is the average squared standard error of the latent trait estimate ̂  and 2

̂
  is the 

variance of the ̂  values. 
 
Table 3 provides summary statistics for the unidimensional force-choice scales. The means are 

the mean ̂  value. The item parameters used for estimation originate from when the statements 
were originally calibrated (several years ago) using data from samples of Army recruits. Because 
the scale of a latent trait is arbitrary, item parameter estimation proceeded with the assumption 
that the latent trait distributions were standard normal. In sum, the means of approximately zero 
in Table 3 are about what should be expected. The standard deviations are noticeably less than 
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unity because the ˆs  were estimated by Bayesian methods and therefore tend to be pulled back 
toward the mean (zero) of the prior.  

With forced-choice instruments, single-subject response consistency error inflates reliability less 
than for single statement assessments, so the lower reliabilities seen in this table are not too 
surprising. In any case, IRT marginal reliabilities ranged from a disappointing .34 for 
Cooperation to .73 for dominance, with a mean of .56. 

The results for fakability are largely consistent with the single statement results, with all but 
Attention Seeking showing statistically significant score increases. The mean effect size was .49, 
just slightly lower than .57 for the Likert format scales. 

Table 3. Descriptive Statistics for the Unidimensional Forced-Choice AF TAPAS 

M SD reliability M SD reliability

UFC_Achievement 0.75 0.65 0.47 1.08 0.52 0.08 5.98 0.00 0.56

UFC_Adjustment 0.86 0.86 0.71 1.34 0.59 0.46 6.98 0.00 0.68

UFC_Attention Seeking -0.68 0.68 0.55 -0.81 0.62 0.45 -2.10 0.04 -0.20

UFC_Cooperation 0.94 0.57 0.34 1.18 0.50 0.06 4.84 0.00 0.45

UFC_Dominance 0.23 0.92 0.73 0.77 0.70 0.46 7.15 0.00 0.68

UFC_Even-Tempered 0.81 0.68 0.52 1.13 0.56 0.20 5.55 0.00 0.52

UFC_Intellectual Efficiency 0.73 0.69 0.55 0.98 0.64 0.44 4.02 0.00 0.37

UFC_Non-Delinquency 0.34 0.53 0.39 0.63 0.52 0.33 5.99 0.00 0.56

UFC_Optimism 0.77 0.74 0.58 1.21 0.55 0.19 7.16 0.00 0.68

UFC_Order 0.85 0.78 0.66 1.26 0.63 0.47 6.33 0.00 0.60

UFC_Physical Condition 0.86 0.77 0.65 1.24 0.59 0.36 5.98 0.00 0.57

UFC_SelfControl 0.84 0.71 0.53 1.07 0.65 0.41 3.66 0.00 0.34

UFC_Selflessness 0.95 0.64 0.40 1.19 0.53 0.07 4.44 0.00 0.42

UFC_Sociability 0.26 0.88 0.72 0.77 0.67 0.51 7.10 0.00 0.68

UFC_Tolerance 0.99 0.66 0.52 1.27 0.53 0.21 5.09 0.00 0.48

Variables

Data Merged from Two Admistration Orders

Honest (n=349) Faking (n=340)
t p d

 

Table 4 presents the results for the multidimensional forced-choice scales. Again, as expected, 
the means are approximately zero with standard deviations of scale scores noticeably less than 
one. IRT marginal reliabilities ranged from .33 for Selflessness to .79 for Physical Conditioning, 
with a mean of .62.  
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Only 7 of the 15 scales showed statistically significant score differences between the Honest and 
Faking conditions. The mean effect size was d = .20, which is substantially lower than that 
observed for the Likert and unidimensional forced-choice scales. 

