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The Five-factor theory of personality (FFT) has pervaded personality research in recent years. Although many reliable and valid measurement
instruments exist for use with adults, adolescents, and even elementary-age children, there is a lack of available 5-factor measurement tools for use
with preschool children. This article expands on previous work developing the M5-PS, a rating form for preschool children designed to be completed
by classroom teachers or caregivers. A total of 621 children were rated by their teachers on the 90-item working form of the M5-PS. Through a
combination of empirical and rational scale refinement methods, the number of items has been reduced to 35, yielding a revised instrument, the
MS5-PS-35, with substantially improved construct validity and scale internal consistency. Potential changes in external validity were evaluated by

comparative reanalysis of an existing data set.

The Five-factor theory of personality (FFT) has clearly be-
come the dominant paradigm for studying personality in adults
(Gosling & John, 1999; Marsh et al., 2010), and to an increasing
degree this framework is being applied to children, even very
young ones (Deal, Halverson, Martin, Victor, & Baker, 2007;
Kohnstamm, Halverson, Mervielde, & Havill, 1998). A major
tool of researchers working with adult subjects is the self-report
questionnaire, a tool not available to researchers working with
young children. The most frequent substitute with child popula-
tions is the observer rating form, usually completed by parents
or teachers. However, most such instruments are either grounded
in temperament theories or are focused on specific pathologi-
cal syndromes (e.g., Achenbach & Rescorla, 2000). This article
describes the development and psychometric characteristics of
an FFT questionnaire for preschool children, specifically the re-
finement of a 90-item working version of the instrument to a new
35-item version that exhibits improved reliability and construct
validity.

Over the past 20 to 30 years the FFT has gradually achieved
prominence in the field of personality psychology (Digman,
1990; Goldberg, 1993). Although not without critics (e.g.,
Block, 1995), the FFT has been shown as a useful perspective
across a wide range of cultures, age groups, and even species
(Costa & McCrae, 1992a; Gosling & John, 1999).

The downward extension of this theoretical framework to
younger individuals has been somewhat slower, but recent years
have shown much published research applying the FFT to ado-
lescents and children (e.g., Costa & McCrae, 1994; Digman &
Shmelyov, 1996; Kohnstamm et al., 1998). Evidence is rapidly
accumulating that this theoretical framework is indeed very ap-
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plicable to the preschool age range and could supplant traditional
temperamental models in describing individual differences in
young children (see, e.g., Abe & Izard, 1999; Asendorpf &
Denissen, 2006; De Pauw, Mervielde, & Van Leeuwen, 2009;
Grist & McCord, 2010; Halverson et al., 2003). There has also
been research with self-report measures developed for young
children ages 5 to 7 (Measelle, John, Ablow, Cowan, & Cowan,
2005). However, it is difficult to use self-report measures reli-
ably with preschool children ages 3 and 4 due to the nature of
language and cognitive development of this age group.

Some researchers caution against simply assuming that adult
models of individual differences, such as the FFT, automati-
cally apply to children as well. See, for example, Kohnstamm
et al. (1998) for a discussion of these concerns. However, the
five factors do have strong roots in the evolutionary psychology
literature, where they are seen as evolved psychological mech-
anisms that are basic to human nature (e.g., D. M. Buss, 1991;
Nettle, 2006). Consistent with this perspective, Gosling and
John (1999) presented data showing the presence of all five fac-
tors in the closest relative of humans, the common chimpanzee.
Seminal work by Digman, based on data collected from 1959
to 1967, reanalyzed by Goldberg (2001), also provides strong
support for the basic idea that the FFT is applicable and useful
in describing individual differences in children. Briefly, teacher
ratings of more than 2,500 children were collected by Digman
and colleagues on two Hawaiian islands. Digman was arguing
for amodel of child personality that included at least 10 different
factors and thus included a wide range of variables. Note that the
time period of this research predates the emergence of the FFT
as a dominant paradigm. In data from all six samples, which
varied in size from 100 to 885 children from first to sixth grade,
the five-factor structure emerged clearly. In addition, Goldberg
argued that there was no evidence of broad factors beyond these
five. Further, he documented the assertion that Digman’s child
data contributed substantially to the clarification, emergence,
and dominance of the FFT. Finally, although Kohnstamm et al.
(1998) argued on a conceptual level that we should be hesitant
to apply adult models to children, the empirical data from their
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large, methodologically excellent, cross-cultural study yields
possibly the most compelling data to date that the FFT is the
most appropriate framework for studying child personality. Re-
searchers in seven different countries interviewed parents in
their homes, asking the simple open-ended question, “Tell me
about your child.” Data were recorded, transcribed, and coded.
Of the total of 24,000 descriptors provided by parents, approxi-
mately 85% fit more easily into the five factors of the FFT than
into any other of the 14 categories available to coders. The orig-
inal 14 categories included traditional temperament concepts
as well as other variables suggested by the developmental psy-
chology literature. That is, the FFT was not at all an a priori
organizational framework, but rather one that emerged empiri-
cally from the rigorously analyzed qualitative data.

On a practical level, one constraining factor has been a rela-
tive dearth of rating forms based on the FFT and designed for
preschool children. Personality researchers working with adult
subjects have many well-validated instruments, including the
Revised NEO Personality Inventory (NEO PI-R) and the NEO
Five-Factor Inventory (NEO-FFI; Costa & McCrae, 1992b), the
Big Five Inventory (John & Srivastava, 1999), the Hogan Per-
sonality Inventory (Hogan & Hogan, 1992), and public-domain
proxy scales for all of these instruments, and more, available
through Goldberg’s (1999) International Personality Item Pool
(IPIP) project Web site (see also International Personality Item
Pool, 2001). Psychologists studying personality in preschool
children typically find themselves with potentially useful the-
ory but no measurement tool.

