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In recent years, psychological studies have increasingly come to support the so-called “Big Five” or “Five-factor 
Model” (FFM) of human personality. However, the vast majority of research in this field has been undertaken 
in Western contexts, thus raising the question of how applicable the Big Five is to Asian populations. Moreover, 
nearly all research into the Big Five has relied on traditional techniques of statistical analysis (e.g., factor analysis, 
correlation) to validate their results, despite the limitations of such methods. This study examined instrument 
validation of a widely-used Big Five instrument (the Factor Markers questionnaire) given to a Japanese popu-
lation (n = 283) by using the Rasch rating scale model (Andrich, 1978). Rasch principal components analysis 
of the item residuals indicated the possible existence of additional factors within the Intellect/Imagination and 
Agreeableness factors, as well as additional item fit problems within each hypothesized construct.
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In recent years, psychological studies have 
increasingly come to support the so-called “Big 
Five” or “Five-factor Model” (FFM) of human 
personality traits. Although the nomenclature 
may vary slightly according to the researcher, 
the generally agreed upon names of the five 
psychological constructs theorized to comprise 
this model are Extraversion-Introversion, Agree-
ableness, Conscientiousness, Emotional Stability, 
and Intellect/Imagination. In order to indirectly 
measure these traits, personality trait researchers 
typically rely on questionnaires developed from 
either of two competing taxonomies for the five 
factor model: The Five-factor Model supported by 
the 240-item Revised Neuroticism-Extraversion-
Openness Personality Inventory (NEO-PI-R) 
and its related short-form 60-item version, 
Neuroticism-Extraversion-Openness Five Factor 
Inventory (NEO-FFI) (Costa and McCrae, 1992), 
and the Big Five model supported by Goldberg’s 
“Factor Markers” 50-item and 100-item question-
naires (Goldberg, 1992, 1993, 1999).

While proponents of the two taxonomies 
have argued that the Big Five model and the 
Five-factor Model are slightly different (McCrae 
and Costa, 1996; Saucier and Goldberg, 1996), 
the Big Five moniker is now widely regarded 
as a “template” for personality trait researchers, 
and thus both terms have come to be used inter-
changeably (De Raad and Perugini, 2002; Fruyt, 
McCrae, Szirmak, and Nagy, 2004). In practice, 
personality trait researchers worldwide generally 
translate the Big Five Factor Markers question-
naire, the NEO-PI-R, or the NEO-FFI, or create 
their own instruments and validate their findings 
through correlation with existing questionnaires. 

In order to encourage the exchange of per-
sonality trait instrument creation and data cor-
relation, Goldberg and colleagues established an 
Internet site called the International Personality 
Inventory Pool, or IPIP for short (Goldberg, John-
son, Eber, Hogan, Ashton, Cloninger, and Gough, 
2006). Although the site contains information re-
garding a Japanese version of the Factor Markers 
questionnaires, and despite the fact that the use 
of Five Factor Model questionnaires for research 
has become increasingly internationalized in 

recent decades, there has been surprisingly little 
evidence of its use inside Japan. The present paper 
is designed to provide an overview of the present 
state of Big Five personality trait studies in Japan, 
as well as the problem of Big Five personality trait 
instrument validation for a Japanese population.

Big Five Studies in Japan

Although the first possible indication of the 
existence of five factors for a Japanese population 
was a study conducted by Bond, Nakazato, and 
Shiraishi (1975), it was not until 1990s when fur-
ther research into the factors gained momentum. 
The first sign of the Big Five in Japan was Isaka 
(1990), who conducted three successive studies 
based on the premise that adjectives embodied 
underlying human personality traits (the “psycho-
lexical tradition”), and ultimately concluded that 
there were ten factors that roughly corresponded 
to the same five factors as the Bond et al study. 
After the advent of the Big Five moniker, several 
Big Five studies appeared in Japanese-language 
psychology journals during a six-year span from 
1993 to 1999 (Kashiwagi, 1999; Kashiwagi and 
Wada, 1996; Kashiwagi, Wada, and Aoki, 1993; 
Kashiwagi and Yamada, 1995; Wada, 1996). 
Further evidence of increasing scholarly atten-
tion came when the NEO-PI-R was subsequently 
translated into Japanese (Shimonaka, Nakazato, 
Gondo, and Takayama, 1999). Kashiwagi (2002) 
additionally described the results of a Big Five 
study with 218 Japanese university participants 
and 200 Japanese adjectives, relying on a dichoto-
mous rating scale. Additional Big Five studies 
using Japanese populations have also appeared 
as part of larger studies (Yik, Russell, Ahn, Dols, 
and Suzuki, 2002) or as part of small-scale, 
computer-assisted learning studies (Nakayama, 
Yamamoto, and Santiago, 2006; Santiago and 
Nakayama, 2006).

Other personality trait studies conducted 
in Japan have used the Eysenck Personality 
Questionnaire (Iwawaki, Eysenck, and Eysenck, 
1980), the Yawate-Guilford Personality Inventory 
(Brown, Robson, and Rosenkjar, 2001), and the 
Myers-Briggs Type Indicator (Busch, 1982). 
Results from many of the above-mentioned 
studies, while somewhat informative, could also 
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be argued to have limited applicability to the 
larger Japanese population due to a combination 
of insufficient participant sizes (often less than 
150-200) and at-times excessive item variable 
numbers (more than one item per case).