Table 4. Descriptive Statistics for the Multidimensional Forced-Choice AF TAPAS 

M SD reliability M SD reliability

MFC_Achievement 0.13 0.52 0.61 0.46 0.56 0.67 6.64 0.00 0.62

MFC_Adjustment -0.05 0.60 0.60 0.08 0.54 0.52 2.30 0.02 0.21

MFC_Attention Seeking -0.31 0.51 0.65 -0.17 0.44 0.54 3.14 0.00 0.29

MFC_Cooperation -0.01 0.45 0.59 0.01 0.41 0.54 0.50 0.61 0.05

MFC_Dominance -0.34 0.61 0.74 -0.08 0.52 0.65 4.97 0.00 0.46

MFC_Even-Tempered 0.23 0.44 0.53 0.30 0.40 0.45 1.77 0.08 0.16

MFC_Intellectual Efficienc -0.22 0.57 0.73 -0.19 0.47 0.60 0.60 0.55 0.06

MFC_Non-Delinquency 0.18 0.47 0.50 0.26 0.40 0.32 1.81 0.07 0.17

MFC_Optimism 0.24 0.54 0.65 0.30 0.41 0.42 1.31 0.19 0.12

MFC_Order -0.11 0.55 0.71 -0.08 0.43 0.57 0.72 0.47 0.07

MFC_Physical Condition -0.03 0.65 0.79 -0.11 0.50 0.67 -1.45 0.15 -0.14

MFC_SelfControl 0.11 0.52 0.45 0.25 0.51 0.43 3.06 0.00 0.28

MFC_Selflessness -0.10 0.43 0.33 0.04 0.39 0.17 3.74 0.00 0.35

MFC_Sociability -0.35 0.64 0.69 -0.35 0.48 0.45 0.13 0.90 0.01

MFC_Tolerance 0.05 0.64 0.74 0.20 0.47 0.52 2.85 0.00 0.27

Variables

Data Merged from Two Admistration Orders

Honest (n=349) Faking (n=340)
t p d

 

5.4  Cross-Format Correlations 

Table 5 presents the convergent validity correlations for responses obtained in the Honest 
condition. For example, the SS-MFC correlation for Achievement is the correlation between the 
single statement Likert Achievement scale and the multidimensional forced-choice Achievement 
scale. This correlation was .55, but rose to .76 when disattenuated for measurement error. In 
Table 5, the correlations of the multidimensional forced-choice scales with either the Likert or 
unidimensional forced-choice scales tend to be somewhat lower than the Likert-unidimensional 
correlations. 

Table 5 also shows the correlations after disattenuating for measurement error. Interestingly, the 
single statement Likert-unidimensional forced-choice corrected correlations are all nearly 
perfect, with an average of .98. The multidimensional forced-choice-unidimensional forced-
choice corrected correlations are also very large, with an average of .88. The single statement 
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Likert-multidimensional forced-choice corrected correlations are somewhat lower, with an 
average of .75. These results might be understood as a result of there being two differences 
between the Likert scales and the multidimensional forced-choice scales: the forced-choice 
format and the multidimensional comparison. In contrast, the Likert scales and the 
unidimensional forced-choice scales only differ in the response format; both involve judgments 
concerning only one dimension. 

Table 5. Cross-Format Correlations Obtained in the Honest Condition 

Scale SS-MFC SS-UFC MFC-UFC SS-MFC SS-UFC MFC-UFC

Achievement 0.55 0.61 0.57 0.76 0.97 1.00

Adjustment 0.53 0.72 0.53 0.77 0.97 0.81

Attention Seeking 0.62 0.65 0.60 0.84 0.94 1.00

Cooperation 0.28 0.50 0.29 0.42 0.99 0.64

Dominance 0.69 0.75 0.68 0.87 0.95 0.93

Even-Tempered 0.57 0.67 0.50 0.89 1.00 0.94

Intellectual Efficiency 0.51 0.60 0.56 0.70 0.95 0.88

Non-Delinquency 0.38 0.61 0.45 0.60 1.00 1.00

Optimism 0.55 0.69 0.53 0.78 1.00 0.85

Order 0.60 0.69 0.60 0.82 0.99 0.88

Physical Condition 0.58 0.75 0.55 0.72 1.00 0.77

SelfControl 0.32 0.58 0.37 0.57 0.95 0.76

Selflessness 0.53 0.58 0.50 1.00 1.00 1.00

Sociability 0.58 0.73 0.57 0.78 0.97 0.80

Tolerance 0.59 0.70 0.60 0.79 1.00 0.96

Mean 0.52 0.66 0.53 0.75 0.98 0.88

Observed
Correlation

Disattenuated
Correlations

 
Note: SS = single statement; MFC = multidimensional forced-choice; UFC = 
unidimensional forced-choice.  

