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The IPIP-NEO (Goldberg, 1999) is a 300-item inventory that measures constructs similar to those in the
NEO Personality Inventory (NEO PI-R; Costa & McCrae, 1992). Despite evidence for its reliability and
validity, the IPIP-NEO is even longer than the original 240-item NEO PI-R. This article details the
development of a 120-item version of the IPIP-NEO from an Internet sample (N = 21,588) and the subse-
quent testing of its psychometric properties in Goldberg’s (2008) Eugene-Springfield community sample
(N = 481), two additional large Internet samples (Ns = 307,313 and 619,150) and a local sample (N = 160).
Results indicate that the psychometric properties of the 120-item IPIP-NEO compare favorably to the
properties of the longer form.

� 2014 Elsevier Inc. All rights reserved.
1. Introduction

At the 1996 meeting of the European Conference on Personality,
Lewis Goldberg (1999) unveiled a new public-domain resource, the
International Personality Item Pool, or IPIP. The IPIP has grown
from an initial set of 1252 items to 2413 items, all freely accessible
from the IPIP website, http://ipip.ori.org. The IPIP website contains
not only public domain personality items but also over 300 scales
constructed from IPIP items. Some of these scales were designed to
serve as proxies for the constructs in commercial inventories,
thereby providing a public-domain alternative to these inventories
(Goldberg et al., 2006).

One of the first personality measures to be created from the IPIP
was a 300-item inventory (Goldberg, 1999) designed to measure
constructs similar to those assessed by the 30 facet scales in the
NEO Personality Inventory (NEO PI-R; Costa & McCrae, 1992).
Johnson (2000, 2001) created a version of Goldberg’s new inventory
that could be administered on the World Wide Web and began refer-
ring to Goldberg’s 300-item inventory as the IPIP-NEO. Like the NEO
PI-R, the IPIP-NEO can yield scores for both the five broad domains of
the Five Factor Model (Neuroticism, Extraversion, Conscientious-
ness, Agreeableness, and Openness to Experience) and also six
narrower facets of each broad domain (see Costa & McCrae, 1992).

The first published studies with the IPIP-NEO (Goldberg, 1999)
indicated that the scales of this inventory showed a mean alpha
reliability of .80, surpassing the mean alpha of .75 for the original
NEO PI-R scales. The IPIP-NEO scales correlated on average r = .73
(r = .94 when corrected for attenuation due to scale unreliability)
with the NEO PI-R scales on which they were based. In a compar-
ative validity study, Goldberg (1999) found that the IPIP-NEO pre-
dicted health-related behaviors better than the NEO PI-R.

The IPIP-NEO has been translated into Croatian, Danish, Esto-
nian, Finnish, German, Hebrew, Hungarian, Indonesian, Japanese,
Romanian, and Slovene (Goldberg, n.d.-b). Studies with the Esto-
nian version (Mõttus, Pullmann, & Allik, 2006) affirmed the reli-
ability of the IPIP-NEO scales and their convergent validities with
their corresponding NEO PI-R scales. This study also indicated that
the readability of IPIP-NEO items is higher than the readability of
NEO PI-R items.

Other published research employing the IPIP-NEO has shown it
to be useful in studies of topics as diverse as acculturation
(Leininger, 2002), anxiety and depression (Lewis et al., 2010;
Sutton et al., 2011), cell-phone use (Siddiqui, 2011), competitive-
ness (Fletcher & Nusbaum, 2008), cortisol levels (Adam et al.,
2010; Hauner et al., 2008), health behaviors (Hagger-Johnson &
Whiteman, 2007), helping in the workplace (Conway, Rogelberg,
& Pitts, 2009); job performance (Griffin & Hesketh, 2004; Wallace
& Chen, 2006), leadership style (Ali, Nisar, & Raza, 2011), the startle
reflex (Craske et al., 2009), and team performance (Ogot & Okudan,
2006).

Despite the growing evidence for the reliability, validity, and
utility of the 300-item IPIP-NEO, this inventory suffers from one
major shortcoming: It is even longer than the original 240-item
NEO PI-R. Researchers who wish to include an inventory of the five
major personality factors within a battery of other psychological
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measures may find the length of the IPIP-NEO prohibitive.
Although there are five-factor IPIP inventories containing 20, 50,
and 100 items, none of these inventories can measure the six facets
within each of the five broad domains. In response to this problem,
the author developed a version of the IPIP-NEO that can reliably
and validly represent both the five domains and 30 facets of the
Five Factor Model with 120 items (four items per facet scale). Study
1 describes the development of this instrument, the IPIP-NEO-120,
and Study 2 describes further validation of the IPIP-NEO-120.
2. Study 1: Development of four-item facet scales

2.1. Method

2.1.1. Participants
The sample was the same Internet sample studied in Johnson

(2005), N = 21,588 individuals (7859 male, 13,729 female) who
completed, anonymously, the 300-item IPIP-NEO on the World
Wide Web between September 3, 1999 and March 18, 2000. A
description of the way in which the IPIP-NEO was formatted for
administering, scoring, and providing feedback on the Web can
be found in Johnson (2000). Participants were not actively
recruited; they discovered the Web site on their own or by
word-of-mouth. The average age of the sample was 26.2
(SD = 10.8). The protocols in the sample met criteria for protocol
validity; see Johnson (2005) for details. Prior to screening for pro-
tocol validity, 23,994 sets of responses were analyzed. The removal
of duplicate protocols and protocols with apparent inattentive
responding, too many missing responses, or insufficient internal
consistency led to the final sample size of N = 21,588 individuals.
2.1.2. Procedure, results, and discussion
To explain how the IPIP-NEO-120 was constructed, it is helpful

to review the three major strategies of scale construction (External,
Internal, and Intuitive), as described in a classic monograph by
Goldberg (1972). An External strategy selects items based on con-
sistent empirical correlations between responses to the items and
other information about the respondents beyond their responses to
the items. For example, an External approach to constructing an
Extraversion/Introversion scale might begin by having a group of
people who know each other well nominate the most extraverted
and most introverted individuals in the group. Items that are
answered differently by the two groups would constitute a preli-
minary Extraversion/Introversion scale. Items from this prelimin-
ary scale that are again answered differently by a second set of
extraverts and introverts (this is called cross-validation) would con-
stitute the final scale.

The Internal strategy seeks to identify sets of items that are
answered similarly by a group of research participants. Factor anal-
ysis has been used to accomplish the aims of the Internal strategy
in two ways. First, factor analysis can organize a very large set of
diverse items into a limited number of item subsets based on sim-
ilar endorsement patters; each of these subsets represents a poten-
tial scale. Second, item responses from a potential scale can
themselves be factor-analyzed. The number of interpretable factors
from such an analysis can indicate whether the scale is measuring
one relatively narrow construct or a broad-bandwidth construct
that encompasses discernible components (Briggs & Cheek,
1986.) Extraversion, for example, is a broad-bandwidth construct
containing subcomponents such as Warmth, Gregariousness, and
Assertiveness (Costa & McCrae, 1992). In addition to factor analy-
sis, item analysis (Anastasi, 1976) represents a version of the Inter-
nal strategy. Item analysis eliminates items with low correlations
with the total score from an item set, which maximizes the internal
consistency of the scale.
Intuitive strategies rely on the scale author’s professional judg-
ment about the suitability of items for assessing a personality con-
struct. Intuitive strategies are often classified as Rational-Intuitive
or Theoretical-Intuitive. The Rational-Intuitive strategy uses com-
mon sense about relevance of item content for ordinary-language
personality constructs (Wolfe, 1993). For example, ‘‘I am a sociable
person’’ would probably be judged as suitable for an Extraversion
scale. The straightforwardness of the Rational-Intuitive strategy
implies that one does not necessarily have to be a professional psy-
chologist to author a valid personality scale, and evidence supports
that suggestion (Ashton & Goldberg, 1973). The Theoretical-
Intuitive strategy, in contrast, holds that professional psychologists
possess a rarified level of insight about non-commonsense perso-
nological constructs and the kinds of item responses that would
assess these theoretical constructs. For example, a Freudian might
regard items such as ‘‘I am fascinated by fire’’ and ‘‘I like the Wash-
ington monument better than the Jefferson memorial’’ as good
items for assessing phallic character (Meehl, 1970).