Historically, child development specialists have viewed
preschool children through the lens of temperament constructs,
which are generally seen as having a strong neurobiological and
genetic basis (Mervielde, De Clercq, De Fruyt, & Van Leeuwen,
2005). Assessment instruments have thus been based primarily
on temperament theories (e.g., A. H. Buss & Plomin, 1975;
Rothbart & Derryberry, 1981; Thomas & Chess, 1977). In con-
trast, individual differences in adults are most commonly de-
scribed as personality characteristics or traits, which might be
rooted in temperament, but are also influenced by environment
and experience. As noted earlier, over the last decade or so
the use of personality theory, specifically the FFT, to assess
adolescents and school-age children has increased significantly
(De Clercq & De Fruyt, 2003; De Fruyt, Mervielde, Hoekstra,
& Rolland, 2000; Eysenck, Makaremi, & Barrett, 1994). Fur-
thermore, there has been a downward extension of the FFT to
incorporate individual differences in preschool children as well.
Although several FFT-based measures have been developed for
use with children and adolescents, they are not suitable for
preschoolers due to significant developmental differences be-
tween young children ages 3 to 5 and children 6 and older. Two
notable exceptions are the Hierarchical Personality Inventory
for Children (HPiC; Mervielde & De Fruyt, 2002) and the In-
ventory of Children’s Individual Differences (ICID; Deal et al.,
2007; Halverson et al., 2003).

The ICID original form consisted of 108 items, and the 2007
revision has 50 items. This instrument derives from the land-
mark research of Kohnstamm et al. (1998), described earlier,
in which they obtained “free descriptions” from parents about
their children from seven different countries. These narrative
data were analyzed through rigorous qualitative research tech-
niques and about 85% of the coded parent comments were re-
liably categorized in conceptual groupings based on the FFT.
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The ICID exhibits good reliability and validity and is available
to researchers from the authors.

In this article we describe the development of another ques-
tionnaire for preschoolers, the M5-PS-35, starting from a dif-
ferent place. Briefly, whereas Halverson and colleagues ap-
proached the task of systematizing the study of child personality
qualitatively and relatively atheoretically, through parental free
descriptions, we base our own efforts squarely in the historical
lineage of the FFT.

Development of the M5—PS

We began by adopting the FFT as our conceptual frame-
work for child personality. Thus, the first step in developing
the M5-PS questionnaire was to identify a broad item pool that
contained a breadth of content sufficient to span the five factors.
Goldberg’s (1999) IPIP project provides at this time 2,413 per-
sonality items of similar format, freely available on the IPIP Web
site (International Personality Item Pool, 2001). Through cor-
relational analysis, these items have been used to form “proxy”
scales for many published personality instruments as well as
unpublished research scales. Of these 2,413 items, 336 have
been specifically correlated with domains and facets of Costa
and McCrae’s NEO PI-R. Three different proxy instruments
are presented by Goldberg (1999). First, the 10 items correlat-
ing most highly with each of the six facets of each of the five
domains were identified, producing a 300-item set that allows
measurement of each of the 30 facets, with scores that can be
summed across facets to measure the five broad domains (with
60 items each). A second proxy instrument was developed by
identifying the 20 items with the highest correlations with each
of the five domains, producing a 100-item questionnaire that
yields the five domain scores only. Finally, a shorter form was
developed using the 10 items with the highest correlations with
each domain, resulting in a 50-item set. Of course, all items in
the 50-item set also occur on the 100-item set. However, because
the 300-item set was developed by targeting facets rather than
domains, some items were included on the 50- and 100-item sets
that were not included on the 300-item set. Thus, it takes 336
items to completely capture all of the identified high correlates
with the NEO PI-R (see Goldberg et al., 2006, for a more de-
tailed presentation of the development of the IPIP proxy scales).

These 336 items are, of course, adult oriented. They have
been used satisfactorily with older and midadolescents, but not
with children. Our next step, then, was to review each of the 336
items, eliminating many and rewriting many more, to create an
item set that would be appropriate for preschool children. The
IPIP items are written in first person with pronoun implied. We
rewrote all items in implied third person, which in some cases
required modifying pronouns to gender-neutral forms (e.g., him-
self/herself). Many items had content that was not relevant to
this age group and were thus discarded, such as “Am politically
liberal,” “Use flattery to get ahead,” “Am not interested in ab-
stract ideas,” and “Pay my bills on time.” With regard to content,
most rewritten items are very similar to the original IPIP items.
This step resulted in 158 items that were seen as appropriate
for the age range, written in a form to be rated by a parent
or preschool teacher. This experimental form was labeled the
MS5-PS-X.

The next step was to have the 158 items rated by a panel
of judges as to their relevance for the preschool age group. A



Downloaded by [James Madison University] at 20:07 29 April 2012

THE M5-PS-35 PERSONALITY QUESTIONNAIRE

group consisting of 3 early childhood educators, 10 preschool
teachers, and 10 parents of preschool-age children provided the
ratings. The raters were asked to assess each item independently
using a five-category Likert-type scale, labeled Totally Irrele-
vant, Somewhat Irrelevant, Neither, Somewhat Relevant, and
Very Relevant. Raters were asked to think of a specific child or
group of children while determining each item’s relevance or
appropriateness for the particular quality listed. Items were then
sorted by average “relevance” rating using data from all raters,
and 90 items were selected for the final questionnaire. The fi-
nal number was chosen partially with regard to length of total
questionnaire; a preschool teacher should be able to complete
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a 90-item scale in 10 minutes. Adjustments were made to in-
clude 18 items from each of the five personality domains, based
on original item association with the adult scale. Specifically,
when ranked by judged relevance, we were able to identify 18
Extraversion items by the 74th item. We then skipped subse-
quent Extraversion items, selecting for other scales. We were
able to identify 18 items for each scale, for a total of 90 items,
by the time we reached the item ranked 102. The mean rele-
vance rating was still on the “relevant” side of neutral for all
items selected.