Confirming Construct Validity

From a statistical standpoint, one potential 
concern in Big Five personality trait studies con-
ducted in Japan has been the use of personality 
trait measurement instruments without validat-
ing for construct unidimensionality. Big Five 
personality trait research in Japan has hitherto 
typically relied on two classical statistical meth-
ods to examine construct validity: exploratory 
factor analysis (EFA) and Cronbach’s alpha. 
Characteristically, EFA is first conducted on the 
data, after which the resulting factors are then 
correlated with results from other measurement 
instruments using Cronbach alpha reliability 
estimates to validate the results. 

However, the use of EFA and Cronbach’s 
alpha has been criticized as being insufficient for 
determining construct validity in psychological 
survey instruments. The heart of these criticisms 
has often focused on the inherent limitations of 
each method. While commonly employed as a 
method of instrument validation, it has been ar-
gued that the use of EFA alone does not compare 
data sets to any other criteria and that, through 
multiple rotations, data can be easily manipu-
lated (Tabachnick and Fidell, 2007). Waugh and 
Chapman have further commented that, “…just 
because scores on items are correlated doesn’t 
mean that one has a conceptual scale of items 
even if there is a strong loading on a single factor” 
(Waugh and Chapman, 2005, p. 81). Moreover, 
Kline noted that a major drawback in reliance on 
EFA is the tendency of personality trait research-
ers to write items that are essentially paraphrases 
of each other in order to form a factor based on 
correlational analysis; thus, “[i]t is hardly surpris-
ingly…that if such items are factored, they load 
onto a factor” (Kline, 2000, p. 340). Such factors 
are termed “tautologous factors” that fail the test 
of construct validity and cannot be generalized 
across samples.

As for the use of Cronbach’s alpha, personal-
ity trait questionnaires are often listed as having 
Cronbach reliability estimates that are assumed to 
be consistent regardless of the sample population. 
However, “it is known that the size of an internal 
consistency index (e.g., coefficient alpha) is irrel-
evant to dimensionality” (Embretson and Reise, 
2000, p. 231). Furthermore, high Cronbach’s 
alpha reliability estimates have no relation to 
construct validity (Cortina, 1993; Green, Lissitz, 
and Mulait, 1977; Schmitt, 1996), and Cronbach’s 
alpha is “persistently and incorrectly taken to 
be a measurement of the internal structure” of 
constructs that researchers intend to measure 
(Sijtmas, 2009, p. 107), despite the fact that alpha 
is highly dependent on the number of items in the 
construct (Nunnally, 1978). 

Because previous Big Five studies in Japan 
have relied exclusively on EFA and Cronbach’s 
alpha, the lack of instrument validation may have 
led to data and results whereby constructs were 
not measured as intended. In other words, the 
issue of instrument validation has yet to be ad-
dressed for Big Five personality trait research in 
a Japanese context. In this paper, we propose to 
confirm construct dimensionality for a Big Five 
questionnaire instrument through the use of Rasch 
model measurement analysis.

A Possible Solution: Rasch Model Measure-
ment Analysis

The Rasch model (Rasch, 1960) is a unidi-
mensional measurement model that calculates 
the relationship between item “difficulty” and 
person “ability” as the ratio of positive or nega-
tive endorsement of an item and expresses the 
difference in log-odds, or logits (Embretson 
and Reise, 2000). The Rasch model states that 
the probability a person will endorse an item is 
logistically related to the difference between the 
level of the latent construct present in the person 
and difficulty level of endorsing the item. In other 
words, the latent constructs being measured are 
determined by the probability of questionnaire 
respondents answering agree or disagree to items 
of varying degrees of endorsability ranged along 
the construct. Data is fit to the Rasch model by 
mathematically transforming raw scores on items 
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into logarithms and then by placing both item 
responses and persons on the same log-odds scale, 
which theoretically extends from negative to posi-
tive infinity but in practice typically extends from 
−5 to +5 logits. By doing so, the unrelated per-
centages of weakly and strongly endorsed items 
become transformed into a linear scale that can 
estimate probabilitistically how the questionnaire 
respondents are likely to answer to similar items 
on a future implementation of the questionnaire.

The original dichotomous Rasch model has 
the form:

ln [Pni / 1 – Pni] = Bn – di ,
where Pn is person n, i is the item being answered, 
Bn is the ability level of person n, and di is the 
difficulty level of the item (Wright, 1999). Rasch 
model measurement analysis of Likert-type 
categorical data is typically conducted using the 
rating scale model (RSM), which is a special case 
of the Rasch polytomous model (Andrich, 1978; 
Ostini and Nering, 2006) and is thus frequently 
referred to as the Rasch rating scale model. The 
polytomous form of Rasch is:

ln [Pnij / Pni (j–1)] = Bn – Di – Fj ,
where Pn is person n, i is the item being answered, 
j is the response category of the Likert scale, Bn is 
the difficulty level of the construct on person n, 
Di is the endorsability difficulty level of the item, 
and Fj is the Rasch-Andrich thresholds across 
categories j (Linacre, 2003a).

Analysis of personality questionnaires us-
ing the Rasch rating scale model can be valuable 
for five reasons. First, while such data obtained 
from questionnaires are often analyzed as if 
they were representative of an interval scale, 
in fact such data are ordinal. Using raw scores 
from Likert-type categorical data obtained from 
questionnaires in correlational analyses can thus 
potentially lead to erroneous conclusions (Bond 
and Fox, 2007; Wolfe and Smith, 2007a). 

Second, traditional analyses such as explor-
atory factor analysis and correlation tend to treat 
each item on a measurement instrument as though 
it contributes equally to the measurement of the 
construct, regardless of whether some items are 
easier to endorse than others. RSM analysis can 

demonstrate the relative endorsability of items 
through the use of item-person maps, which 
display both items and persons on the same logit 
scale (Wilson, 2005, p. 96) according to item 
difficulty estimates.