Although the three major strategies for constructing personality
scales can be described as independent techniques, in practice
scale authors often combine the strategies. In fact, some form of
the Intuitive strategy is usually used to better understand themes
within the content of scales created with the External strategy, a
process that Gough (1987) called conceptual analysis. Furthermore,
an Intuitive strategy is absolutely required for interpreting the
meaning of scales created with an Internal strategy. Without an
intuitive interpretation of item content, possible psychological
meanings for a set of item responses that intercorrelate or load
highly on a factor remain completely unknowable.

In the development of the 300-item IPIP-NEO, all three
strategies were used (Goldberg, n.d.-a). The construction of the
IPIP-NEO began by correlating responses to all available items in
the International Personality Item Pool (1252 at the time) with
the 30 facet scores of the NEO PI-R (Costa & McCrae, 1992). Thus,
an External strategy was used as the first step. Items that correlated
higher with a particular facet score than any other facet score
became candidates for an IPIP version of that facet. The five highest
positively correlating and five highest negatively correlating items
for each facet became the initial, preliminary scale. However, the
aim of identifying equal numbers of positively and negatively keyed
items was relaxed if correlations with the original facet scales were
substantially higher for items correlating positively or negatively.

Next, a Rational-Intuitive strategy was employed to examine
the content of the items. For any pair of items judged to have
essentially identical content, only the higher correlating item was
retained, and the next highest correlating item became a replace-
ment for the lower correlating item. At this point, the set of items
for each facet was examined to see if the content of the item set
told ‘‘a coherent story’’ (Goldberg, n.d.-a). Items that did not ‘‘mir-
ror the major story-line’’ (Goldberg, n.d.-a) were omitted and
replaced with a new item from the most highly correlating items.

Finally, an Internal strategy was used to see if inclusion of any
item lowered the coefficient alpha reliability of the scale. If so,
the item was replaced with a new item from the most highly cor-
relating items. This process was repeated to achieve an alpha that
was as high as possible without sacrificing breadth of content.
Thus, the Internal and Rational-Intuitive strategies were combined
at this point in a manner that required ‘‘some ingenuity, and thus
this is the stage where an exact algorithm would be difficult to for-
mulate’’ (Goldberg, n.d.-a).

When considering possible methods for constructing four-item
IPIP scales for the 30 NEO PI-R facets, I decided to build upon the
substantial amount of work that had already been invested into
the construction of the 10-item scales. Rather than beginning with
an External strategy that identified from the full pool of over 1000
items the four highest correlating items with each facet, I assumed



80 J.A. Johnson / Journal of Research in Personality 51 (2014) 78–89
that the original scale development had already identified 10
excellent IPIP items for each facet. The established reliability and
validity of these 10-item scales (Goldberg, 1999) indicate that total
scores on these scales are good representations of the 30 con-
structs and that the quality of individual items can be evaluated
with an Internal strategy, correlating individual item responses
with the total score. Basing scale construction on the existing
10-item scales also had the advantage of being able to use item
responses from over 20,000 individuals who had already com-
pleted the 300-item IPIP-NEO online.

Identification of four items for each of the 30 facets proceeded
in three phases. The first phase employed the Reliability applica-
tion from SPSS Base 10.0 (SPSS, 1999) to generate corrected
item-total correlations for each of the 10 items in each facet scale.
The item with the lowest item-total correlation was identified,
removed, and the Reliability application run again until four items
remained. Prior to the removal of six items from each facet scale,
coefficient alphas for the 10-item facet scales ranged from a low
of .72 for E4 Activity level to a high of .92 for N2 Anger. When
reduced to 4-item scales, alphas of at least .70 were maintained
for every scale except C1 Self-Efficacy (.63), C3 Dutifulness (.69),
and O3 Emotionality (.69).

The second phase involved a Rational-Intuitive strategy. I exam-
ined the item content of every 4-item scale for three properties:
repetitiveness from near-duplicate items, fidelity to the content
of items on Costa and McCrae’s (1992) original NEO PI-R, and ref-
erences to disabilities or other areas that might result in legal prob-
lems if the inventory were used for personnel selection (U.S.
Department of Labor Employment, 1999). I replaced any item
whose wording I judged to be too close to one of the other three
items with a substitute that maintained the highest level of alpha
reliability for two reasons. First, replacing repetitive items broad-
ened the bandwidth of the scales. Second, respondents sometimes
object to scales that seem too repetitive (Wolfe, 1993). As an exam-
ple of a replacement, two of the four items with the highest item-
total correlations for O4 Adventurousness, were ‘‘Dislike changes’’
and ‘‘Don’t like the idea of change.’’ The latter was replaced with
‘‘Prefer variety to routine.’’

As I examined all scales for near-duplicate items, I also
attempted to insure that the content of all items was as similar
as possible to Costa and McCrae’s items. Content similarity, cou-
pled with empirical correlations with the original NEO PI-R scales,
increases the probability that evidence for the NEO PI-R’s validity
would apply to the shortened IPIP-NEO. The only scale with ques-
tionable content similarity was O6 Liberalism, which, when com-
pared to its counterpart in the NEO PI-R, O6 Openness to Values,
contained a disproportionate number of items dealing with crime,
law, and order. It also contained an item referring to belief in one
true religion, which is legally problematic (this was the only item
with potential legal ramifications). Replacing two items reduced
alpha reliability of the four-item O6 facet scale to .64. This lower
alpha reliability was considered to be an acceptable trade-off for
avoiding repetitiveness and potential legal problems.

The third phase of scale development included the computation
of alphas for the five domain scales and the computation of alphas
for domain and facet scales separately by sex. Alphas for each sex
were found to be nearly identical to alphas for the full sample for
most scales. Table 1 presents the final items for each shortened scale
with the original item numbers from the 300-item inventory and
the alphas and item-total correlations for the full sample. Although
a few scales did not reach the common, rule-of-thumb standard of
alpha reliability acceptability, .70, all alphas were at least .60, a level
often considered adequate for four-item scales in the development
stage of research (Hair, Black, Babin, Anderson, & Tatham, 2006).

Questions could be raised about whether the scale construction
strategy used here was optimal. Goldberg (1972) found little
difference in the validities of scales constructed by the External,
Internal, and Intuitive strategies from the same pool of items.
The major influences on validity in the Goldberg (1972) study were
found to be the predictability of the criterion behaviors (e.g., rated
sociability was much more predictable than choice of major) and a
criterion predictability x construction strategy interaction (Internal
and Intuitive scales showed cross-validities averaging around
r = .40 for the most predictable criteria but only around r = .10 for
the least predictable criteria, while External scales correlated about
.30 with the most predictable criteria and around .20 with the least
predictable criteria). If the findings of Goldberg (1972) generalize
to the IPIP, there is no reason to believe that a purely External,
Internal, or Intuitive strategy would have produced markedly more
valid scales across the full range of predictable and less predictable
criteria. Researchers who think otherwise are free to conduct a
study with the IPIP similar to the Goldberg (1972) study.