For comparison, Table 6 presents the convergent validity correlations obtained under the Faking 
condition. The observed correlations, as one might expect, are substantially smaller than those 
observed in the Honest condition. Many of the disattenuated correlations are large, mainly 
because the scale reliabilities obtained in the Faking condition were very low. 
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Table 6. Cross-Format Correlations Obtained in the Faking Condition 
 

Scale SS-MFC SS-UFC MFC-UFC SS-MFC SS-UFC MFC-UFC

Achievement 0.27 0.51 0.31 0.37 1.00 1.00

Adjustment 0.29 0.48 0.30 0.47 0.83 0.62

Attention Seeking 0.48 0.48 0.39 0.77 0.83 0.79

Cooperation 0.16 0.41 0.24 0.25 1.00 1.00

Dominance 0.51 0.56 0.54 0.69 0.91 0.98

Even-Tempered 0.25 0.44 0.17 0.43 1.00 0.58

Intellectual Efficiency 0.31 0.47 0.43 0.45 0.81 0.84

Non-Delinquency 0.32 0.43 0.31 0.66 0.87 0.98

Optimism 0.40 0.36 0.27 0.70 0.93 0.95

Order 0.31 0.46 0.41 0.52 0.86 0.80

Physical Condition 0.34 0.53 0.23 0.47 0.98 0.47

SelfControl 0.32 0.37 0.28 0.55 0.66 0.67

Selflessness 0.40 0.39 0.43 1.00 1.00 1.00

Sociability 0.35 0.57 0.25 0.59 0.91 0.52

Tolerance 0.42 0.44 0.40 0.68 1.00 1.00

Mean 0.34 0.46 0.33 0.57 0.91 0.81

Disattenuated
Correlation

Observed
Correlation

 

5.5.  Correlations with Criterion Variables 

In the final set of analyses, the scales were correlated with the five criterion variables. These 
correlations appear in Tables 7 through 11. To provide an overall index of the prediction of a 
criterion from each of the three sets of scales, the criterion was regressed on the set of scales and 
the adjusted R2 was computed. For the data obtained under the Honest condition, these tables 
also present correlations disattenuated for measurement error in the scales and criterion 
variables. Reliability estimates from Tables 2, 3, and 4 were used for the AF TAPAS scales. Due 
to concerns about overcorrection when reliability estimates are low (Zimmerman & Williams, 
1997), .60 was used in the disattenuation formula when a reliability estimate was less than this 
value. 

Perhaps the most salient feature of these tables is that scale scores computed from 
responses in the Faking condition do not predict the criterion variables. None of the 
adjusted R2 values was larger than .17, and many were less than .10. In contrast, scale scores 
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from the Honest condition had adjusted R2 values usually in the .2 to .4 range, which indicates 
fairly good prediction. 

The Likert format scales generally had the highest correlations with the criterion variables. Their 
average adjusted R2 was .38, which is noticeably higher than the adjusted R2 values of the 
unidimensional forced-choice scales, .27, and multidimensional forced-choice scales, .22. One 
possible explanation for this pattern of results is that the criterion variables were assessed via 
Likert response scales, so the Likert AF TAPAS may have shared some mono-method response 
consistency error variance. 

Table 7. Scale Correlations with Situational Decision-Making 

 
 
Note: Observed correlations less than -0.09 are significant at p = .05 (one-tailed) and less than  
-0.13 are significant at p = .01 (one-tailed).  