Third, Rasch principal components analysis 
(PCA) of the item residuals is useful for deter-
mining the unidimensionality of Likert-type 
categorical data such as that obtained from a 
questionnaire. In PCA of item residuals, data 
obtained from a multidimensional instrument 
are examined by conducting an unrotated PCA 
on the item residuals that remain after extracting 
a linear measure (Bond and Fox, 2007; Wright, 
1996a). The item residuals whose variance is not 
accounted for by the Rasch model may be cor-
related strongly enough to form spurious factors, 
thus reducing the validity of the factor analysis 
(Wright, 1996a, p. 10). Item residuals that cor-
relate highly (e.g., above a factor loading of .40) 
have variance unexplained by the Rasch model 
and may need further examination to determine 
unidimensionality of construct (Bond and Fox, 
2007; Linacre, 1998; Smith, 2002).

Fourth, Rasch model measurement analysis 
provides reliability figures both for items in the 
measurement instrument and for persons (i.e., 
study participant responses). Rasch model mea-
surement analysis uses the statistical concept of 
separation to measure not only the conventional 
person reliability as an indication of person re-
sponse consistency, but also item reliability, 
which indicates how well the items measured 
the sample population (Fisher, 1992). Separation 
is the ratio of error-free variance and observed 
variance and refers to the number of difference 
groups among the sample population distinguish-
able by the measurement instrument (Wilson, 
2005; Wright, 1996b). Thus, by accounting for 
measurement error, Rasch model measurement 
analysis of person and item separation reliability 
statistics report a more accurate calculation of 
measurement instrument items for the sample 
population.

Fifth, Rasch model measurement analysis 
uses the concept of item fit rather than the reliance 
on Cronbach’s alpha to demonstrate the quality 
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of items measured by the hypothesized constructs 
(Smith, 2001). Item and person responses that 
misfit the model may be the result of carelessness, 
response set answering, or item bias (Wolfe and 
Smith, 2007b, p. 211). Bond and Fox (2007) also 
recommend the use of Rasch model measurement 
analysis for Likert-type categorical data due to its 
ability to determine the level of endorsability of 
questionnaire items and the degree to which par-
ticipants are being accurately measured. Through 
the combination of PCA of item residuals and item 
fit analysis, Rasch model measurement analysis 
can thus be used to support claims of generaliz-
ability of questionnaire results across samples 
(Wolfe and Smith, 2007a). 

The lack of instrument validation for items 
measuring the Big Five personality traits severely 
hampers claims of cross-sample validation for Big 
Five-based personality trait measurement instru-
ments. Thus, the aim of the present study was 
to address the lack of instrument validation of a 
Big Five questionnaire by examining the Factor 
Marker questionnaire with the Rasch rating scale 
model for Likert-type categorical data (Andrich, 
1978; Bond and Fox, 2007; de Ayala, 2009). An 
additional aim was to examine the appropriateness 
of an American-developed five-factor model per-
sonality trait instrument for measuring a Japanese 
population.

Methodology

Participants

The participants in this study were 283 first 
and second year students studying English at a 
private, four-year undergraduate university in 
Kyoto, Japan. Students’ majors included engi-
neering, psychology, commerce, and philosophy. 
All participants were 18 or 19 years of age. 
Although the sample size was smaller than that 
recommended for traditional factor analysis (n 
< 300; Tabachnick and Fidell, 2007), the Rasch 
rating scale model functions with a minimum of 
10 observations per category (Linacre, 2002). 
As a Likert-type scale of four categories was 
used for the present study, the minimum sample 
size for Rasch model measurement analysis for 
the measurement instrument in this study was 

n = 40. Linacre (1994) also noted a sample size 
of between n = 108 and n = 243, dependent upon 
the number of items, as sufficient for Rasch model 
measurement analysis, while de Ayala (2009, p. 
199) suggested a sample size of no fewer than 
n = 250, provided that responses are distributed 
across categories in “reasonable numbers” (p. 
199). These recommendations suggest the ap-
propriateness of the sample size of n = 283 in 
the present study for Rasch measurement model 
analysis of the Big Five Factor Markers question-
naire instrument.

Instrumentation

Whereas the NEO-PI and NEO-FFI are pro-
prietary questionnaires that must be purchased 
through a psychological assessment company, 
the 50-item version of Goldberg’s Big Five 
Factor Markers questionnaire (Goldberg, 1993, 
1999) is freely available through the aforemen-
tioned IPIP internet site (Goldberg, et al., 2006) 
and was utilized for this study (Appendix). The 
five human personality factors intended to be 
measured by the Factor Marker questionnaire 
are: Extraversion-Introversion, Agreeableness, 
Conscientiousness, Emotional Stability, and Intel-
lect/Imagination. Of the 50 items comprising the 
Big Five Factor Markers questionnaire, 24 were 
negatively-worded.

The instrument used was a Japanese trans-
lation of the original 50-item English version. 
Although the original English version had a five-
point Likert-type category scale, the version in the 
present study used four response categories (1, 
“Strongly disagree,” to 4, “Strongly agree”). The 
Winsteps program used to analyze data obtained 
from the instrument recoded response categories 
from 0 to 3, as required for the Rasch model. 
The Japanese translation of the questionnaire 
instrument was provided by a native speaker of 
Japanese and was back-translated by a different 
native speaker to ensure accuracy of the state-
ments. Participants completed the questionnaire 
in class at the midpoint of the academic year.