Since the publication of Goldberg (1972), a new personality
scale construction tool, item response theory (IRT), has been
forwarded as a way of improving upon traditional scale construc-
tion strategies (Morizot, Ainsworth, & Reise, 2007). Morizot et al.
(2007) note that IRT is not a replacement for the traditional meth-
ods of scale construction based on classical test theory (CTT), ‘‘It is
important to conduct these basic analyses [inter-item and item-
total correlations; internal consistency] because if some items
show poor psychometric properties with CTT statistics, they will
almost certainly not be good for IRT modeling either’’ (p. 412). Sim-
ilarly, Reeve and Fayers (2005) write, ‘‘Applying IRT models does
not imply abandoning CTT. Rather, IRT complements CTT to pro-
vide thorough analysis of an instrument.’’ (p. 69). Among the things
that IRT adds to traditional methods is the ability to see how well
items discriminate across different levels of a trait. Sibley (2012),
for example, demonstrated with IRT that four-item IPIP scales rep-
resenting the five major personality domains plus Honesty-Humil-
ity (Sibley et al., 2011) were ‘‘reasonably precise short-form
measures of each of the six major broad-bandwidth dimensions
of personality across a fairly broad range of each latent trait cen-
tered on average or mean levels of each trait’’ (p. 26).

In the present study, IRT could not have been used by itself to
construct 30 four-item facet scales straight from the full IPIP or
even the existing 300-item IPIP-NEO, because IRT assumes unidi-
mensionality for a set of items under analysis. That is, it is assumed
that one underlying factor accounts for a person’s response to an
item (Morizot et al., 2007; Reeve & Fayers, 2005). In fact, Morizot
et al. (2007) recommend conducting an exploratory factor analysis
upon a set of items prior to employing IRT to assess the unidimen-
sionality of that set of items. Obviously, the full IPIP and 300-item
IPIP-NEO are multidimensional. Therefore, at best, IRT could have
been used in the present study to select four items from each exist-
ing 10-item facet scale. I decided to forgo labor-intensive IRT tech-
niques for the simpler Internal/Intuitive strategy on the hunch that
neither technique was more likely to identify substantially more
valid four-item scales from each 10-item pool. Future research
could test this hunch.

One final scale construction issue that needs further explana-
tion is the decision not to select two positively-keyed and two neg-
atively-keyed items for each scale. Some treatises on personality
scale construction (e.g., Furr, 2011; Wolfe, 1993) recommend that
scales be ‘‘balanced’’ by including a roughly equal number of pos-
itively-keyed and negatively keyed items. The assumption under-
lying balancing positively-keyed and negatively-keyed items is
that this reduces the effects of hypothetical response biases toward
‘‘yea-saying’’ (often called acquiescence response bias) and ‘‘nay-
saying’’ (Furr, 2011). I decided not to include item balance as a
standard for item inclusion for two reasons. First, maximizing
alpha reliability was considered to be more important than item
balance, and achieving alpha levels of at least .70 sometimes



Table 1
Item assignments and alphas for IPIP-NEO-120 Scales.

IPIP-300 item no. IPIP-120 item no. Facet key Domain scales, facet scales, and items Alphasa & item-total rs

Neuroticism .90
N1 Anxiety .78

1 1 +N1 Worry about things .58
31 31 +N1 Fear for the worst .60
61 61 +N1 Am afraid of many things .57
91 91 +N1 Get stressed out easily .61

N2 Anger .87
6 6 +N2 Get angry easily .76

36 36 +N2 Get irritated easily .72
126 66 +N2 Lose my temper .75
216 96 �N2 Am not easily annoyed .65

N3 Depression .85
11 11 +N3 Often feel blue .69
41 41 +N3 Dislike myself .70
71 71 +N3 Am often down in the dumps .76

251 101 �N3 Feel comfortable with myself .63

N4 Self-Consciousness .74
76 16 +N4 Find it difficult to approach others .61

106 46 +N4 Am afraid to draw attention to myself .52
136 76 +N4 Only feel comfortable with friends .52
256 106 �N4 Am not bothered by difficult social situations .46

N5 Immoderation .72
111 21 +N5 Go on binges .47
171 51 �N5 Rarely overindulge .54
201 81 �N5 Easily resist temptations .49
231 111 �N5 Am able to control my cravings .55

N6 Vulnerability .76
26 26 +N6 Panic easily .61
56 56 +N6 Become overwhelmed by events .57
86 86 +N6 Feel that I’m unable to deal with things .54

176 116 �N6 Remain calm under pressure .53

Extraversion .89
E1 Friendliness .81

2 2 +E1 Make friends easily .61
62 32 +E1 Feel comfortable around people .68

212 62 �E1 Avoid contacts with others .66
272 92 �E1 Keep others at a distance .58

E2 Gregariousness .79
7 7 +E2 Love large parties .67

37 37 +E2 Talk to a lot of different people at parties .61
157 67 �E2 Prefer to be alone .48
247 97 �E2 Avoid crowds .64

E3 Assertiveness .85
12 12 +E3 Take charge .76
42 42 +E3 Try to lead others .70

132 72 +E3 Take control of things .72
162 102 �E3 Wait for others to lead the way .61

E4 Activity level .71
17 17 +E4 Am always busy .63
47 47 +E4 Am always on the go .60
77 77 +E4 Do a lot in my spare time .52

167 107 �E4 Like to take it easy .26

E5 Excitement Seeking .77
22 22 +E5 Love excitement .58
52 52 +E5 Seek adventure .59

142 82 +E5 Enjoy being reckless .57
172 112 +E5 Act wild and crazy .60

E6 Cheerfulness .80
27 27 +E6 Radiate joy .58
57 57 +E6 Have a lot of fun .59

147 87 +E6 Love life .64
177 117 +E6 Look at the bright side of life .66

Openness to experience .83
O1 Imagination .76

3 3 +O1 Have a vivid imagination .45
33 33 +O1 Enjoy wild flights of fantasy .56
63 63 +O1 Love to daydream .66
93 93 +O1 Like to get lost in thought .56

(continued on next page)
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Table 1 (continued)

IPIP-300 item no. IPIP-120 item no. Facet key Domain scales, facet scales, and items Alphasa & item-total rs

O2 Artistic interests .76
8 8 +O2 Believe in the importance of art .63

68 38 +O2 See beauty in things that others might not notice .44
188 68 �O2 Do not like poetry .54
218 98 �O2 Do not enjoy going to art museums .62

O3 Emotionality .69
13 13 +O3 Experience my emotions intensely .49
43 43 +O3 Feel others’ emotions .44

223 73 �O3 Rarely notice my emotional reactions .46
283 103 �O3 Don’t understand people who get emotional .52

O4 Adventurousness .72
18 18 +O4 Prefer variety to routine .43

138 48 �O4 Prefer to stick with things that I know .53
168 78 �O4 Dislike changes .58
288 108 �O4 Am attached to conventional ways .49

O5 Intellect .75
53 23 +O5 Love to read challenging material .43

203 53 �O5 Avoid philosophical discussions .61
233 83 �O5 Have difficulty understanding abstract ideas .52
263 113 �O5 Am not interested in theoretical discussions .65