The 90-item scale, or M5-PS-90 (see Table 1), was then
utilized in a variety of data-collection efforts and exploratory

TABLE 1.—M5-PS-90 items.

Item No. F/R Text MS Factor/Facet Item No. F/R Text MS Factor/Facet
1 + Worries about things N1-Anxiety 46 — Does not like the idea of change 0O4-Adventurousness
2 + Has a vivid imagination O1-Imagination 47 + Loves action E5-Excitement-seeking
3 — Distrusts people Al-Trust 48 + Feels comfortable around other people El-Friendliness
4 + Completes tasks successfully C1-Self-efficacy 49 + Trusts what people say Al-Trust
5 +  Gets angry easily N2-Anger 50 + Loves order and regularity C2-Orderliness
6 + Takes charge E3-Assertiveness 51 + Loves to help others A3-Altruism
7 — Seldom gets emotional 0O3-Emotionality 52 — Is a creature of habit 0O4-Adventurousness
8 — Breaks rules C3-Dutifulness 53 — Yells at people A4-Cooperation
9 + Is easily intimidated N4-Self-consciousness 54 + Plunges into tasks with all their heart C4-Achievement Striving
10 + Makes friends easily El-Friendliness 55 + Has arich vocabulary O5-Intellect
11 + Trusts others Al-Trust 56 — Knows the answers to many questions AS5-Modesty
12 + Gets irritated easily N2-Anger 57 — Knows how to cope N6-Vulnerability
13 + Likes music O2-Artistic Interests 58 + Gets stressed out easily NI1-Anxiety
14 + Experiences emotions intensely 0O3-Emotionality 59 + Acts comfortably with others E1-Friendliness
15 + Tries to follow the rules C3-Dutifulness 60 + Enjoys being part of a group E2-Gregariousness
16 + Is always busy E4-Activity Level 61 — Leaves his/her belongings around C2-Orderliness
17 — Prefers to stick with things that 04-Adventurousness 62 + Tries to influence others E3-Assertiveness
he/she knows
18 + Is easy to satisfy A4-Cooperation 63 + Is concerned about others A3-Altruism
19 + Likes to solve complex problems O5-Intellect 64 + Tells the truth C3-Dutifulness
20 + Radiates joy E6-Cheerfulness 65 + Isinterested in many things 0O4-Adventurousness
21 — Jumps into things without thinking ~ C6-Cautiousness 66 + Involves others in what he/she is E2-Gregariousness
doing
22 + Tries to excel at what they do C1-Self-efficacy 67 + Has frequent mood swings N3-Depression
23 Is indifferent to the feelings of others A3-Altruism 68 — Experiences very few emotional highs O3-Emotionality
and lows
24 — Is comfortable in unfamiliar N4-Self-consciousness 69 — Does the opposite of what is asked C3-Dutifulness
situations
25 + Is always on the go E4-Activity Level 70 — Insults people A4-Cooperation
26 — Dislikes changes 0O4-Adventurousness 71 — Has difficulty starting tasks C5-Self-discipline
27 + Can’t stand confrontations A4-Cooperation 72 + Loses his/her temper N2-Anger
28 + Has alot of fun E6-Cheerfulness 73 + Likes to begin new things 0O4-Adventurousness
29 + Is afraid of many things N1-Anxiety 74 — Gets back at others A4-Cooperation
30 + Loves to daydream O1-Imagination 75 + Gets overwhelmed by emotions N6-Vulnerability
31 — Is wary of others Al-Trust 76 + Laughs aloud E6-Cheerfulness
32 +  Sticks to the rules A2-Morality 77 + Suffers from others’ sorrows A6-Sympathy
33 — Feels comfortable with him/herself ~ N3-Depression 78 — Acts without thinking C6-Cautiousness
34 + Tries to lead others E3-Assertiveness 79 — Adapts easily to new situations NI1-Anxiety
35 — Is not easily affected by his/her 03-Emotionality 80 — Doesn’t see the consequences of C1-Self-efficacy
emotions things
36 — Likes to take his/her time E4-Activity Level 81 — Is able to stand up for him/herself N4-Self-consciousness
37 + Works hard C4-Achievement-striving 82 — Makes him/herself the center of AS5-Modesty
attention
38 + Seeks adventure E5-Excitement-seeking 83 + Amuses his/her friends E6-Cheerfulness
39 + Becomes overwhelmed by events N6-Vulnerability 84 + Sympathizes with others’ feelings O (No facet association)
40 — Is relaxed most of the time NI1-Anxiety 85 + Is easily frustrated N (No facet association)
41 — Does not understand things C1-Self-efficacy 86 + Respects others O (No facet association)
42 + Gets upset easily N2-Anger 87 — Messes things up A (No facet association)
43 — Does not like crowded events E2-Gregariousness 88 — Is demanding O (No facet association)
44 Knows how to get around the rules ~ A2-Morality 89 + Starts conversations C (No facet association)
45 + Wants everything to be “just right”  C2-Orderliness 90 + Finishes what he/she starts C (No facet association)

Note. Coding direction (F/R): 4+ means that the responses are coded in a positive direction; — means that they are reverse-coded.
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projects. At this initial stage, each item was assumed to repre-
sent the FFT domain designated by its original IPIP association.
Preliminary results from the a priori 18-item scales were very
encouraging. Four of the five scales—Extraversion, Agreeable-
ness, Conscientiousness, and Neuroticism—have shown excel-
lent internal reliability in several studies (e.g., Grist & McCord,
2009; Hurt & Grist, 2010; Litty, 2007; McCord, 2006). These
same scales correlate very well with similar constructs as mea-
sured by established temperament scales (e.g., Grist & McCord,
2010; Scheck & Grist, 2008). However, the Openness scale has
thus far performed poorly in terms of both internal reliability
and convergent validity.

