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SECTION 1 – INTRODUCTION

1.1  OVERVIEW
The ACE (Agreeableness, Conscientiousness, Extraversion) inventory was
devised to provide a very brief measure of the three major dimensions of
personality that transcend individual languages (De Raad, Barelds, Levert,
Ostendorf, Mlačić, Blas, Hřebíčková, Szirmák, Szarota, Perugini, Church, &
Katigbak, 2010). Construction of the ACE focused on the development of an
inventory that is psychometrically strong (e.g., reliable and valid) and
extremely practical (e.g., 5-7 minutes completion time, self-report, group
administrable). As such, the ACE can both quantify the three major
dimensions of personality associated with the general population and can
identify general areas of personality where additional assessment is
indicated.

1.2  DESCRIPTION OF SCALES
The ACE consists of 30 items answered on 5-point ratings that range from
Strongly Disagree (SD) to Strongly Agree (SA). Administration typically
requires 5 to 7 minutes, depending on the population of persons being
assessed. The wording of the items in the ACE is such that most persons
age 14 years or older should have little difficulty with it. 
 
The ACE conveniently provides a set of scores for the three general
dimensions of personality that underlie the English lexicon but also
generalize across languages. Ashton, Lee, and Goldberg (2004) provided a
hierarchical analysis of Goldberg’s (1982) 1,710 personality adjective list
that was derived from the 17,953 adjectives identified by Allport and Obert
(1936) as personality terms in the 1925 Webster’s dictionary which later
became 18,125 terms based on
Norman’s (1967) additions from the 1961 Webster’s dictionary. In Ashton
et al.’s hierarchical analysis, 1 to 7 factors were extracted, an adaptation of
which is displayed in Table 1-1.
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Although 5-factor or 6-factor models of personality are currently popular in North America,
their appropriateness elsewhere remains to be established. For example, an examination of
German, Dutch, Hungarian, Polish, Czech, Filipino, Korean, Greek, Croatian, American, and
Italian personality taxonomies, found that three dimensions, not five, six, or seven factors,
were the most robust (De Raad et al., 2010). A lack of robustness for the 5-factor model
has also been demonstrated in less literate and less urban populations where 2-factor
(prosocial and industriousness) or 3-factor (agreeableness, conscientiousness,
extraversion) models emerge (Gurven, von Rueden, Massenkoff, Kaplan, & Lero Vie, 2013).
Thus, the focus of the ACE is on a robust 3-factor model of personality that allows more
detailed analysis of individual differences than either a one- or two-factor model permits.
 
In Table 1-2 are descriptions of high and low scorers for each of the ACE scales.



The ACE may be appropriately administered to persons who are 14 years of age or older.
Users of the inventory should be aware, however, that the ACE may be inappropriate for
individuals with a disability, depending on the nature of that disability. Professional
judgment regarding the appropriateness of the ACE or any other assessment measure is
necessary where physical or psychological impairments exist. The ACE is not intended to
provide a complete psychological assessment that would be associated with more
extensive interviewing and testing. The ACE is, however, designed to be a screening
measure that could be a component of a comprehensive psychological evaluation.

1.3  USES OF THE ACE

The ACE is a self-report inventory that can be administered by individuals who do not
necessarily have formal training in psychology or psychometrics. Scoring and
interpretation of the ACE is done by Recruit Rite through its online portal.

1.4  ADMINISTRATOR QUALIFICATIONS

1.5  ADMINISTRATION, SCORING, AND INTERPRETATION
Using the Recruit Rite login, the administrator/recruiter adds the candidate client to the
online portal. Once the candidate client’s profile is set up, the candidate client is sent an
email with instructions, a password, and a link to the ACE. When the candidate client clicks
on the link provided in the email, the client is taken to the portal where the password is
entered. The ACE is then administered. Once the candidate client clicks “submit” the
administration ends, and the results with interpretation are sent to the administrator via
the portal.

SECTION 2 – INTERPRETATION OF
ACE RESULT

As with all scale scores, interpretation relies upon how a score compares to an
appropriate set of normative data. Preliminary normative data are presented in Section 4
of this document (Table 4-1) and are based on 200 adults (Holden, D’Agata, & Fekken,
2015). Based on these norms, the following interpretations are associated with observed
raw scale scores on the ACE scales.
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In addition to the interpretation of individual scales, combinations of ACE scales are
associated with different personality styles. Although the ACE is based on three
independent factors of personality, evidence indicates that pairs of these
independent factors can interact with each other to indicate styles of personality.
These personality styles are based on two-scale pair combinations of agreeableness,
conscientiousness, and extraversion that have been identified by Costa and
Piedmont (2003).