O6 Liberalism .64
28 28 +O6 Tend to vote for liberal political candidates .54
58 58 +O6 Believe that there is no absolute right or wrong .31

148 88 �O6 Tend to vote for conservative political candidates .55
268 118 �O6 Believe that we should be tough on crime .31

Agreeableness .87
A1 Trust .86

4 4 +A1 Trust others .72
34 34 +A1 Believe that others have good intentions .65
64 64 +A1 Trust what people say .76

184 94 �A1 Distrust people .74

A2 Morality .76
99 9 �A2 Use others for my own ends .59

159 39 �A2 Cheat to get ahead .54
249 69 �A2 Take advantage of others .68
279 99 �A2 Obstruct others’ plans .47

A3 Altruism .76
74 14 +A3 Love to help others .58

104 44 +A3 Am concerned about others .65
194 74 �A3 Am indifferent to the feelings of others .54
284 104 �A3 Take no time for others .52

A4 Cooperation .73
169 19 �A4 Love a good fight .46
199 49 �A4 Yell at people .53
229 79 �A4 Insult people .58
259 109 �A4 Get back at others .53

A5 Modesty .76
144 24 �A5 Believe that I am better than others .52
174 54 �A5 Think highly of myself .71
204 84 �A5 Have a high opinion of myself .71
264 114 �A5 Boast about my virtues .32

A6 Sympathy .72
29 29 +A6 Sympathize with the homeless .58
59 59 +A6 Feel sympathy for those who are worse off than myself .58

149 89 �A6 Am not interested in other people’s problems .41
239 119 �A6 Try not to think about the needy .49

Conscientiousness .90
C1 Self-Efficacy .63

5 5 +C1 Complete tasks successfully .50
35 35 +C1 Excel in what I do .46
65 65 +C1 Handle tasks smoothly .50

155 95 +C1 Know how to get things done .21

C2 Orderliness .83
40 10 +C2 Like to tidy up .61

160 40 �C2 Often forget to put things back in their proper place .63
190 70 �C2 Leave a mess in my room .72
220 100 �C2 Leave my belongings around .67
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Table 1 (continued)

IPIP-300 item no. IPIP-120 item no. Facet key Domain scales, facet scales, and items Alphasa & item-total rs

C3 Dutifulness .69
45 15 +C3 Keep my promises .53

105 45 +C3 Tell the truth .52
165 75 �C3 Break rules .33
195 105 �C3 Break my promises .58

C4 Achievement-striving .80
50 20 +C4 Work hard .63

140 50 +C4 Do more than what’s expected of me .57
260 80 �C4 Do just enough work to get by .67
290 110 �C4 Put little time and effort into my work .64

C5 Self-Discipline .73
55 25 +C5 Am always prepared .45

145 55 +C5 Carry out my plans .52
205 85 �C5 Waste my time .57
265 115 �C5 Have difficulty starting tasks .58

C6 Cautiousness .87
120 30 �C6 Jump into things without thinking .76
150 60 �C6 Make rash decisions .69
210 90 �C6 Rush into things .72
270 120 �C6 Act without thinking .75

a Cronbach alpha coefficients in boldface.
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required using all positively- or negative-keyed items. Second, I’ve
seen little convincing evidence that response biases play an impor-
tant role in personality measurement. Rorer (1965) argued effec-
tively against response biases long ago. Furthermore, Schriesheim
and Hill (1981) note, ‘‘The prevailing conventional wisdom is that
it is advisable to mix positively and negatively worded items in
psychological measures to counteract acquiescence response bias.
However, there has been virtually no unambiguous empirical evi-
dence to support this recommendation’’ (p. 1101). Schriesheim
and Hill (1981) demonstrated that employing negatively-keyed
items to reduce acquiescence can actually impair response
accuracy.

As a consequence of not using balanced keying as a criterion for
item selection, the proportions of positively- and negatively-keyed
items in the IPIP-NEO-120 are not as equal as in the 300-item IPIP-
NEO or in the NEO PI-R. Proportions of positively-keyed items in
the IPIP-NEO-120 domain scales are as follows: Neuroticism,
71%; Extraversion, 75%; Openness to Experience, 50%; Agreeable-
ness, 29%; Conscientiousness, 46%. Overall, there are 65 posi-
tively-keyed and 55 negatively-keyed items. In comparison,
positively-keyed items in the 300-item IPIP-NEO represent 55%,
60%, 47%, 40%, and 53% of items for the N, E, O, A, and C domain
scales, respectively, or 148 out of 300 items. Positively-keyed items
in the 240-item NEO PI-R represent 56%, 60%, 50%, 54%, and 58% of
N, E, O, A, and C items, respectively, or 134 out of 240 items.

Whether or not keying imbalance in the short IPIP-NEO scales
lowers their validities due to acquiescence was tested in Study 2
by creating an Acquiescence Index (AI) and computing ipsatized
scores with the procedure described in the Appendix A of Soto,
John, Gosling, and Potter (2008) and then examining whether these
ipsatized scores produced a clearer factor structure (Rammstedt,
Goldberg, & Borg, 2010) or correlated higher with external criteria
than normal scores.

3. Study 2: Further validation of the IPIP-NEO-120

3.1. Participants and measures

Four samples were used to further assess the psychometric
properties of the IPIP-NEO-120. The first was Goldberg’s (2008)
Eugene-Springfield community sample (N = 481), which completed
a paper-and-pencil version of the 300-item IPIP-NEO and Costa and
McCrae’s (1992) NEO PI-R; 420 of these participants were also
described by acquaintances with the Big Five Inventory (BFI;
John, Naumann, & Soto, 2008) and the Big Five Mini-Marker scales
(Saucier, 1994). The 300-item IPIP-NEO (henceforth called the IPIP-
NEO-300) was scored for both the original 10-item facet scales and
4-item facet scales to compare the reliabilities of the longer and
shorter forms and the relative abilities of both forms to predict
NEO PI-R scores and acquaintance ratings of the five major person-
ality factors.

Two Internet samples were used. Over the past 12 years, more
than 300,000 persons have anonymously completed an online ver-
sion of the IPIP-NEO-300 and more than 600,000 persons have
completed the IPIP-NEO-120 at the author’s Web site, http://
www.personal.psu.edu/~j5j/IPIP/. The primary purpose of the
Web site is to educate respondents about the Five-Factor Model
of personality; respondents receive narrative feedback upon com-
pleting either inventory. Johnson’s (2005) criteria for protocol
validity were used to remove duplicate protocols and protocols
with apparent inattentive responding, too many missing
responses, or insufficient internal consistency. Prior to screening
for protocol validity, sample sizes were 334,161 cases for the
IPIP-NEO-300 and 690,863 cases for the IPIP-NEO-120. After
screening, final Ns were 307,313 (122,164 male, 185,149 female)
for the IPIP-NEO-300 and 619,150 (248,258 male, 370,892 female)
for the IPIP-NEO-120. The average age for persons completing the
IPIP-NEO-300 was 25.2 (SD = 10.0); for the IPIP-NEO-120 the aver-
age age was also 25.2 (SD = 10.2). Alpha reliabilities and factor
structure for the 10-item IPIP-NEO-300 scales, the 4-item scales
scored from the IPIP-NEO-300, and the scales of the IPIP-NEO-
120 were compared.

The fourth sample contained N = 160 participants (59 males,
101 females) who completed the IPIP-NEO-300 online and were
judged by acquaintances on descriptions of the five domains and
30 facets of personality (Johnson, 2009). Correlations between
these acquaintance ratings and the long and short scales scored
from the IPIP-NEO-300 provide additional primary evidence of
the relative validity of the long and short IPIP-NEO scales.