The purpose of this project was to further refine the M5-PS
item set and derive a new instrument that would maximize
internal reliability for each scale, address serious problems with
the Openness scale, improve external validity, and be shorter
in length, making it more practical in applied settings such as
preschool classrooms. In addition, cross-scale correlations were
unacceptably high with the M5-PS-90, a problem experienced
with other five-factor instruments; thus, particular effort was
exerted at each step to emphasize discriminant validity of items
and scales. We have accumulated sufficient data to divide the
full sample randomly in half. In Phase I, with the first half of
the combined data set, we conducted exploratory analyses on
the 90 items to revise each personality factor scale. Once a
tentative revised scale set was developed, we used confirmatory
factor analysis on the second half of the data set to test its model
fit. In Phase 2, data from a previous study were reanalyzed to
compare the new 35-item scale to the original 90-item scale
with regard to external validity.

PHASE 1—SCALE REFINEMENT
Method

Farticipants. There were 621 participants overall, ran-
domly split into two groups, the first for use in an exploratory
analyses to develop each five-factor scale, and the second for
use in a confirmatory analysis. The first group consisted of 310
participants ranging in age from 2 to 6 years old (M = 4.18),
half of whom were female and the other half male. The second
group consisted of 311 participants ranging in age from 1 to 6
years old (M = 4.17), approximately half of whom were female
and the other half male. All 621 participants were rated by their
preschool teachers using the M5-PS-90.

Procedure.

Factor Refinement: We were guided by the creative ap-
proach employed recently by Tellegen et al. (2003) in the re-
structuring of the Basic Scales of the Minnesota Multiphasic
Personality Inventory—2 (Butcher, Dahlstrom, Graham, Telle-
gen, & Kaemmer, 1989). These researchers used factor analysis
combined with other empirical and rational methods to develop
relatively short “seed scales” that reflected the major distinctive
core of each traditional clinical scale. They then computed cor-
relations between the seed scale and each other item from the
full 567-item set. They selected additional items for the final
scale based on the size of the correlation but also content con-
sistency, yielding longer scales that included the original seed
scale plus other highly correlating items. The result was a new
set of scales (the Restructured Clinical scales) with significantly
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higher internal consistency and significantly lower intercorrela-
tions. Similarly, our plan was to identify conceptually the major
distinctive core of each of the five scales, to form small seed
scales that represented these core concepts, and then to correlate
all 90 items in our pool with each seed scale to produce final
scales that are (relatively) unidimensional conceptually and op-
timized psychometrically.

We started with the 18 items in each factor on the M5-PS-90.
In an effort to identify the major distinctive core of a given scale,
we examined scale consistency data and item content. In partic-
ular, we noted the original facet association of the item on the
adult scale as an indication of content focus, and we considered
the premise that, among the 18 items on the original scale, the
most frequently represented facet would likely reflect the major
distinctive core for that scale. We also ensured that the content
of each seed scale did not overlap with any other seed scale. This
resulted in a five-item seed scale for Agreeableness composed
of Items 18 (“Is easy to satisfy”), 27 (“Can’t stand confronta-
tions”), 53 (“Yells at people”), 70 (“Insults people”), and 74
(“Gets back at others”). These items are all associated with the
cooperation facet. The Conscientiousness seed scale consisted
of four items: 4 (“Completes tasks successfully”), 22 (“Tries to
excel at what they do”), 41 (“Does not understand things”), and
80 (“Doesn’t see the consequences of things”). These items are
all on the self-efficacy facet. The Extraversion seed scale also
had four items: 20 (“Radiates joy”), 28 (“Has a lot of fun”),
76 (“Laughs aloud”), and 83 (“Amuses his/her friends”). These
items are on the cheerfulness facet. The Neuroticism seed scale
had five items: 1 (“Worries about things”), 29 (“Is afraid of many
things”), 40 (“Is relaxed most of the time”), 58 (“Gets stressed
out easily”), and 79 (“Adapts easily to new situations”). These
items all fall on the anxiety facet. Developing the Openness to
Experience seed scale presented a new challenge. Adventurous-
ness was the facet with the highest number of associated items
(six). However, the content of these items clearly overlapped
with Extraversion items, and to some extent with the negative
poles of Conscientiousness and Neuroticism. In addition to the
potential conceptual redundancy, we wanted to accommodate
the possibility of including items associated with the imagina-
tion and artistic interests facets, which seem relevant in early
childhood. Thus, we ended up selecting the six items for the O
seed scale based on content, with three facets represented (imag-
ination, artistic interests, and adventurousness): 2 (“Has a vivid
imagination”), 13 (“Likes music”), 26 (“Dislikes changes™), 46
(“Does not like the idea of change”), 65 (“Is interested in many
things”), and 73 (“Likes to begin new things”). Overall, the
seed scales were considered to be representative of the major
distinctive core of each personality factor.