Analysis Procedures

In order to examine the validity of the Fac-
tor Marker questionnaire as a personality trait 
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measurement instrument for the sample popula-
tion, Rasch model measurement analysis was 
performed using the Rasch rating scale model, or 
RSM (Andrich, 1978; de Ayala, 2009) in Winsteps 
3.63 computer software (Linacre, 2006). The 
RSM was selected over other forms of categori-
cal data analysis such as the partial credit model 
(PCM; Masters, 1982). The Factor Markers ques-
tionnaire was created with the intention of using 
the same response categories applied equally to 
all items; while RSM assumes that response cat-
egories remain consistent across all measurement 
instrument items (Ostini and Nering, 2006, p. 34). 
PCM allows for the thresholds between response 
categories to vary according to each item (Bond 
and Fox, 2007, p. 123). Therefore, RSM was felt 
to be a more appropriate method of analysis due to 
the assumptions of this measurement instrument.

Prior to data analysis, 24 negatively-worded 
items were recoded into positive items. An initial 
Rasch residual analysis was conducted using all 
50 items using PCA of Rasch item residuals, and 
an item-person map of all items was produced to 
examine overall targeting of the sample. However, 
as the Factor Marker questionnaire was developed 
with the intention of measuring five independent 
psychological variables, further PCA of Rasch 
item residuals and Rasch item analysis were 
used to examine each of the five hypothesized 
constructs separately by inputting data from the 
ten items intended to measure each individual 
construct.

A PCA of the Rasch item residuals was 
conducted for each separate construct to deter-
mine individual construct unidimensionality. 
Objective measurement researchers have argued 
that random data in a factor analysis can have 
eigenvalues as high as 1.5 (Smith and Miao, 1994) 
to 2.0 (Wright, 1996a), and furthermore seldom 
produce factor loadings that can be reproduced by 
different sample populations. Thus, if the residual 
errors resulting from factor extraction were truly 
random, principal contrasts to the factor should 
have low eigenvalues (<1.5) and low percentages 
(<5%) of the total variance compared to that of the 
expected factor in order to demonstrate construct 
unidimensionality (Linacre, 1998). Higher per-

centages of variance may indicate that errors are 
correlated, masking the existence of a potential 
factor within the residuals left over from factor 
extraction. 

A further analysis was conducted by correlat-
ing disattenuated person measures from principal 
contrast positive loading items and negative 
loading items as an additional verification of 
construct validity (Smith, E., 2002). Disattentu-
ated refers to removing the item residual errors 
on person measures from item loadings on the 
factor contrast, after which the person measures 
from positively loading items are then correlated 
with measures from negatively loading items to 
determine whether the item responses indicate 
the same latent construct. High correlation of the 
person measures (>.7) suggest construct validity.

Rasch Likert scale category functioning 
analysis was also conducted for each individual 
construct to examine the effectiveness of the 
4-point response scale employed. The following 
criteria proposed by Linacre (1999, 2002) were 
considered:
1. At least 10 observations should be present 

for each step of the scale.
2. Average person measures for each step 

should be higher than the average person 
measures of the previous step.

3. Outfit means squares of each step should be 
less than 2.0.

4. Gaps in step difficulties should be no fewer 
than .59 and no greater than 5 logits.
Finally, Rasch item fit analysis was con-

ducted on each construct to examine item fit. An 
item mean squared fit statistic of 1.0 denotes an 
item that perfectly fits the expected model. High 
scores indicate items that overfit the model (i.e., 
a possible result of random answering or partici-
pants not seriously engaging in the task of taking 
the questionnaire); low scores indicate items that 
underfit the model (i.e., a possible indication of 
the “halo effect” of participants answering to 
please the researcher). Of particular interest are 
those items that may be underfitting the model, 
as the inclusion of these may be impacting mea-
surements of reliability and unidimensionality. 
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For this study, item fit was considered good if 
the fit statistics fell between .6 to 1.4 for mean 
squares and ±2.0 for standardized z-scores (Bond 
and Fox, 2007; Smith, R., 2000). We should note 
that mean squares fit statistics have been criticized 
as sample-dependent, i.e., in large sample sizes 
items with little misfit can be identified as having 
larger misfit, thus increasing the likelihood of 
Type I error (Linacre, 2003b; Smith, Schumacker, 
and Bush, 1998). However, because the present 
study sample size was 283, neither very small 
nor very large, we will give both traditional mean 
squares in addition to standardized z-scores, with 
our interpretation of misfitting items focusing on 
outfit z-scores.

Results

An initial PCA of the item residuals was 
conducted on all 50 questionnaire items combined 
(Table 1). According to the results, the Rasch 
model explained 23.4% of the variance (eigen-
value = 15.3). The first contrast explained 8.3% 
of the variance (eigenvalue = 5.4).

An item-person map utilizing all 50 items 
from the Factor Marker questionnaire was also 
produced during the initial analysis (Figure 1). 
The item-person map indicated overall satisfac-
tory targeting of the sample by the questionnaire 
items. The most difficult item to endorse was Emo 
3 (“Worry about things,” Rasch item difficulty 
measure = 1.00) and the easiest item to endorse 
was Int 4 (“Am not interested in abstract ideas,” 
Rasch item difficulty measure = −.82). Item 
and person separation and reliability estimates 
were then calculated for the questionnaire as a 
whole. The resulting estimates indicated overall 
good item separation and reliability (Rasch item 
separation = 6.09, Rasch item reliability = .97), 
and poor to unacceptable person separation and 
reliability (Rasch person separation = 1.99, Rasch 
person reliability = .80). The low person reliabil-
ity can be at least partially attributed to the fact 
that 24 of the 50 items on the questionnaire were 
negatively-worded.