3.2. Results and discussion

3.2.1. Reliability
Alpha reliability coefficients from the Eugene-Springfield com-

munity sample and two Internet samples are displayed in Table 2.
Data from the community sample and first Internet sample show,

http://www.personal.psu.edu/~j5j/IPIP/
http://www.personal.psu.edu/~j5j/IPIP/


Table 2
Alpha reliability coefficients for the IPIP-NEO inventories.

Scale labels Eugene-spring field sample (N = 501) Internet sample (N = 307,313) Internet sample (N = 619,150)

IPIP-NEO NEO PI-R IPIP 300 IPIP 120 IPIP 300 IPIP 120 IPIP 120

Neuroticism N .94 .88 .95 .90 .90
Anxiety N1 .83 .71 .86 .78 .78
Anger N2 .88 .77 .91 .86 .87
Depression N3 .89 .80 .91 .86 .85
Self-consciousness N4 .80 .63 .82 .72 .70
Immoderation N5 .77 .69 .77 .71 .69
Vulnerability N6 .82 .70 .85 .76 .76

Extraversion E .92 .84 .94 .89 .89
Friendliness E1 .87 .77 .88 .81 .81
Gregariousness E2 .79 .60 .88 .79 .79
Assertiveness E3 .84 .75 .85 .83 .85
Activity level E4 .71 .68 .71 .70 .69
Excitement-seeking E5 .77 .67 .84 .75 .73
Cheerfulness E6 .81 .71 .82 .79 .79

Openness to experience O .92 .85 .90 .82 .81
Imagination O1 .82 .70 .84 .75 .74
Artistic interests O2 .85 .72 .80 .74 .74
Emotionality O3 .81 .67 .77 .66 .65
Adventurousness O4 .77 .66 .80 .70 .70
Intellect O5 .86 .78 .84 .74 .73
Liberalism O6 .86 .76 .77 .64 .63

Agreeableness A .90 .81 .92 .85 .86
Trust A1 .82 .70 .88 .86 .85
Morality A2 .74 .62 .78 .74 .74
Altruism A3 .77 .65 .82 .74 .73
Cooperation A4 .72 .56 .77 .70 .71
Modesty A5 .76 .63 .77 .75 .73
Sympathy A6 .75 .68 .77 .70 .72

Conscientiousness C .92 .84 .94 .90 .90
Self-efficacy C1 .79 .57 .81 .63 .77
Orderliness C2 .83 .76 .85 .82 .83
Dutifulness C3 .71 .47 .78 .67 .67
Achievement-striving C4 .79 .68 .82 .79 .79
Self-discipline C5 .85 .66 .89 .73 .71
Cautiousness C6 .76 .70 .84 .86 .88
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as one would expect, that the alphas for the 4-item facet scales of
the IPIP-NEO-120 are slightly lower than the alphas for the 10-item
facet scales (mean alphas of .80 vs. .68 in the community sample
and .82 vs. .75 in the Internet samples. Perhaps of most
interest are the alpha coefficients in the larger Internet sample
(N = 619,150) because scores from this sample come directly from
the 120-item inventory rather than the 300-item inventory scored
for the 120-item version. Facet score alphas range from .63 to .88,
with all but three facets showing alphas of .69 or greater. Although
.70 is often cited as a minimum level of acceptable personality
scale reliability, in reality ‘‘sufficient’’ reliability depends upon
the purpose of psychological testing. Nunnally (1978) suggests that
.70 is sufficient in the early stages of research, while .95 is a desir-
able standard when making important life decisions about individ-
uals. Hair et al. (2006) say that alphas above .60 are acceptable for
research, especially if the scales have only a few items. By these
standards, the IPIP-NEO-120 facet scales have sufficient reliability
for research studies, but probably should not be used to make
important decisions about individuals.
3.2.2. Primary validity
The original IPIP-NEO was designed to measure constructs

similar to those in the NEO PI-R (Costa & McCrae). Therefore, the
primary validity of the IPIP-NEO inventories is represented by
the correlations between its scales and the corresponding scales
of the NEO PI-R. Those correlations, shown in Table 3, average
.73 (.94 corrected for attenuation due to unreliability) for the
longer scales from the IPIP-NEO-300 and .66 (.91 corrected for
attenuation) for the 4-item scales from the IPIP-NEO-120. Although
the long and short IPIP-NEO scales do not measure exactly the
same constructs as the NEO PI-R, they measure highly similar con-
structs, and correlations with the NEO PI-R scales are only slightly
lower for the IPIP-NEO-120 4-item scales.
3.2.3. Correlations between scale scores and acquaintance ratings
Additional evidence for the validity of the long and short IPIP-

NEO scales can be found in the correlations between these scales
and corresponding acquaintance ratings of the five major personal-
ity factors as assessed by the BFI and Mini-Markers. These values,
computed from the Eugene-Springfield community sample, are
also shown in Table 3. The correlations with these measures were
expected to be lower than with the NEO PI-R because of method
differences (self-report vs. acquaintance ratings) and the different
operationalizations of the five factors in the BFI and Mini-Markers.
Also, the facet scales represent narrower subdomains of the five
personality factors and therefore should not correlate as highly
as the five domain scores.

Table 3 shows that the self-acquaintance correlations are well
within expectable values for self/other agreement, given the
factors that affect the accuracy of self-perception and the percep-
tion of others (Funder, 1999; Vazire, 2010). The table also shows
that the magnitude of correlations with the acquaintance ratings
was nearly identical for the 10-item and 4-item facet scales. For
the five IPIP-NEO domain scales, correlations with the correspond-
ing five BFI scales averaged .48 and .46 and with the five Mini-
Marker scales, .43 and .40, for the long and short IPIP-NEO scales,



Table 3
Validity of the IPIP-NEO inventories.

Scale labels Eugene-springfield sample (Ns = 420–501) Local sample (N = 160)

Correlations with NEO Correlations with BFIa Correlations with MiniMarkersa Correlations with acquaintance ratingsb

IPIP-NEO NEO PI-R IPIP 300 IPIP 120 IPIP 300 IPIP 120 IPIP 300 IPIP 120 IPIP 300 IPIP 120

Neuroticism N .88 .87 .47 .46 .34 .33 .52 .49
Anxiety N1 .76 .76 .45 .44 .32 .30 .44 .40
Anger N2 .77 .71 .41 .32 .36 .29 .55 .55
Depression N3 .81 .76 .39 .38 .30 .28 .61 .61
Self-consciousness N4 .73 .60 .25 .18 .10 .06 .47 .33
Immoderation N5 .74 .65 .24 .25 .24 .21 .33 .33
Vulnerability N6 .78 .74 .36 .36 .22 .23 .44 .43

Extraversion E .89 .85 .51 .49 .48 .45 .43 .42
Friendliness E1 .76 .68 .43 .42 .42 .41 .41 .39
Gregariousness E2 .78 .73 .36 .37 .33 .35 .42 .37
Assertiveness E3 .81 .73 .45 .29 .46 .30 .47 .39
Activity level E4 .72 .63 .34 .31 .31 .27 .37 .36
Excitement-seeking E5 .67 .59 .15 .15 .12 .10 .46 .43
Cheerfulness E6 .77 .69 .34 .28 .29 .24 .39 .42