Next, each of the 90 items was correlated with each seed scale
(see Table 2). An item was retained on a scale (regardless of its
original scale association) if: (a) its correlation with a seed scale
was statistically significant and greater than its correlation with
any other seed scale; (b) its correlation with the seed scale was
greater than .5; and (c) its correlation with the second highest
seed scale was at least .1 less in magnitude than the highest
correlation. These rules were developed as a way to maximize
discriminant validity as well as scale consistency as we formed
the new scales. The new Agreeableness scale consisted of 15
items: 5, 8, 12, 18, 44, 53, 64, 67, 69, 70, 72, 74, 78, 87, and
88. Conscientiousness consisted of 10 items: 4, 19, 22, 37, 41,
51, 56, 71, 80, and 90. Extraversion consisted of five items: 20,
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TABLE 2.—Item correlations with seed scales. TABLE 2.—Item correlations with seed scales. (Continued)

Item New Item New
No. ASeed CSeed ESeed NSeed OSeed MS5SFactor Factor No. ASeed CSeed ESeed NSeed OSeed MS Factor Factor

1 -18 —09 —.08 63 —24 N N 70 79 35 14 =25 .10 A A
2 —.09 .28 .39 —.09 53 (6] (6] 71 .36 .59 .28 -.33 .38 C C

3 19 23 28 —48 35 A None 72 -72 =30 .03 36 —.12 I\ A

4 27 .80 .39 —-.27 40 C C 73 .10 47 45 —.38 72 (6] (6]

5 —.64 -.30 .00 34 —.14 N A 74 .84 25 —.05 —.21 .05 A A

6 —27 26 37 -2l 38 E None 75 -55 —34 —08 56 —.30 N None
7 -.20 —.05 -.03 23 —-.09 (6] None 76 —.08 .28 75 —.15 40 E E

8 54 43 .02 —.15 12 C A 77 .05 21 21 .00 .08 A None
9 16 —16 -32 37 —36 N None 78 55 43 —07  —.23 07 C A
10 27 52 .54 —.47 52 E None 79 -.07 -32 —.36 71 —.58 N N
11 19 31 42 —47 50 A None 80 47 .66 A1 =24 15 C C
12 -57  -37  —.09 43 -2 N A 8l 24 —29  —53 30 —.44 N None
13 14 24 37 —-.23 48 (6] None 82 49 .00 -.32 .00 —.24 A None
14 -38  —.I5 10 41 12 0 None 83 —.15 33 J2 =29 42 E E
15 54 .58 .29 —-.29 34 C None 84 34 .57 49 —-.27 35 (6] None
16 —.08 22 51 —.31 46 E None 85 -.32 —.24 —.11 .37 —.18 N None
17 ) 07 —-01  —.19 15 0 None 86 55 53 40 37 29 0 None
18 65 40 27 —44 29 A A 87 56 35 —03 —.23 07 A A
19 13 .53 35 -.30 34 (6] C 88 .69 32 —.02 —.31 .09 (6] A
20 31 44 T4 —41 41 E E 89 —15 36 58 =30 52 C None
21 45 31 -.23 —.05 —-.09 C None 90 30 .69 37 -.33 43 C C
22 21 68 45 —37 48 C C

23 48 51 .26 —-.25 26 A None

24 00 —.12 -22 44 -3] N None

25 -27 .04 51 —.09 30 E E 25, 28, 76, and 83. Neuroticism consisted of seven items: 1, 29,
26 02 19 A4 57 58 0 None 39 40, 42, 58, and 79. No extra items met the inclusion criteria
% gg g; _‘gg B gg - g; ‘é N‘])Ene for the Openness to Experience scale; in fact, three of the actual
29 07  —19 —129 64  —40 N N seed scale items failed to meet our criteria, leaving three for the
30 11 05 .08 07 01 0 None final O scale: 2, 65, and 73. Finally, Cronbach’s alphas were
31 02 14 24 —47 33 A None  computed for each of these new scales to remove items that
32 59 57 20 =29 24 A None " 4id not contribute to each scale’s internal consistency. We si-
33 —.11 —.18 -.25 14 —-.20 N None . . .

34 _1 31 3 7 43 E None Mmultaneously considered the impact on cross-scale correlations
35 2 _12 —o04 26  —.11 o None resulting from item removal. That is, to achieve a final scale
36 -33 -28 -3 07  —.06 E None  with an optimal combination of convergent and discriminant
37 28 63 45 =31 44 C C validity, with each item removal we tried to balance improve-
38 —15 25 Sz =3 42 E Nome  ments in coefficient alpha with lowered cross-scale correlations.
39 -1 =31 =29 68  —.52 N N . :

40 ~35 —37  —41 67  —37 N N This final step resulted in the removal of Items 5, 12, 67, and
41 12 73 36 -3l 41 c c 72 from Agreeableness, and Item 56 from Conscientiousness.
42 —-.50 —.45 —-.20 61 —.40 N N Overall, 35 items were retained and 55 were discarded. The new
43 17 37 32 —60 >4 E None jnstrument is labeled the M5-PS-35.

44 62 15 —.08 —.15 —.01 A A

45 02 .28 20 18 —.02 C None R

46 04 17 15  —53 60 0 None Confirmation of Factor Structure: Two confirmatory fac-
47 -.23 11 48 -.23 44 E None tor analyses (CFAs) were conducted to confirm the factor struc-
48 00 28 53 =56 58 E None  ture, using SAS (version 9.2). The first was on the M5-PS-90
‘5‘(9) ;Z) g; 'g; - ‘O‘? gg /é gggz and the second was on the M5-PS-35. The models were speci-
51 11 55 38 —33 41 A C fied as oblique, allowing each factor to be correlated with each
52 ~18 —18 _21 —.05 —.05 0 None other factor. Oblique models do not require factors to be cor-
53 80 30 —09  —32 06 A A related and will produce orthogonal factors if that solution has
2‘51 82 ‘5‘? ig - %g g (C) EO“C the best simple structure (Fabrigar, Wegener, MacCallum, &
% o 9 s a0 A ¢ Strahan, 1999). The models were fit using maximum likelihood
57 _37 _54 _133 s4 —.47 N None estimation. The variance of each factor was constrained to 1.0,
58 —42 -4 =25 75 —45 N N which is less restrictive than restraining unstandardized factor
59 17 38 S8 =59 58 E None  pattern coefficients. Each item was constrained to load on only
2(1) g ‘3‘(1) (5)? - ‘112 ?? g Eggz one factor, which for the M5-PS—-90 was the factor the item was
62 _a 09 30 —o02 25 E None Originally associated with on the adult scale.