Following initial analysis for all items 
combined, a Rasch PCA of the item residuals 
for conducted for each hypothesized construct 

to examine construct unidimensionality. Results 
(Table 2) indicate that none of the constructs are 
explained to a strong degree by their items, with 
explained variances ranging from 33% to 56.3%. 

To confirm the multidimensional nature of 
each construct, an additional bivariate correlation 
analysis was performed using the disattenuated 
person measures from the positively and nega-
tively loading items on the construct. Correla-
tions of disattenuated person measures on each 
construct ranged from r = .32 to r = .62 (Table 
2). Three constructs (Extraversion-Introversion, 
Conscientiousness, and Emotional Stability) had 
medium-strength correlations, and two constructs 
(Agreeableness and Intellect/Imagination) had 
weak correlations. As correlations differed sig-
nificantly from the expected r = 1.00, the disat-
tenuated person measures correlation analysis 
demonstrated the lack of unidimensionality for 
each construct. 

Following the Rasch PCA of item residu-
als, item and person separation and reliability 
estimates were calculated for each hypothesized 
construct (Table 3). Person separation and reli-
ability were minimally acceptable, with only 
Extraversion-Introversion reaching a score above 
2.0 for the separation measure. According to 
Linacre (2006), person separation of 1.5 or above 
indicates an acceptable level of two different 
levels of separation, while a person separation of 
2.0 indicates the construct to have two to three 
levels of separation, a more desirable result for 
psychological measurements. Person reliabilities, 
which indicate the consistency of the participant 
responses, ranged between .64 and .81. 

On the other hand, item separation and reli-
ability results were mixed. Although each factor 
consisted of ten items, only three of the five 
constructs (Conscientiousness, Emotional Stabil-
ity, Intellect) had item separation above 5.0, an 
indication of the ability for the items to represent 
different levels of the construct within the sample 
population. Two of the constructs (Extraversion-
Introversion and Agreeableness) had items that 
did not separate from each other well, with scores 
of 3.57 and 3.20, respectively. The item separation 
scores for these factors may indicate redundant 
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Table 1
Rasch Principal Components Analysis for the Big Five Factor Markers Questionnaire (50 Items)
	 	 	 	 	 Outfit 
Item Item Description Wording Loading Measure MNSQ
EI 9 Don’t mind being the center of attention P .58 .41 1.08
EI 8 Don’t like to draw attention to myself N .56 −.03 .93
EI 1 Am the life of the party P .56 .49 .78
EI 2 Don’t talk a lot N .52 −.22 .96
EI 7 Talk to a lot of different people at parties P .51 .23 .91
EI 5 Start conversations P .48 .03 .79
EI 6 Have little to say N .41 .12 1.23
Int	3 Have a vivid imagination P .41 −.39 1.00
Int 6 Do not have a good imagination N .37 −.33 .99
Int 5 Have excellent ideas P .36 .55 .72
EI 4 Keep in the background N .35 .12 .88
EI 10 Am quiet around strangers N .35 .54 1.19
Agr 2 Am interested in people P .30 −.54 .85
Int 10 Am full of ideas P .30 .03 .95
EI	3 Feel comfortable around people P .26 .04 .78
Agr 1 Feel little concern for others N .26 −.81 .92
Agr 5 Am not interested in other people’s problems N .23 −.52 .87
Agr 10 Make people feel at ease P .19 −.07 .62
Agr 4 Sympathize with others’ feelings P .18 −.52 1.05
Agr 9 Feel others’ emotions P .04 −.25 .70
Agr 7 Am not really interested in others N .04 −.65 .87
Agr 8 Take time out for others P .01 −.32 .75
Con 4 Make a mess of things N −.57 −.04 1.30
Con 2 Leave my belongings around N −.55 −.06 1.29
Con 1 Am always prepared P −.51 .28 .90
Con 6 Often forget to put things back in their proper place N −.50 .50 1.54
Con 8 Shirk my duties N −.43 −.64 1.21
Emo 7 Change my mood a lot N −.43 .47 1.19
Emo 8 Have frequent mood swings N −.38 .13 1.19
Con 9 Follow a schedule P −.37 −.57 1.09
Con 5 Get chores done right away P −.36 .29 1.10
Con 7 Like order P −.32 .05 1.35
Emo 6 Get upset easily N −.30 .56 1.05
Agr	3 Insult people N −.30 −.70 .98
Emo 9 Get irritated easily N −.24 .08 .97
Int 9 Spend	time	reflecting	on	things P −.21 −.61 1.14
Int 7 Am quick to understand things P −.15 −.27 .73
Emo 10 Often feel blue N −.13 .42 1.14
Emo 5 Am easily disturbed N −.12 .72 1.11
Emo 4 Seldom feel blue P −.12 .84 1.10
Emo 1 Get stressed out easily N −.11 .02 1.11
Con	3 Pay attention to details P −.10 −.28 .90
Int 4 Am not interested in abstract ideas N −.07 −.82 .95
Con 10 Am exacting in my work P −.06 −.46 .91
Emo 2 Am relaxed most of the time P −.05 .01 .72
Int 1 Have a rich vocabulary P −.04 .87 .88
Int 2 Have	difficulty	understanding	abstract	ideas N −.03 .01 .85
Int 8 Use	difficult	words P −.03 .88 1.24
Agr 6 Have a soft heart P −.02 −.65 .86
Emo	3 Worry about things N .00 1.00 1.38
Notes: P = positive wording; N = negative wording; MNSQ = mean squared; EI = Extraversion-Introversion;  

Agr = Agreeableness; Con = Conscientiousness; Emo = Emotional Stability; Int = Intellect/Imagination; 
n = 283.
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items that may not contribute meaningfully to 
overall measurement of the intended constructs, 
or may indicate that negatively- and positively-
worded items were measuring separate constructs.