Openness to experience O .87 .84 .58 .57 .52 .49 .30 .27
Imagination O1 .74 .69 .37 .29 .34 .29 .26 .20
Artistic interests O2 .80 .76 .45 .45 .37 .34 .36 .36
Emotionality O3 .71 .65 .34 .33 .33 .25 .42 .39
Adventurousness O4 .72 .62 .40 .38 .28 .30 .28 .19
Intellect O5 .81 .75 .43 .41 .31 .40 .24 .23
Liberalism O6 .71 .63 .40 .36 .44 .33 .35 .34

Agreeableness A .83 .76 .38 .33 .35 .31 .29 .25
Trust A1 .78 .73 .29 .31 .26 .27 .30 .28
Morality A2 .65 .54 .22 .15 .22 .16 .14 .09
Altruism A3 .68 .54 .32 .23 .28 .19 .16 .14
Cooperation A4 .72 .62 .40 .31 .35 .29 .25 .25
Modesty A5 .71 .64 .10 .08 .08 .07 .22 .24
Sympathy A6 .62 .55 .21 .18 .23 .21 .44 .35

Conscientiousness C .84 .80 .46 .45 .45 .44 .42 .42
Self-efficacy C1 .68 .59 .22 .25 .21 .24 .26 .25
Orderliness C2 .77 .68 .45 .41 .49 .43 .57 .52
Dutifulness C3 .60 .53 .32 .27 .27 .24 .35 .33
Achievement-striving C4 .71 .57 .32 .35 .30 .33 .37 .41
Self-discipline C5 .77 .72 .31 .31 .30 .31 .37 .32
Cautiousness C6 .69 .61 .32 .21 .28 .19 .28 .27

a Correlations of r = .0804 or greater are significant at the p < .05 level (two-tailed).
b Correlations of r = .1306 or greater are significant at the p < .05 level (two-tailed).
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respectively. The strongest correspondence between self and
acquaintance scores was for Openness to Experience (rs ranging
from .49 to .58), and the weakest, for Agreeableness (rs from .31
to .38). As expected, the narrower facet scales correlated slightly
lower with the BFI domain scales, averaging .33 and .30, and with
the Mini-Marker domain scales, averaging .29 and .27 for the long
and short IPIP-NEO scales, respectively. As with the correlations
between IPIP domain scales and corresponding BFI and Mini-Mar-
ker scales, the strongest correspondence was found for the Open-
ness to Experience facets (average rs between .32 and .40), and
the weakest, for Agreeableness (average rs between .20 and .26).
Studies of self-observer agreement typically show the lowest levels
of correspondence for the Agreeableness domain, possibly because
of the unique perceptions and motivations of actors and observers
(see Edmonds, Goldberg, Hampson, & Barckley, 2013).

Acquaintance ratings in the local sample (N = 160) are of
particular interest because acquaintances rated targets who had
completed the IPIP-NEO-300 on written descriptions of the five
domains and all 30 facets (Johnson, 2009). For example, for the
Friendliness facet, acquaintances were asked to rate the standing
of the target on friendliness with the following description:
‘‘Friendliness. Friendly people genuinely like other people and
openly demonstrate positive feelings toward others. They make
friends quickly and it is easy for them to form close, intimate rela-
tionships. Low levels of Friendliness do not necessarily indicate
coldness and hostility, but people with low Friendliness do not
reach out to others and are perceived as distant and reserved.’’
Raters were asked to rate targets on an 11-point percentile scale,
with the rating categories labeled as follows: 1 or 10, Low; 20,
Low-Average; 30, 40, 50, 60, or 70, Average; 80, High-Average;
90 or 99, Very High. The Johnson (2009) study was designed to
examine the correspondence between standardized self-report
scores and acquaintance perceptions of low, average, or high trait
standing; for the current study we are interested simply in the cor-
relations between IPIP-NEO self-report scores and the acquain-
tance ratings of the corresponding domains and facets.

For the five broad domains, the long and short IPIP-NEO scales
showed about equally good correspondence with acquaintance rat-
ings. The average correlation for the 10-item scales was .39, and for
the 4-item scales, .37. Neuroticism showed the strongest agree-
ment (rs = .52 and .49 for the long and short scales, respectively),
and Agreeableness once again showed the weakest Agreement
(rs = .29 and .25, respectively). At the facet level, again the long
and short versions of the IPIP-NEO showed comparable correspon-
dence with acquaintance ratings, with average rs of .37 and .34,
respectively. Paralleling findings for the domains, the Neuroticism
facets showed the strongest correspondence (average rs = .47 and
.44) and Agreeableness facets, the weakest correspondence (aver-
age rs = .25 and .23) with the acquaintance ratings. Differences in
the magnitudes of correlations across personality factors might
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be understood in terms of differences in motivation and informa-
tion available to judges and targets (Funder, 1999; Vazire, 2010);
for the purpose of the current study the important finding is that
the short IPIP-NEO scales are working about as well as the original,
longer scales.

3.2.4. Factor structure
The two large Internet samples were used to examine the factor

structure of the IPIP-NEO-300 and IPIP-NEO-120. Three principal
components analyses were conducted. In each case, five compo-
nents were extracted and subjected to varimax rotation with
Kaiser normalization. The first analysis entered scores from the
30 10-item facet scales, the second used 4-item facet scale scores
computed from the IPIP-NEO-300, and the third used 4-item facet
scale scores from the IPIP-NEO-120. Results are displayed in
Table 4.

Although the usual five major personality factors are clearly
represented by the loadings in all three analyses, not all facets
show their highest loading on the expected component. For
example, in all three analyses, N4 Self-Consciousness shows a
stronger (negative) loading on the Extraversion factor than the
Neuroticism factor. The difference in loadings was less pronounced
for the analysis of the 10-item facet scales (�.54 and .51 for E and
N, respectively) than for the 4-item scales scored from the
IPIP-NEO-300 (�.71 and .23) and the 4-item scales from the
IPIP-NEO-120 (�.73 and .00). A similar pattern can be found for
E4 Activity Level, which loads higher on the Conscientiousness
Table 4
Factor component loadings of IPIP-NEO facet scale scores.

Scale labels Component loadings, IPIP-NEO-300 10-item
scales

Compon
scales

IPIP-NEO 1 2 3 4 5 1

Neuroticism N
Anxiety N1 �.27 �.03 .86 .04 �.03 �.33
Anger N2 �.11 .03 .74 �.40 �.03 �.08
Depression N3 �.38 �.32 .69 �.10 .08 �.49
Self-consciousness N4 �.54 �.30 .51 .22 �.12 �.71
Immoderation N5 .21 �.34 .53 �.21 .08 .10
Vulnerability N6 �.16 �.30 .82 .06 �.12 �.29
Extraversion E
Friendliness E1 .82 .20 �.15 .24 �.03 .81
Gregariousness E2 .85 .07 �.06 .02 �.07 .83
Assertiveness E3 .59 .48 �.13 �.34 .19 .45
Activity level E4 .28 .67 .01 �.15 .02 .32
Excitement-seeking E5 .65 �.18 .00 �.35 .17 .63
Cheerfulness E6 .73 .04 �.17 .19 .14 .70

Openness to experience O
Imagination O1 .07 �.18 .15 �.06 .68 .07
Artistic interests O2 .20 .11 .11 .30 .63 �.01
Emotionality O3 .21 .18 .56 .24 .48 .14
Adventurousness O4 .40 .05 �.31 �.04 .53 .38
Intellect O5 �.10 .21 �.23 �.07 .79 �.10
Liberalism O6 �.08 �.31 �.02 .02 .55 �.02

Agreeableness A
Trust A1 .45 .01 �.26 .53 .02 .40
Morality A2 �.13 .25 �.06 .77 �.02 �.13
Altruism A3 .45 .22 .03 .70 .18 .28
Cooperation A4 �.05 �.04 �.22 .81 �.04 �.15
Modesty A5 �.34 �.20 .20 .49 �.21 �.27
Sympathy A6 .15 �.03 .18 .70 .34 .15

Conscientiousness C
Self-efficacy C1 .16 .68 �.47 .07 .23 .13
Orderliness C2 �.13 .66 .08 .18 �.29 �.05
Dutifulness C3 �.08 .57 �.17 .59 �.06 �.09
Achievement-striving C4 .14 .82 �.14 .07 .11 .07
Self-discipline C5 .07 .78 �.25 .13 �.12 .15
Cautiousness C6 �.45 .49 �.32 .38 �.07 �.31

Note. Loadings equal to or greater than .40 are in boldface type.
factor than the Extraversion factor, and O3 Emotionality, which
loads higher on the Neuroticism factor than the Openness to Expe-
rience factor.