63 39 57 49 _31 41 A None Goodness-of-fit indexes are “purely descriptive statistics” be-
64 60 46 23 =23 20 C A cause little is known about their sampling distributions (Bentler,
22 (1); j;‘ -gg - gl gg g NO 1990). Many researchers therefore use different statistics and
@ e —39 _on i o N 2 even interpret the same statistics differently. Hu and Bentler
63 _28  —14 —11 %6 —12 o None  (1999) demonstrated through a series of simulations that using
69 66 .50 08 —24 15 C A a combination of statistics is best because some statistics, such
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as the standardized root mean squared residual (SRMR), are
most sensitive to models with misspecified factor covariances,
whereas others, such as the comparative fit index (CFI) and
root mean square rrror of approximation (RMSEA), are most
sensitive to models with misspecified factor loadings. There-
fore, we used these three fit statistics in analyzing model fit. Hu
and Bentler also suggested using combination rules, such as an
SRMR less than .09, in combination with a CFI greater than
or equal to .96 or a RMSEA of less than .06. Although these
cutoff values would be ideal, it is highly unlikely for personality
measures to meet these cutoffs (Hopwood & Donnellan, 2010;
Marsh et al., 2010). Interpreting negative results from a CFA as
aneed to call into question the meaningfulness of the instrument
should be avoided because many lower order scales have cross-
loadings that might be minor but enough to increase model misfit
for inventories with large bodies of evidence supporting their
stability and predictive validity (Hopwood & Donnellan, 2010;
Marsh et al., 2010). Thus, our intent is to use CFA statistics de-
scriptively, to compare the M5—PS-35 to the M5-PS-90, in the
context of CFA statistics typically reported for other five-factor
personality instruments.

Because goodness-of-fit indexes approach unity (i.e., “perfect
fit”) by simply freeing up more parameters, we also included
the parsimonious comparative fit index (PCFI; Mulaik, 2009;
Mulaik et al., 1989). The PCFI combines information about
goodness of fit with information about parsimony into a single
index to compensate for artifactual increases in fit resulting
from freeing up more parameters (Mulaik, 2009; Mulaik et al.,
1989). Because some statistics, such as the Akaike information
criterion (AIC), do not correct for model complexity as well as
the PCFI and do not say anything about the fit of a model (i.e., a
model in a set of models with the lowest AIC still might not fit
the data very well, but the AIC alone does not tell us this), we
used the PCFI to compare the M5-PS-35 with the M5-PS-90.

Results

Model fit was better for the further refined M5-PS—35 than
for the M5-PS-90. This suggests that reducing the number of
items ultimately resulted in better internal structure. The CFI
for the M5—PS-35 was .743, much higher than the .416 for the
M5-PS-90. Changes in the RMSEA and SRMR values were
not as drastic, but still show improvement. The M5-PS-90
had an RMSEA of .093 and an SRMR of .157, whereas the
M5-PS-35 had an RMSEA of .089 and an SRMR of .115.
Finally, the M5-PS-35 had a PCFI of 0.688 and the M5-PS-90
had a PCFI of 0.406, indicating that the latent model of the
M5-PS-35 is much better. In fact, it is not inconceivable to have
parsimonious fit indexes in the .50s, although no acceptable
values have been established (Mulaik et al., 1989). Overall the
M5-PS-35 had better model fit than the M5-PS—-90, with the
SRMR and RMSEA coming closer to meeting their ideal cutoff
values.

These results do not meet the cutoffs and are therefore less
than ideal, but they are similar to fit indexes obtained in other
well-known personality inventories with criterion-related valid-
ity such as the fifth edition of Cattell’s 16PF, the Six-Factor
Personality Questionnaire, the California Psychological Inven-
tory, the HEXACO Personality Inventory, the Hogan Personality
Inventory, the Multidimensional Personality Questionnaire, and
the NEO PI-R, all of which had CFI values ranging from .61
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TABLE 3.——Confirmatory factor analysis structure coefficients for the 35-item
scale.
Item Structure Item  Structure
Factor No.  Coefficient Factor No. Coefficient
Agreeableness 8 .79 Extraversion 20 .65
18 .63 25 52
44 .56 28 67
53 3 76 61
64 61 83 64
69 .80 Neuroticism 1 .26
70 .69 29 50
74 .65 39 61
78 63 40 62
87 5 42 72
88 72 58 77
Conscientiousness 4 75 79 55
19 .67 Openness to
22 77 Experience 2 57
37 19 65 71
41 .54 73 75
51 .58
71 47
80 .39
90 73

to .79 and RMSEA values ranging from .09 to .13 (Hopwood
& Donnellan, 2010). The M5-PS-35’s results were also simi-
lar to the adult M5-50 (Socha, Cooper, & McCord, 2010) and
the 60-item NEO-FFI (Marsh et al., 2010). Each item loaded
significantly on its factor for the M5-PS-35 (see Table 3 for
CFA structure coefficients on the target factors; coefficients on
the nontarget factors were set to zero). This indicates that each
item has a significant contribution on its personality factor and
is further evidence of construct validity.