Scale SS MFC UFC SS MFC UFC SS MFC UFC

Achievement -0.43 -0.32 -0.43 -0.52 -0.45 -0.61 -0.25 -0.04 -0.15

Adjustment -0.20 0.00 -0.16 -0.25 0.00 -0.20 -0.17 0.01 -0.09

Attention Seeking -0.11 -0.18 0.00 -0.13 -0.24 -0.01 0.10 0.00 0.09

Cooperation -0.33 -0.11 -0.23 -0.42 -0.15 -0.33 -0.29 0.03 -0.17

Dominance -0.28 -0.12 -0.24 -0.33 -0.15 -0.31 -0.21 -0.08 -0.14

Even-Tempered -0.30 -0.03 -0.27 -0.38 -0.05 -0.39 -0.24 -0.05 -0.16

Intellectual Efficiency -0.22 -0.14 -0.18 -0.28 -0.18 -0.26 -0.21 0.00 -0.09

Non-Delinquency -0.43 -0.11 -0.39 -0.54 -0.16 -0.56 -0.29 -0.05 -0.16

Optimism -0.33 -0.17 -0.31 -0.41 -0.23 -0.45 -0.28 -0.16 -0.09

Order -0.28 -0.08 -0.27 -0.36 -0.10 -0.37 -0.19 -0.05 -0.16

Physical Condition -0.13 0.03 -0.12 -0.16 0.03 -0.17 -0.20 -0.04 -0.10

SelfControl -0.40 -0.16 -0.34 -0.53 -0.22 -0.48 -0.32 -0.18 -0.14

Selflessness -0.40 -0.31 -0.40 -0.53 -0.44 -0.56 -0.24 -0.04 -0.08

Sociability -0.28 0.06 -0.27 -0.35 0.07 -0.35 -0.20 0.07 -0.06

Tolerance -0.35 -0.32 -0.35 -0.44 -0.41 -0.50 -0.20 -0.03 -0.02

Adjusted R2 0.29 0.23 0.31 0.07 0.01 0.01

Honest
Disattenuated

Situational Decision-Making

Honest Faking
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Table 8. Scale Correlations with Communication 
 

Scale SS MFC UFC SS MFC UFC SS MFC UFC

Achievement 0.43 0.20 0.25 0.52 0.28 0.37 0.31 0.00 0.13

Adjustment 0.30 0.09 0.31 0.38 0.12 0.41 0.26 0.19 0.21

Attention Seeking 0.07 0.24 0.03 0.09 0.33 0.04 0.20 0.18 0.12

Cooperation 0.32 0.08 0.26 0.42 0.11 0.37 0.30 0.16 0.09

Dominance 0.43 0.36 0.37 0.52 0.47 0.49 0.35 0.31 0.27

Even-Tempered 0.34 0.02 0.30 0.44 0.02 0.43 0.25 -0.06 0.15

Intellectual Efficiency 0.48 0.25 0.29 0.63 0.33 0.41 0.34 0.18 0.19

Non-Delinquency 0.28 -0.05 0.15 0.35 -0.07 0.22 0.11 -0.05 0.02

Optimism 0.37 0.15 0.29 0.47 0.20 0.42 0.31 0.17 0.15

Order 0.32 0.19 0.26 0.42 0.25 0.36 0.15 0.10 0.14

Physical Condition 0.15 -0.13 0.14 0.18 -0.16 0.20 0.30 0.07 0.20

SelfControl 0.51 0.02 0.24 0.68 0.02 0.34 0.29 0.03 0.10

Selflessness 0.35 0.14 0.18 0.47 0.20 0.26 0.21 0.07 0.06

Sociability 0.27 0.05 0.24 0.34 0.06 0.32 0.36 0.20 0.20

Tolerance 0.42 0.22 0.33 0.54 0.29 0.48 0.18 0.06 0.06

Adjusted R2 0.41 0.23 0.22 0.17 0.15 0.06

Honest
Disattenuated

Communication

Honest Faking

 
 
Note: Observed correlations greater than 0.09 are significant at p = .05 (one-tailed) and greater 
than 0.13 are significant at p = .01 (one-tailed). 
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Table 9. Scale Correlations with Decision-Making and Managing Resources 

 
 
Note: observed correlations greater than 0.09 are significant at p = .05 (one-tailed) and greater 
than 0.13 are significant at p = .01 (one-tailed). 
  