If the original 10-item IPIP-NEO facet scales do not show their
highest loadings on the expected factor, it is unlikely that the 4-
item scales will show their highest loadings on the expected factor.
But, in some cases, the IPIP-NEO-120 facets scales fail to show their
expected highest loadings even when the 10-item facets scales do.
Examples are the 4-item E3 Assertiveness scale, which loads higher
on the Conscientiousness factor than the Extraversion factor, and
the 4-item A4 Cooperation scale and 4-item C6 Cautiousness scale,
which load highest on the Neuroticism factor (opposite in sign
from the Neuroticism facet loadings).

An important question is whether the failure of all facets to load
primarily on their expected factor is due to imbalance in the IPIP
scales coupled with acquiescent responding from participants, or
to the IPIP factor structure simply reflecting the structure of its
parent inventory, the NEO PI-R. Because some of the IPIP-NEO-
120 facet scales do not contain equal numbers of positively- and
negatively-keyed items, scores from respondents who are prone
to acquiescence response bias could be inappropriately high or
low, possibly distorting the factor structure of the inventory
(Rammstedt et al., 2010). To test for this possibility, a content-bal-
anced tendency toward acquiescence indicator (Acquiescence
Index or AI) was created by computing the mean of responses to
29 pairs of items with opposite implications for personality (e.g.,
item 4, ‘‘Trust others’’ vs. item 94, ‘‘Distrust people.’’). Responses
ent loadings, IPIP-NEO-300 4-item Component loadings, IPIP-NEO-120 4-item
scales

2 3 4 5 1 2 3 4 5

�.09 .76 .15 �.12 �.52 �.54 �.08 .35 �.20
.00 .73 �.29 �.04 �.30 �.72 .09 �.06 �.12
�.29 .59 .04 .08 �.63 �.40 �.28 .17 .05
�.21 .23 .12 �.10 �.73 .00 �.24 .09 �.12
�.39 .44 �.07 .13 �.01 �.52 �.28 .07 .09
�.25 .70 .18 �.16 �.47 �.52 �.23 .34 �.23

.17 �.14 .22 �.07 .82 .02 .19 .20 �.07

.02 .02 .05 �.04 .79 �.21 .08 .10 �.06

.56 .00 �.26 .17 .37 �.15 .62 �.16 .17

.60 .10 .02 �.02 .22 �.07 .62 .11 �.04
�.23 .22 �.22 .23 .53 �.49 �.13 �.11 .22

.18 �.26 .22 .01 .75 .13 .19 .17 �.01

�.25 .21 .00 .58 .00 �.33 �.21 .11 .54
.10 .04 .27 .71 �.03 .04 .09 .34 .69
.13 .42 .50 .31 .00 �.20 .13 .68 .23
�.01 �.24 �.04 .54 .40 .09 .01 �.05 .56

.15 �.16 �.02 .78 �.06 .14 .17 .01 .78
�.23 �.03 .06 .47 �.02 �.05 �.22 .05 .45

�.05 �.27 .48 �.07 .47 .29 �.08 .35 �.07
.29 �.22 .65 .02 �.02 .54 .19 .50 .00
.18 .10 .73 .18 .24 .13 .17 .77 .11
.13 �.43 .64 .00 .01 .70 .02 .41 .02
�.20 .17 .48 �.14 �.25 .16 �.28 .46 �.17

.07 .13 .67 .26 .11 .08 .04 .71 .20

.72 �.23 .11 .11 .21 .20 .74 �.03 .08

.58 �.08 .10 �.23 �.04 .25 .52 .07 �.22

.52 �.23 .43 �.13 �.02 .50 .44 .33 �.15

.78 �.05 .16 .04 .04 .22 .75 .20 .03

.81 �.19 .03 �.09 .19 .28 .77 .03 �.08

.46 �.48 .19 �.03 �.19 .63 .37 .01 �.01
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to all IPIP-NEO-120 items were ipsatized by subtracting each
respondent’s AI score from the item response and dividing by the
standard deviation of AI. (Item numbers for the 29 pairs of opposite
items and the SPSS syntax for generating ipsatized item scores are
shown in the Appendix A.)

30 Facet scores based on ipsatized item responses were
computed, and these scores were correlated with the BFI and
Mini-Marker acquaintance ratings in the Eugene-Springfield com-
munity sample to see if the correlations were higher than those
based on scores where acquiescence was not controlled. In the
Internet sample that completed the IPIP-NEO-120, 30 facet scores
based on ipsatized responses were subjected to the same principal
component analyses conducted earlier to see if a clearer factor
structure emerged. The factor structures from both the normally-
scored scales and acquiescence-controlled scales in this Internet
sample were rotated in procrustean fashion toward the factor
structure of the NEO PI-R (Costa & McCrae, 1992, p. 44) with an
SPSS script developed by Fischer and Fontaine (2011) and made
available by Wuensch (2014). The SPSS script also generated
Tucker’s coefficient of congruence, allowing an assessment factor
structure similarity from each scoring method to the facet factor
structure of the NEO PI-R.

AI scores ranged from 2.55 to 3.66 (SD = 3.04) in the Eugene-
Springfield sample. To see whether this overall acquiescence index
was personologically meaningful, AI was correlated with the BFI
and Mini-Marker acquaintance ratings and with the NEO PI-R
domain scores. A small but statistically significant and consistent
negative correlation was found between AI and all three measures
of Conscientiousness (rs = �.15, �.15, and �.13, respectively; all
ps < .01), indicating a slight tendency for individuals showing
acquiescent responding to be unconscientious. This interpretation
is reinforced by a correlation of �.16 (p < .001) between AI and
Jackson’s measure of individual profile reliability (Johnson, 2005)
found in the Internet sample that completed the IPIP-NEO-300.
The more important question, however, is whether correcting for
acquiescence by ipsatizing item responses improves the validity
of the 30 facet scale scores.

Consistent with the recommendations of Schriesheim and Hill
(1981) against trying to counteract acquiescence, analyses with
ipsatized scoring indicated that controlling for acquiescence
decreases, rather than increases, the validity of the IPIP-NEO-120
facet scales. Whereas the normally-scored domain scores from
the IPIP-NEO-120 correlated on average .46 with the BFI scales
and .40 with the Mini-Marker scales in the community sample,
domain scores based on ipsatized scoring correlated on average
.08 with the BFI and .05 with the Mini-Markers. When scored nor-
mally, Tucker’s coefficient of congruence between factors in the
NEO PI-R and IPIP-NEO-120 were found to be .93, .97, .92, .87,
and .95 for the N, E, O, A, and C factors in the Internet sample that
completed the IPIP-NEO-120. When acquiescence was controlled
with ipsatized scoring, the coefficients of congruence were .63,
.81, .57, .81, and .67. These findings indicate that the factor struc-
ture of the IPIP-NEO-120 actually aligns very well with the factor
structure of its parent, the NEO PI-R, and that there is no indication
that imbalanced keying and acquiescence are problems for the
IPIP-NEO-120.