Table 4 presents intercorrelations among the five scales for
both the 90-item and 35-item versions, and for comparison
purposes we included cross-scale correlations from Goldberg’s
(2001) reanalysis of the Digman data, and for the short form
of the ICID. As can be seen in Table 4, cross-scale corre-
lations are far from trivial. Although the factors of the FFT
have been described in abstract as “relatively orthogonal,” in
terms of actual measurement there are typically some signif-
icant correlations among the scales. Thus, a realistic goal is
to achieve correlations that are at least consistent with, if not
lower than, those found with other five-factor instruments. For
example, as shown in Table 4, the strongest three correlation
coefficients for the M5-PS-35 are .60 (C/O), .57 (E/O), and
.54 (A/C). In comparison, the strongest three for the M5-PS-90
were .94 (A/C), .89 (C/0O), and .84 (A/O). The top three for the
short form of the ICID were —.84 (A/N), .74 (E./O), and -.61
(C/N). Not shown are the even higher correlations for the longer,
original version of the ICID, with the top three being —.87 (A/N),
.70 (C/O), and —-.65 (C/N). Although the problem of cross-
scale correlations seems particularly challenging for those of us
working with child samples, it should be noted that the three
strongest cross-scale correlations for the NEO PI-R, reported
in the technical manual using the normative sample, were .53
(C/N), .40 (E/O), and .24 (A/C; Costa & McCrae, 1992b). Of
most direct relevance to the M5—PS-35 are the correlations re-
ported by Goldberg (2001) in his reanalysis of the Digman data.
As shown in Table 4, the strongest three correlations were .41
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TABLE 4.—Cross-scale correlations for the M5-PS-35, with comparison data. TABLE 5.—Cronbach’s alphas and average interitem correlations.
E A C N (0] A C E N (6]
M5-PS- 3590 35 90 35 90 35 90 35 90
MS5-PS-35 E — .07 43 —.36 .57
(n=311) A — 54 —47 20 Cronbach’salpha .90 .79 .87 .89 .77 .88 .79 .89 .71 .53
C — —41 60 Averageinteritem 45 .19 42 31 40 30 35 31 45 .06
N - —.36 correlation
O —
M5-PS-90 E - 29 -30 —-.37 68 Note. A = Agreeableness; C = Conscientiousness; E = Extraversion; N = Neuroticism;
(n=311) A - 94 =71 B84 o= Openness to Experience.
C — -.57 .89
N — —.65
0 . Method
ICID E — 32 31 -.32 74 " o .
(n=903) A — .56 —.84 42 Farticipants. Participants were 122 children 3 to 4 years of
C — —.61 31 age in regular preschool classrooms in North Carolina. Parental
g - ‘jO permission was obtained for teachers to rate the children.
Di 2 E — —. .1 —.1 .
1ma A _30 . 4(1) _ 32 (3)2 Measures.
C — —.36 .39 L. .
N _ 19 M5—PS-90: This instrument was described thoroughly ear-
0 —  lier. The full 90-item instrument was completed by teachers. We

Note. E = Extraversion; A = Agreeableness; C = Conscientiousness; N = Neuroticism;
O = Openness to Experience; ICID = Inventory of Children’s Individual Differences.
ICID data are based on normative sample for the most recent short version (Deal et al.,
2007) provided by Deal, personal communication, April 1, 2011. Digman caption refers to
Goldberg’s (2001) analyses of Digman’s data. With the Digman data, Emotional Stability
is presented here as the N factor with reverse sign on correlation coefficient, to facilitate
comparison.

“Digman data are based on 2,572 children overall, but the data reported are average
correlations across the six separate samples, which varied in size from 502 to 885 children.

(A/C), .39 (C/O), and .38 (E/O). The cross-scale correlations
for the M5-PS-35 are somewhat higher than those for the Dig-
man data but are far lower than the correlations found with the
original 90-item version and with both versions of the ICID.
Digman (1997) proposed a higher order structure for five-factor
theory, which makes predictions about patterns of cross-scale
correlations. Briefly, he proposed an “alpha” factor consisting of
A, C, and N, with a second “beta” factor consisting of E and O.
Correlations between scales within each factor should be higher
than with scales in the other factor. Goldberg (2001) concluded
that, across all samples, the Digman data are “not inconsistent”
with this hypothesis. Indeed, if we use .30 as a cut point and
count how many of the 10 correlation coefficients are consistent
with the hypothesis, the Digman data score 8 out of 10. The
M5-PS-35 scores 6 of 10. The ICID is not directly comparable
because all 10 correlation coefficients exceed .30.

Cronbach’s alphas and average interitem correlations were
computed using SAS (version 9.2) on the confirmatory anal-
ysis group of our sample to ensure that reliability did not de-
crease. Reliability was similar between the personality factors
of both instruments, with the exception of Openness to Experi-
ence, which had a Cronbach’s alpha of .53 on the M5-PS-90,
but increased to .71 on the M5-PS-35. This is a major increase
in reliability for Openness to Experience. Coefficient alphas as
well as mean interitem correlations are presented in Table 5.

PHASE 2—VALIDATION STUDY

Grist and McCord (2010) compared preschool teacher ratings
of children in their classrooms on the M5-PS—90 and the three
temperament scales of the Child Behavior Questionnaire. We
reanalyzed their data using the 35-item set.

extracted the new 35-item set from the full item set for purposes
of comparison.

Rothbart Childhood Behavior Questionnaire—Very Short
Form (CBQ): Preschool teachers also completed the CBQ, a
temperament measure designed to assess three dimensions: Sur-
gency, Negative Affect, and Effortful Control. These scales have
consistently emerged during factor analysis from the standard
form of the CBQ (Putnam & Rothbart, 2006; Rothbart, Ahadi,
Hersey, & Fisher, 2001). Putnam and Rothbart (2006) reported
acceptable internal reliability for the CBQ, with alphas of .75
for Surgency, .72 for Negative Affect, and .74 for Effortful Con-
trol. (Alpha values for this study were .82 for Surgency, .66 for
Negative Affect, and .85 for Effortful Control.)

Procedure. Materials were delivered in packets to the
preschool teachers who agreed to participate in the study. The
two questionnaires were arranged in counterbalanced order.
Teachers were given approximately 2 weeks to complete rat-
ings of all children in their classrooms.