Next, Rasch Likert scale category function-
ing analysis was conducted for each individual 
construct (Table 4). Results indicated that there 

were no disordered thresholds. Outfit mean 
squares were within the fit criterion of below 2.0. 
All steps for all constructs were well within the 
criterion of .59 to 5 logits. However, the first cat-
egory (“Strongly disagree”) for the Agreeableness 
construct attracted only 4% of the possible person 
responses, while the third category (“Agree”) 
attracted 52%, a possible indication that the 
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Figure 1. Item-person map for all 50 items of the Factor Markers questionnaire. 
Each # represents three persons. Each . represents one person. M stands for mean. 
S stands for one standard deviation from the mean. T stands for two standard devia-
tions from the mean. Emo = Emotional Stability; EI = Extraversion-Introversion; 
Con = Conscientiousness; Int = Intellect/Imagination; Agr = Agreeableness; n = 283.

Table 2
Explained and Unexplained Variance for Each Big Five Factor Including Variance Explained by the 
First Contrast and Disattenuated Person Measures Correlations
    First Contrast First Disattenuated 
  Variance Unexplained Explained Contrast Person Measure 
 Construct Explained Variance Variance Eigenvalue Correlations
Extraversion 54.1 % 45.9 % 8.7 % 1.9 r = .62
Agreeableness 31.4	% 68.6 % 15.7 % 2.3 r	=	.32
Conscientiousness 46.8 % 53.2	% 9.3	% 1.7 r = . 50
Emotional Stability 52.2 % 47.8 % 10.6 % 2.2 r = . 52
Intellect/ Imagination 53.3	% 46.7 % 13.2	% 2.8 r	=	.	36
*n = 283.



10 Apple And neff

construct items were too easy for participants 
to endorse.

The final iteration of Rasch model measure-
ment analysis carried out for each of the five con-

structs from the questionnaire involved looking at 
item measures, specifically those of fit (Table 5). 
First, infit and outfit means squared and standard-
ized z-scores were obtained for the ten items in 

Table 3
Person and Item Separation and Reliability Scores for Individual and Combined Constructs for a 
Japanese Population 
 Construct Person Separation Person Reliability Item Separation Item Reliability
Extraversion 2.08 .81 3.57 .93
Agreeableness 1.34 .64 3.20 .91
Conscientiousness 1.68 .74 5.20 .96
Emotional Stability 1.91 .78 5.00 .96
Intellect/Imagination 1.66 .73 8.61 .99
All Constructs 1.99 .80 6.09 .97

Table 4
Rasch Likert Scale Category Functioning Analysis for the Five Constructs Comprising the Big Five 
Factor Markers
  Observed   Structure Category 
 Category Score Count Percentage Outfit	MNSQ Calibration Measure

Extraversion-Introversion
 1 SD 396 14 1.01 — (−3.25)
 2 D 1148 41 .99 −2.06 −1.05
	 3	A 963 34 .91 .05 1.07
 4 SA 312 11 1.13 2.02 (3.21)

Agreeableness
 1 SD 109 4 1.24 — (−3.26)
 2 D 725 26 .93 −2.06 −1.15
	 3	A 1461 52 .85 −.17 1.07
 4 SA 532 19 1.05 2.23 (3.40)

Conscientiousness
 1 SD 387 14 .99 — (−2.67)
 2 D 867 31 1.03 −1.40 −.86
	 3	A 1091 39 .91 −.17 .80
 4 SA 485 17 1.08 1.56 (2.78)

Emotional Stability
 1 SD 656 24 1.04 — (−2.86)
 2 D 900 35 .92 −1.59 −1.00
	 3	A 916 33 .95 −.30 .87
 4 SA 228 8 1.10 1.89 (3.07)

Intellect/Imagination
 1 SD 334 12 1.11 — (−3.23)
 2 D 1067 38 1.00 −2.06 −1.01
	 3	A 1003 35 .87 .15 1.07
 4 SA 423 15 1.05 1.91 (3.12)
Notes: SD = Strongly Disagree; D = Disagree; A = Agree; SA = Strongly Agree; n = 283.
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Table 5
Rasch Item Fit Statistics for the Five Constructs Comprising the Big Five Factor Markers
    Infit	 Infit	 Outfit	 Outfit 
 Item Wording Measure MNSQ ZSTD MNSQ ZSTD PMC

Extraversion-Introversion
 EI 6 N −.09 1.37 4.2 1.44 4.8 .50
 EI 10 N .56 1.24 2.8 1.21 2.4 .66
	 EI	3 P −.21 1.12 1.5 1.20 2.3 .48
 EI 9 P .36 1.08 1.0 1.05 .7 .65
 EI 4 N −.08 .97 −.4 .97 −.4 .66
 EI 8 N −.31 .91 −1.1 .92 −1.0 .64
 EI 2 N −.60 .87 −1.7 .86 −1.7 .66
 EI 7 P .07 .87 −1.7 .84 −2.0 .71
 EI 1 P .47 .77 −3.1 .81 −2.4 .67
 EI 5 P −.18 .77 −3.1 .76 −3.1 .68

Agreeableness
	 Agr	3 N −.29 1.34 3.8 1.37 4.1 .36
 Agr 4 P −.03 1.25 2.8 1.26 3.0 .41
 Agr 6 P −.22 1.11 1.3 1.11 1.3 .45
 Agr 9 P .38 1.02 .3 1.05 .7 .42
 Agr 7 N −.22 1.02 .3 1.03 .4 .52
 Agr 8 P .27 .91 −1.1 .91 −1.2 .51
 Agr 1 N −.46 .88 −1.5 .88 −1.7 .67
 Agr 10 P .65 .87 −1.6 .87 −1.6 .51
 Agr 2 P −.06 .82 −2.3 .81 −2.5 .64
 Agr 5 N −.02 .79 −2.7 .79 −2.7 .65