Scale SS MFC UFC SS MFC UFC SS MFC UFC

Achievement 0.57 0.36 0.43 0.68 0.50 0.60 0.30 0.07 0.23

Adjustment 0.31 0.09 0.30 0.39 0.12 0.39 0.20 0.09 0.18

Attention Seeking 0.09 0.23 0.01 0.11 0.31 0.01 0.01 0.10 -0.05

Cooperation 0.29 0.05 0.20 0.36 0.08 0.28 0.33 0.09 0.19

Dominance 0.48 0.37 0.43 0.57 0.47 0.55 0.24 0.20 0.22

Even-Tempered 0.29 -0.02 0.28 0.37 -0.03 0.39 0.22 0.01 0.18

Intellectual Efficiency 0.43 0.24 0.28 0.55 0.30 0.39 0.27 0.13 0.21

Non-Delinquency 0.35 -0.07 0.25 0.43 -0.09 0.35 0.19 0.05 0.13

Optimism 0.39 0.15 0.31 0.48 0.20 0.43 0.29 0.09 0.17

Order 0.38 0.20 0.40 0.48 0.26 0.54 0.21 0.18 0.19

Physical Condition 0.28 0.01 0.27 0.34 0.01 0.37 0.24 0.03 0.19

SelfControl 0.53 0.02 0.28 0.69 0.03 0.39 0.37 0.10 0.21

Selflessness 0.40 0.12 0.23 0.51 0.17 0.32 0.22 0.08 0.11

Sociability 0.31 -0.02 0.23 0.38 -0.03 0.29 0.18 -0.04 0.07

Tolerance 0.41 0.24 0.32 0.51 0.30 0.45 0.18 0.08 0.20

Adjusted R2 0.45 0.25 0.31 0.13 0.04 0.04

Honest
Disattenuated

Decision-Making and Managing Resources

Honest Faking
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Table 10. Scale Correlations with Leading Others 

Scale SS MFC UFC SS MFC UFC SS MFC UFC

Achievement 0.44 0.20 0.31 0.55 0.29 0.46 0.23 -0.04 0.14

Adjustment 0.35 0.16 0.34 0.46 0.24 0.47 0.14 0.10 0.16

Attention Seeking 0.16 0.28 0.16 0.20 0.39 0.23 0.05 0.18 0.11

Cooperation 0.53 0.23 0.31 0.70 0.34 0.45 0.26 0.04 0.09

Dominance 0.43 0.31 0.42 0.54 0.42 0.57 0.21 0.25 0.15

Even-Tempered 0.33 0.04 0.26 0.43 0.07 0.39 0.10 -0.02 0.08

Intellectual Efficiency 0.28 -0.03 0.10 0.38 -0.04 0.15 0.15 -0.01 0.06

Non-Delinquency 0.34 -0.03 0.23 0.44 -0.04 0.34 0.04 -0.15 0.05

Optimism 0.45 0.26 0.37 0.58 0.37 0.55 0.27 0.10 0.10

Order 0.23 0.06 0.20 0.30 0.09 0.29 0.07 0.09 0.05

Physical Condition 0.27 -0.06 0.20 0.34 -0.08 0.28 0.26 0.08 0.12

SelfControl 0.30 -0.04 0.16 0.41 -0.06 0.23 0.15 -0.02 0.05

Selflessness 0.47 0.23 0.25 0.64 0.33 0.36 0.14 0.05 0.02

Sociability 0.43 0.23 0.37 0.55 0.31 0.50 0.21 0.10 0.19

Tolerance 0.34 0.19 0.21 0.45 0.25 0.31 0.02 0.04 0.03

Adjusted R2 0.38 0.24 0.27 0.10 0.07 0.01

Honest
Disattenuated

Leading Others

Honest Faking

 
 
Note: Observed correlations greater than 0.09 are significant at p = .05 (one-tailed) and greater 
than 0.13 are significant at p = .01 (one-tailed). 
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Table 11. Scale Correlations with Displaying Professionalism 

 
 
Note: Observed correlations greater than 0.09 are significant at p = .05 (one-tailed) and greater 
than 0.13 are significant at p = .01 (one-tailed).  

 