SECTION 3: DEVELOPMENT OF THE ACE

The starting point for the development of the ACE was the structure of the English
personality language as investigated by Ashton, Lee, and Goldberg (2004). In their study of
310 self-ratings for Goldberg’s (1982) 1,710 personality adjectives, the clearest and favored
solution involved six factors. Because, however, three factors appear to be more universal
(De Raad, Barelds, Levert, Ostendorf, Mlačić, Blas, Hřebíčková, Szirmák, Szarota, Perugini,
Church, & Katigbak, 2010; Gurven, von Rueden, Massenkoff, Kaplan, & Lero Vie, 2013), the
original ACE item pool was based on the agreeableness, conscientiousness, and
extraversion adjectives for the respective factors of Ashton et al.’s (p. 713) 6-factor solution.
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From Ashton et al.’s (2004) 6-factor solution, for each of agreeableness,
conscientiousness, and extraversion (i.e., the three largest independently rotated factors
identified by Ashton et al.), the five strongest, most positive and five strongest, most
negative adjectives were selected. It is important to note that, by virtue of the factors
being rotated to a varimax rotation, these factor are mathematically independent of one
another. To develop the ACE, these 30 adjective descriptors from Ashton et al.’s factors
were written as statements (10 per scale) that had 5-point answering ratings ranging
from strongly disagree to strongly agree.
 
These 30 statements then represented three 10-item initial scales that were subsequently
administered to a general sample of 163 adults. This sample comprised 110 women and
53 men with a mean age of 22.82 years (SD = 6.98, range from 17 to 65). In accord with
standard test construction practices, item analyses were undertaken and the five items
(negatively keyed items reflected) with the highest item-total correlations were selected
to be on each of the final ACE scales. Example items are “I am a talkative person” and “I
am hostile to others”. Although 15 items are scored on the ACE, there are another 15
items (not related to the ACE factors) that have been added and they are not scored.
These are filler items (e.g., “I am known for my imagination”) designed to make the nature
of the ACE from being too obvious to respondents.

SECTION 4: PSYCHOMETRIC
PROPERTIES OF THE ACE NORMS 

In developing the ACE, the final scales were administered to various samples, including a
primary sample of 200 adults that forms the basis of preliminary norms for the ACE.
This sample comprised 162 women, 37 men (1 unreported) with a mean age of 18.38
years (SD = 1.03, Range 16 to 23). Table 4-1 reports preliminary ACE scale norms based
on this group.

Although the norms on Table 4-1 are recommended, other samples (Table 4-2) have also
provided descriptive data for adults. These additional data serve to demonstrate the
robustness of the Table 4-1 normative data.
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The primary indices of test reliability are internal consistency and test-retest stability.
Table 4-3 reports internal consistency reliabilities, operationalized as coefficient alpha,
for the ACE scales.
 
Median coefficient alpha reliabilities were .77, .85, and .90 for scales of Agreeableness,
Conscientiousness, and Extraversion, respectively. These values are extremely
acceptable levels of reliability for a brief screening inventory.

4.1  RELIABILITY AND STABILITY
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At present, only one study (Table 4-4) has evaluated the test-retest reliability of the ACE
scales. Holden (2012), with a 4-week interval and 21 respondents, found reliabilities of
.87 or higher for each ACE scale. In combination with the studies of internal consistency
reliability, these findings demonstrate that ACE scale scores are internally consistent
and stable.

4.2  ITEM FACTOR STRUCTURE

The ACE was developed to assess a 3-factor model of personality. Analysis of the factor
structure of the ACE items serves to provide an important evaluation of whether the ACE
items meet the structural goal of test development and whether the scoring key of the
inventory is supported empirically.
 
With a sample of 200 adults, Holden, D’Agata, and Fekken (2015) undertook a principal
components analysis of ACE item responses. Using a parallel analysis heuristic (Velicer,
Eaton, & Fava, 2000), three factors were indicated and these were rotated to a varimax
criterion (Table 4-5). For each ACE item, its loading was strongest for its appropriate
factor with all relevant loadings equal to or exceeding an absolute value of .42. Further,
congruence coefficients (Lorenzo-Seva & ten Berge, 2006) between rotated loadings and
a unit-weighted hypothesis matrix based on the item scoring key ranged from .87 to .99.
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Based on a sample of 43 adults, Holden, Lambert, and Fekken (2017) evaluated the
structure of ACE item responses through a principal components analysis. The parallel
analysis heuristic indicated three factors which were then rotated to a varimax
orientation (Table 4-6). For every ACE item, its loading was strongest for its keyed
component with all keyed loadings being .56 or higher. Congruence coefficient
between rotated loadings and a unit-weighted hypothesis matrix based on the item
scoring key ranged between .96 and .98.
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For a sample of 50 adults, Holden (2012) undertook a confirmatory factor analysis of
ACE item responses (Figure 4-1). The Root Mean Square Error of Approximation
(RMSEA) of .054 indicates a good fit (MacCallum, Browne, & Sugawara, 1996) and, in
combination with the principal components analysis of Holden et al. (2015) reported in
Tables 4-5 and 4-6 demonstrates that observed ACE data support the hypothesized
structure and scoring key of the ACE. Overall, therefore, this structural support indicates
the internal construct validity of the ACE items.
 