Results

We reanalyzed data using both the M5-PS-90 and the
M5-PS-35 scale scores. Results are presented in Table 6. The
most clear-cut hypotheses were that the personality factor Ex-
traversion should correlate positively with the temperament
factor Surgency; Conscientiousness should correlate positively
with Effortful Control; and Neuroticism should correlate posi-
tively with Negative Affect. Overall, results of the two versions

TABLE 6.—Comparisons of M5-PS-35 versus M5-PS-90 correlations with
Rothbart temperament scales.

E A C N (6]

M5-PS- 35 90 35 90 35 90 35 90 35 90

Surgency 61 59 -4 -32 -17 -36-26-.13.15 .01

Negative affect —.13 —.11 —-37 —.44 —07 .04 .62 .65 .01 —.08
Effortful control —.02 .03 21 d6 .50 .54 14 .04.26 .20

Note. Bold font indicates p < .01 and underline indicates p < .05. E = Extraversion;
A = Agreeableness; C = Conscientiousness; N = Neuroticism; O = Openness to
Experience.
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of the M5-PS are quite similar. Using the Fisher z score trans-
formation procedure to compare correlation coefficients, there
were no cases in which the correlation coefficients produced
by the two different forms of the M5-PS differed significantly
from each other. Primary hypotheses were strongly supported
(for both forms), with substantial correlations between E and
Surgency, N and Negative Affect, and C and Effortful Con-
trol. Because the correlations did not differ significantly from
each other, we cannot state that the M5-PS-35 exhibited greater
validity than the M5-PS-90; however, the fact that a new in-
strument of less than half the length of the old, with improved
internal psychometric characteristics, is able to perform equally
well as the longer version suggests that the M5—PS-35 is a
potentially useful contribution to the field.

GENERAL DISCUSSION

This study was designed to derive a short, reliable, and valid
instrument for measuring the FFT in preschool children. Ninety
items were shortened down to 35 through content focusing
and removing unreliable items from each factor, resulting in
increases in overall reliability and construct validity. The po-
tential for major gains in discriminant validity is indicated by
significantly lower cross-scale correlations. Comparisons with
external criteria yielded results that were generally very similar
between the original 90-item form and the new 35-item version.

There is certainly room for improvement. The first area that
needs further refinement is the Openness to Experience fac-
tor. This factor was initially the most unreliable out of the five
personality factors and was trimmed down to three items. The
increase in Cronbach’s alpha for the O factor from an unac-
ceptable .53 on the 90-item version to .71 on the new 35-item
represents a major improvement. Even so, a new pool of items
should be derived and tested to increase the reliability and va-
lidity of measuring this factor in preschool children.

With regard to the degree of intercorrelations among scales,
the 35-item scale resulted in clear improvement. The overall
average magnitude (ignoring sign) of the 10 cross-scale corre-
lations for the new 35-item instrument was .40, which is far
better than the .63 for the 90-item version and compares fa-
vorably to the .48 for the ICID. In the 35-item instrument, the
highest correlation was .60, between C and O; this was also the
highest correlation in the Digman data, although the correlation
coefficient was just .39. In our 90-item version, 6 of the 10
correlations exceeded .60, and in the ICID short form 3 of the
correlations exceed this level. In our new 35-item version, all
intercorrelations are .60 or lower.

Our CFA results were below the recommended cutoffs for
formal model testing. The 35 resulted in clear improvement
compared to the 90, yet it is still below ideal test values. First, we
should stress the fact that CFA was used as a descriptive com-
parative technique, helping to improve the instrument, rather
than as a pure test of model fit. Although there are some in-
stances in which a five-factor instrument does indeed meet, or
approach, ideal CFA statistics (e.g., Socha et al., 2010), in most
cases the recommended cutoffs for theory testing are not met
when testing five-factor and other personality measurement in-
struments (Marsh et al., 2010). Marsh et al. (2010) addressed
this issue very specifically, noting that exploratory factor analy-
sis was used extensively in the development of the FFT, but CFA
has failed to provide clear support for the model. Marsh et al.
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echoed the views of others (e.g., Costa & McCrae, 1992b, 1995;
McCrae & Costa, 1997) that the primary problems are not with
the FFT itself but with CFA as a model-testing approach. Our
own view is that the CFA techniques can provide useful descrip-
tive information for comparing solutions in the current context,
although resulting models should not be evaluated strictly by
recommended cutoffs.

We had originally hoped to retain a sufficient number of items
and within-scale content heterogeneity that narrower facet traits
could be discovered, through future research efforts. The 15
narrow-band traits measured by the ICID, in addition to the five
broad domains, seem potentially very useful. Maintaining this
multifacet content approach proved to be untenable, however,
as reflected in lowered alpha coefficients and unacceptable in-
creases in cross-scale correlations. For example, items reflecting
“anger” tend to appear both on the A scale (in the negative di-
rection) and on the N scale. Items reflecting “adventurousness”
could appear on E or O. Cooperative and compliant items could
be A as well as C. Thus, we had to make choices about the
major distinctive core concept for each of the five domains. One
undesired outcome of this approach was that we have likely
constrained the possibility of discovering facets, or meaningful
subscales, within this current item set.

Despite these limitations, the M5-PS-35 exhibits good in-
ternal consistency for a research tool, with acceptable construct
validity. Currently available data suggest that the shorter version
exhibits at least equivalent convergent validity and the potential
for significant improvements in discriminant validity, although
clearly more work is needed in these areas. In the spirit of Gold-
berg’s IPIP “collaboratory,” we offer this as a freely accessible
and modifiable public-domain instrument for researchers inter-
ested in studying the Big Five in preschool children.
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