4. General discussion

The IPIP-NEO-120 has been freely distributed since its construc-
tion in October, 2000. Consequently, studies employing this instru-
ment have begun to appear in the published literature. Research
employing the IPIP-NEO-120 has addressed the following topics:
behavior in online role playing games (Eladhari & Mateas, 2008;
Mosley, 2010), collaborative task performance (McGivney,
Smeaton, & Lee, 2009), consumer choice in technology products
(Saati, Salem, & Brinkman, 2005), cooperation in orthodontic
patients (Gilbert, 2009), drinking in first-year college students
(McAdams & Donnellan, 2009), genetics of myopia (van den Berg,
Dirani, Chen, Haslam, & Baird, 2008), performance in financial
day-traders (Lo, Repin, & Steenbarger, 2005), personality variability
and interpersonal dysfunction (Clifton & Kuper, 2011), personnel
selection (Li, Lai, & Kao, 2008), psychopathic personality traits
(Miller & Lynam, 2012; Witt, Donnellan, & Blonigen, 2009), reac-
tions to ostracism (McDonald & Donnellan, 2006), risk preference
(Blackstone, Crabb, & Oswald, 2009), and traits of security person-
nel (Whalen & Gates, 2007). Until the publication of the current
article, researchers have initiated their projects on the basis of
informal communications from the author about preliminary,
unpublished findings about the promising reliability and validity
of the IPIP-NEO-120. Future researchers who are considering using
the IPIP-NEO-120 now have a published source of information on
its reliability and validity.

The construct validity of a psychological measure is, of course,
never established by the publication of one study or even a large
set of studies. Construct validation is a never-ending process
involving continuous theory-testing with new studies (Hogan &
Nicholson, 1988). The philosophy underlying the International Per-
sonality Item Pool project involves open-source sharing among
professionals and encouraging revisions and experimentation with
IPIP scales (Goldberg et al., 2006). I therefore expect others to
experiment with the items in the International Personality Item
Pool, looking for ways to measure the 30 facets that improve upon
the length, content, reliability, validity, and factor structure of the
IPIP-NEO-120.

A strength of the current study is its employment of large sam-
ples to identify the ‘‘best’’ four items (from an internal-consistency
viewpoint) from each 10-item facet scale from the original IPIP-
NEO and to verify that the IPIP-NEO-120 possesses acceptable reli-
ability and validity for future research. My own sense from exhaus-
tive examination of item-total correlations in each of the 30 facets
is that researchers are unlikely to measure all 30 facets reliably
with fewer than four items per scale. However, a limitation of
the study is that alternative methods for constructing a shorter
inventory of the 30 facets were not explored. Although the IPIP-
NEO-120 is a relatively short inventory of the 30 facets, there
may be ways of measuring the 30 facets more efficiently. For
example, researchers who are willing to employ facet scales with
unequal numbers of items may find that some facets can be reli-
ably and validly measured with fewer than four items. Also,
researchers who want to shorten administration time could
develop more efficient computer adapted testing (CAT) versions
of the IPIP-NEO using item response theory (e.g., Trippe &
Harvey, 2003).

To encourage and facilitate improved measurement of the 30
facets of the FFM with short scales, future plans including placing
item responses from the two large Internet samples used in the
current study in the public domain for analyses by interested
members of the personality research community. Hopefully this
data sharing will encourage other IPIP users to share their data,
helping the IPIP website to move closer toward its vision of serving
as a ‘‘scientific collaboratory’’ that ‘‘may include raw data available
for reanalysis’’ (International Personality Item Pool: A Scientific
Collaboratory for the Development of Advanced Measures of
Personality Traits, n.d.). Science is meant to be an open, collabora-
tive endeavor, limited only by the imagination of researchers. In
that spirit, what the present study offers is not just the validation
of the current IPIP-NEO-120 as the only end product of Internet
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data analysis, but the underlying data set itself, grist for the mill of
scientific imagination. Future research may use the data to
construct a better 30-facet measure, but might also use these large
data sets in imaginative, unforeseen ways.
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Appendix A

Computing the Content-Balanced Acquiescence Index and Ips-
atizing the IPIP-NEO-120 Items.

Across the five factor domains the IPIP-NEO-120, 29 item pairs
with opposite implications for personality (e.g., item 4, ‘‘Trust oth-
ers’’ vs. item 94, ‘‘Distrust people’’) were identified to compute an
Acquiescence Index (AI) that was independent of item content. All
pairs came from the same facet scale and are keyed in opposite
directions. To verify that these opposite-content item pairs tended
to be answered in opposite directions, Pearson correlations were
computed for each item pair in the Internet sample that completed
the IPIP-NEO-120. In every case, responses to the item pairs
showed a significant negative correlation. Item numbers (see the
column labeled ‘‘IPIP-120 Item No.’’ in Table 1 in the main text)
for the 29 pairs are as follows: 4 and 94, 44 and 74, 59 and 119,
10 and 70, 15 and 105, 45 and 75, 20 and 110, 50 and 80, 25 and
115, 55 and 85, 2 and 62, 32 and 92, 7 and 97, 37 and 67, 12 and
102, 77 and 107, 36 and 96, 41 and 101, 16 and 106, 21 and 51,
56 and 116, 8 and 98, 38 and 68, 13 and 73, 43 and 103, 18 and
48, 23 and 113, 28 and 88, 58 and 118.

The SPSS syntax below computes AI for each individual as the
mean of their responses to the 29 pairs of opposite-content items.
The syntax then calculates the dispersion of their responses as the
standard deviation of their responses to the items. Then, ipsatized
item responses are calculated by subtraction AI from each of the
120 item responses and dividing by the dispersion of the oppo-
site-content items.
COMPUTE acqavg = mean(I2,I4,I7,I8,I10,I12,I13,I15,I16,
I18,I20,I21,I23,I25,I28,I32,I36,I37,I38,I41,I43,I44,I45,
I48,I50,I51,I55,I56,I58,I59,I62,I67,I68,I70,I73,I74,I75,
I77,I80,I85,I88,I92,I94,I96,I97,I98,I101,I102,I103,
I105,I106,I107,I110,I113,I115,I116,I118,I119).

COMPUTE acqsd = sd(I2,I4,I7,I8,I10,I12,I13,I15,I16,
I18,I20,I21,I23,I25,I28,I32,I36,I37,I38,I41,I43,I44,
I45,I48,I50,I51,I55,I56,I58,I59,I62,I67,I68,I70,
I73,I74,I75,I77,I80,I85,I88,I92,I94,I96,I97,I98,I101,
I102,I103,I105,I106,I107,I110,
I113,I115,I116,I118,I119).

EXECUTE.
COMPUTE za1 = (I1-acqavg)/acqsd.
COMPUTE za2 = (I2-acqavg)/acqsd.
COMPUTE za3 = (I3-acqavg)/acqsd.
.
.
.
COMPUTE za120 = (I120-acqavg)/acqsd.
EXECUTE.
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