Figure 4-1: Confirmatory Factor Analysis of ACE Items (Standardized Solution; χ2=
99.20, df = 87, p =.17, RMSEA = 0.054)

4.3  SCALE CORRELATIONAL STRUCTURE
In developing the ACE, the focus was on producing scales that were relatively
independent of one another. Holden et al. (2015, 2017), for samples of adults reported
scale correlations varying between -.12 and .38 (Table 4-7) and between .02 and .11
(Table 4-8). As such, empirical evidence supports the relative independence of the
three ACE scales so that the three ACE scales indeed provide information on three
distinct constructs.

14



4.4  VALIDITY
Holden (2012) undertook two studies of the validity of ACE scale scores using ratings by
peers on corresponding dimensions as criteria. Each ACE respondent was rated by five
peers on the five adjectives from the Agreeableness, Conscientiousness, and Extraversion
scales of the TIPI (Ten Item Personality Inventory; Gosling, Rentfrow, & Swann, 2003).
Validities were then calculated by computing the correlations between ACE scale scores
and the average ratings by five peers on the corresponding TIPI scales. Table 4-9 reports
the validities for the two samples of size 50 and 25. With all validities surpassing .50 and a
median validity of .67, ACE scale scores reflect highly accurate information.

1. BEHAVIORAL VALIDITY
In a study of 200 adult students, Holden et al. (2015) correlated ACE scale scores with a
variety of academic and social behaviors (Table 4-10). Agreeableness scale scores
correlated most strongly with less use of tobacco and alcohol, Conscientiousness scale
scores associated most strongly with overall high school average mark and less use of
alcohol, and Extraversion scale scores correlated most strongly with number of parties
attended in the previous year and with amount of alcohol use. The pattern and size of
these correlations support both the convergent and discriminant validity of ACE scale
scores.
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2. CONVERGENT VALIDITY
Further evidence supporting the validity of the ACE was demonstrated by examining the
correlations between ACE scale scores and self-concept (Table 4-11) for a sample of 200 adults
(Holden et al., 2015).
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In addition, ACE scales scores have been evaluated for their correlations with other
personality scales. Based on sampling from the most frequently used personality
adjectives in the English lexicon, Holden, Ramadan, Lambert, Bianchini, Yeung, Wong,
Towheed, and Fekken (2018) developed a 70-item adjective 7-point rating form that
reliably and validly assessed adjective dimensions of kind, analytic, emotional, gregarious,
impulsive, orthodox, and thoughtful. For their sample of 200 adult respondents,
correlations between their scales and the ACE scales are displayed in Table 4-12. For the
ACE scales, the Agreeableness scale correlated most strongly (.52) with the Kind
adjective scale, the Conscientiousness scale correlated most strongly (.50) with the
Analytic adjective scale, and the Extraversion scale correlated most strongly (.89) with the
Gregarious adjective scale.

Holden et al. (2017) related ACE scale scores to corresponding scales on the NEO-Five
Factor Inventory (NEO-FFI-3; Costa & McCrae, 2010) and the Big Five Inventory (BFI-44;
John, Naumann, & Soto, 2008). Validities (i.e., correlations with the corresponding scale
from another inventory) averaged .82, .82, and .86 for ACE scales of Agreeableness,
Conscientiousness, and Extraversion, respectively (Table 4-13).
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Consistent with best practices, the ACE scales show predictable and
conceptually meaningful relationships to well-established scales in the field of
psychology. Overall, Tables 4-9 through 4-
13 demonstrate the construct validity of ACE scale scores in correlating with
peer ratings, behavior, self-concept, adjective ratings, and scale scores on the
NEO-FFI-3 and BFI-44.

CONCLUSION

The intention of the ACE was to provide a brief, psychometrically sound, self-report
measure of the primary dimensions of personality. Data above attest to the scale
internal consistency reliability, the scale test-retest reliability, the item factor
structure, the scale correlational structure, the scale behavioral validity, and the
scale convergent validity of the ACE. In combination, these support the construct
validity of the ACE and its appropriateness for use in applied and research settings.
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