Conscientiousness
 Con 4 N .06 1.14 1.7 1.14 1.8 .48
 Con 7 P .17 1.10 1.4 1.12 1.6 .59
 Con 6 N .71 1.11 1.5 1.10 1.2 .69
 Con 10 P −.44 1.08 1.0 1.11 1.2 .41
 Con 8 N −.65 1.08 1.0 1.11 1.4 .56
	 Con	3 P −.22 1.02 .3 1.08 1.3 .41
 Con 2 N .03 1.02 .2 1.00 1.0 .59
 Con 5 P .46 .91 −1.2 .93 .1 .61
 Con 9 P −.57 .91 −1.2 .91 −.8 .55
 Con 1 P .45 .57 −6.7 .58 −6.5 .72

Emotional Stability
 Emo 7 N .06 1.30 3.6 1.31 3.6 .50
 Emo 8 N −.39 1.28 3.3 1.30 3.4 .55
	 Emo	3 N .77 1.16 1.9 1.18 1.9 .58
 Emo 6 N .19 1.08 1.1 1.10 1.3 .58
 Emo 2 P −.56 .84 −2.1 .93 −.9 .58
 Emo 5 N .40 .93 −.9 .93 −.9 .64
 Emo 1 N −.55 .91 −1.2 .89 −1.5 .68
 Emo 9 N −.47 .88 −1.6 .88 −1.5 .65
 Emo 4 P .56 .81 −2.6 .77 −2.8 .69
 Emo 10 N .00 .75 −3.5 .76 −3.3 .75

Intellect/Imagination
 Int 9 P −.85 1.46 5.2 1.50 5.4 .33
 Int 8 P 1.29 1.37 4.1 1.36 4.0 .45
 Int 7 P −.39 1.14 1.7 1.25 2.9 .39
 Int 1 P 1.27 .93 −.8 .98 −.2 .56
 Int 4 N −1.13 .97 −.4 .96 −.5 .51
 Int 2 N .01 .90 −1.2 .90 −1.3 .59
 Int 10 P .04 .89 −1.4 .90 −1.2 .68
 Int 5 P .80 .77 −3.1 .76 −3.3 .65
	 Int	3 P −.56 .76 −3.3 .75 −3.3 .72
 Int 6 N −.47 .76 −3.4 .75 −3.4 .75

Notes. P = positive wording; N = negative wording; Bolded numerals indicate misfit. EI = Extraversion-Introversion; 
Agr = Agreeableness; Con = Conscientiousness; Emo = Emotional Stability; Int = Intellect/Imagination; MNSQ = mean 
squares; ZSTD = standardized z-scores; PMC = Part-measure correlation; n = 283.
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each construct separately. Based on the criteria 
of ±2.0 for Outfit standardized z-scores (Smith, 
2000), Intellect/Imagination had six misfitting 
items, Extraversion-Introversion had five misfit-
ting items, Agreeableness and Emotional Stability 
had four misfitting items, and Conscientiousness 
had only one misfitting item.

In order to further examine the match of 
items to participants, item-person maps based 
on item difficulty measures were generated for 
each construct (Figures 2, 3, 4, 5, and 6). Vi-
sual analysis indicates that some constructs were 
more successful than others. Items concerning 
Extraversion-Introversion grouped tightly around 
the mean, whereas the participants were revealed 
to be spread out along the construct to a greater 
degree than was targeted by the items. The Con-
scientiousness, Emotional Stability, and Intellect/
Imagination constructs were more successful 
and resulted in a greater spread of both items 
and participants; however, there were still many 
participants not targeted by the items. Moreover, 
there was a gap of almost one standard devia-
tion not covered by Intellect/Imagination items, 
potentially demonstrating the multidimensional 
nature of the construct (as its very name suggests). 

The item-person maps also indicated both 
ceiling and floor effects. Emotional Stability items 
had a moderate floor effect with approximately 
half the participants falling below the range of the 
items, an indication that some items for this con-
struct may have been too difficult for participants 
to endorse. On the other hand, the Agreeableness 
item-person map suggests a strong ceiling effect 
with a majority of participants above the range of 
the items, thus indicating that the items for this 
particular construct were too easily endorsable 
by the participants.

Discussion

According to Linacre (2006), an instru-
ment can be considered reliable if the explained 
variance is at least four times greater than the 
unexplained variance. This condition was not met 
by any of the constructs in the Big Five Factor 
Markers instrument. Using the strict criteria by 
Smith (2002), who considered any first contrast 
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Figure 2. Item-person map for the Extraversion-
Introversion construct. Each # represents two persons. 
Each . represents one person. 
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Figure 3. Item-person map for the Agreeableness 
construct. Each # represents three persons. Each . 
represents one person.
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Figure 4. Item-person map for the Conscientiousness 
construct. Each # represents two persons.
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Figure 5. Item-person map for the Emotional Stability 
construct. Each # represents two persons.
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Figure 6. Item-person map for the Intellect/Imagina-
tion construct. Each # represents three persons. Each . 
represents one person.
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eigenvalue over 1.5 to be an indication of a sec-
ond construct, all of the measured factors would 
likewise fail the test of unidimensionality. On the 
other hand, Linacre (2006) recommended a less 
stringent level of 3.0 as one potential condition 
for bidimensionality, in which case none of the 
constructs would fail the test of dimensional-
ity. However, because ideal first contrast values 
should have variances of less than 5% (Linacre, 
1998), the large variances of first contrasts, rang-
ing from 8.7% to 15.7%, hinted at the existence 
of correlated item errors and thus the presence of 
additional constructs. 