Scale SS MFC UFC SS MFC UFC SS MFC UFC

Achievement 0.49 0.22 0.30 0.60 0.32 0.44 0.22 0.03 0.09

Adjustment 0.33 0.12 0.28 0.42 0.18 0.37 0.15 0.04 0.18

Attention Seeking 0.12 0.23 0.07 0.15 0.32 0.10 0.00 0.13 0.02

Cooperation 0.46 0.14 0.22 0.60 0.20 0.32 0.32 0.08 0.16

Dominance 0.38 0.25 0.41 0.47 0.34 0.55 0.16 0.15 0.09

Even-Tempered 0.43 0.08 0.35 0.56 0.12 0.51 0.19 0.00 0.14

Intellectual Efficiency 0.32 0.08 0.21 0.42 0.11 0.31 0.17 -0.04 0.04

Non-Delinquency 0.39 0.02 0.28 0.51 0.02 0.41 0.17 -0.07 0.12

Optimism 0.40 0.19 0.30 0.51 0.27 0.44 0.27 0.06 0.13

Order 0.23 0.04 0.23 0.30 0.06 0.32 0.17 0.08 0.02

Physical Condition 0.19 -0.06 0.15 0.23 -0.08 0.21 0.21 -0.03 0.08

SelfControl 0.45 0.03 0.22 0.60 0.04 0.32 0.21 0.09 0.15

Selflessness 0.41 0.19 0.21 0.55 0.27 0.31 0.22 0.11 0.11

Sociability 0.32 0.07 0.24 0.40 0.09 0.32 0.17 -0.02 0.09

Tolerance 0.38 0.22 0.30 0.49 0.29 0.43 0.16 0.19 0.13

Adjusted R2 0.37 0.13 0.26 0.06 0.05 0.02

Professionalism

Honest Faking
Honest

Disattenuated
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6.0  CONCLUSIONS 

Three personality inventories were developed. Form A is a traditional Likert scale where 
respondents are instructed to rate each statement on a 4-point scale. Form B and Form C are 
forced-choice scales where respondents are instructed to choose the statement that is “more like 
me.” In Form B, statements measuring the same construct but having different extremities are 
paired. In Form C, statements measuring different constructs but having similar extremity and 
desirability are paired. Scoring algorithms for each form were provided.  

An initial study investigating the psychometric properties of the three scales was conducted. The 
reliabilities of the Likert format scales were good, ranging from .70 to .85, with a mean of .77. 
The reliabilities were lower for the forced-choice measures, which are less likely to capitalize on 
single subject response consistency error, with a mean of .56 for the unidimensional forced-
choice scales and .62 for the multidimensional forced-choice scales. 

Given the lower than desired reliabilities for the forced-choice scales, two options might be 
considered. First, as with the Army’s TAPAS, computer adaptive measurement might be 
considered. For example, in a simulation study, Stark, Chernyshenko, Drasgow, and White 
(2012) found that a 10-facet assessment with 5 items per facet had a reliability of .73 as a static 
test but a reliability of .84 when administered adaptively. Another, less burdensome approach is 
to use empirical Bayes estimation, which the trait estimate for each trait “borrows strength” from 
the other trait estimates. The “borrowed strength,” usually called ancillary information in the 
statistical literature, can substantially improve reliability. This method, described in detail by 
Wainer et al. (2001), was recently used on data described by Zhang et al. (in press). IRT 
marginal reliability increased by about .05 on average, with the largest gains coming from the 
least reliable scales. The IRT marginal reliability of the Selflessness scale, for example, 
increased from .64 to .75. Moreover, the test-retest reliability for the empirical Bases 
Selflessness scores was .72 versus .67 for the original scores. 

The convergent validity cross-method correlations were found to be very good to excellent for 
data collected in the Honest condition. For the observed scores, they ranged from a mean 
correlation of .52 for the Likert format scales with multidimensional forced-choice scales to a 
mean correlation of .66 for the Likert format scales with the unidimensional forced-choice 
scales. After correcting for measurement error, the mean disattenuated correlations ranged from 
.75 to .98. For data collected in the Faking condition, cross-method correlations were much 
lower, ranging from a mean of .33 to .46 for the observed correlations and from .57 to .91 for the 
disattenuated correlations. 

Finally, correlations of the AF TAPAS scales with five criterion variables were examined. They 
were found to be relatively high for the AF TAPAS scales that shared a response format (Likert) 
with the criterion scales, but still substantial for the forced-choice scales. 
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8.0   LIST OF SYMBOLS, ABBREVIATIONS AND ACRONYMS 

ABLE Assessment of Background & Life Experiences 

AIM Assessment of Individual Motivation 

EAP Expected A Posteriori 

GGUM Generalized Graded Unfolding Model 

IRT Item Response Theory 

MDPP Multidimensional Pairwise Preference 

NCAPS Navy Computer Adaptive Personality Scales 

NEO-PI-R Neuroticism-Extraversion-Openness Personality Inventory-Revised 

TAPAS Tailored Adaptive Personality Assessment System 

TDSI Trait Self-Description Inventory 

UPP Unidimensional Pairwise Preference 

USAF United States Air Force 

 