Rasch model measurement analysis of the 
Big Five Factor Marker questionnaire demon-
strated problems, to varying degrees, with the 
application of the Big Five to the Japanese sample 
in this study. The inferences can be drawn that 
none of the constructs from the Big Five Factor 
Markers demonstrated unidimensionality, and 
that at least two of the constructs contained at 
least one additional construct due to correlated 
residual errors that formed the first contrast in 
PCA of Rasch item residuals. Rasch item fit 
analysis further demonstrated low item separation 
scores across four of the five factors, with those 
for Extraversion-Introversion and Agreeableness 
in particular indicating that items failed to distin-
guish between endorsability levels of participants. 
Moreover, items intended to measure the Agree-
ableness construct did not adequately determine 
levels of the construct for the Japanese sample 
in this study. The item-person map and Likert 
category analysis suggested that the Agreeable-
ness construct items were too easily endorsable 
by study participants.

Considering that the questionnaire items 
were designed for use with traditional factor 
analysis methods, the overall results were not too 
surprising. In other words, because the question-
naire items were constructed based on traditional 
statistical techniques, redundant positively- and 
negatively-worded items with approximately the 
same meanings were designed to produce high 
correlations and thus high Cronbach’s alpha reli-
ability estimates. 

However, objective measurement studies 
have repeatedly shown that negatively keyed 
items do not necessarily measure the same 
construct as positively keyed items (Chang and 
Wright, 2001; Smith 1996), and that the inclusion 
of multiple items with virtually identical mean-
ings in order to increase the Cronbach’s alpha 
does not create a valid measurement instrument 
with unidimensional constructs. The PCA of 
Rasch item residuals compellingly demonstrated 
the weakness of reliance on correlation and Cron-
bach’s alpha for construct validity in this Big Five 
Factor Marker questionnaire. All five constructs 
were shown to include at least one extra construct 
in the examination of item residuals, leading to 
the conclusion that the Big Five constructs for the 
sample in this study did not demonstrate construct 
validity or unidimensionality.

Conclusion

In order to adapt the Big Five Factor Markers 
questionnaire to target a Japanese population with 
greater precision, the following recommendations 
can be made based on Rasch model measurement 
analysis of the categorical data in this study. First, 
there is a need for a broader scope of items on all 
constructs, between the range of easy to endorse 
and difficult to endorse, in order to more accu-
rately distinguish between participant levels. Sec-
ond, the use of positively- and negatively-worded 
items on the same construct should be avoided in 
order to prevent item redundancy and to target a 
wider range of participant ability levels. Third, 
several individual items need to be either rewrit-
ten or eliminated. Items from the Agreeableness 
construct are most in need of item revision. For 
example, Item 12 (Agr 3, “Insult people”) is an 
obvious candidate for elimination or revision.

Finally, as a Confucian-influenced society, 
Japanese culture is traditionally considered to be 
quite group-oriented compared to the Western 
population for whom the Big Five Factor Marker 
questionnaire was initially intended (Church 
and Lonner, 1998; Hendry, 2003). Personality 
psychologists often refer to the sense of “interde-
pendent self” among members of Japanese society 
(Cross and Markus, 1994; Heine, Kitayama, 
and Lehman, 2001; Heine, Kitayama, Lehman, 



16 Apple And neff

Takata, Ide, Leung, and Matsumoto, 2001; 
Kitayama, 2000; Kitayama and Markus, 1999; 
Kitayama, Markus, and Lieberman, 1995; Markus 
and Kitayama, 1998). It may therefore be second 
nature for many Japanese to consider others’ feel-
ings in daily life to a greater degree than can be 
measured using the current instrument. This sense 
of attention to interpersonal relations is reflected 
in the floor effect shown in the item-person map 
of Agreeableness items, in which the endorsability 
difficulty level of the items was well below that 
of the questionnaire respondents. 

The overall lack of construct unidimension-
ality and the inability of the questionnaire items 
to distinguish participant levels of the constructs 
in this study seem to support the conclusions in 
other Confucian-influenced countries (China and 
Korea) that for Asian populations the existing Big 
Five five-factor model structure may not be suf-
ficient (Cheung, Leung, Zhang, Sun, Gan, Song, 
and Xie, 2001; Yoon, Schmidt, and Ilies, 2002). 
Although the participants in this study represent 
a fairly limited segment of Japanese society, 
we hope that the results from this study can be 
used to make revisions on future iterations of the 
instrument for use in measurements of a broader 
cross-section of Japanese society. The Factor 
Markers questionnaire needs to be adapted if it 
is to being meaningfully used with Japanese par-
ticipants. More items should be added, or existing 
items should be revised or reworded, to reflect 
greater subtlety and a broader range of endors-
ability which may lead to more telling results and 
improve future psychological research involving 
Japanese participants.
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Appendix: The 50-item Factor Marker instrument (Goldberg, 1999)

Construct Item 
Item Label Number Item Description

EI 1 1 Am the life of the party.
Agr 1 2 Feel little concern for others.*
Con 1 3 Am always prepared.
Emo 1 4 Get stressed out easily.*
Int 1 5 Have a rich vocabulary.
EI 2 6 Don’t talk a lot.*
Agr 2 7 Am interested in people.
Con 2 8 Leave my belongings around.*
Emo 2 9 Am relaxed most of the time.
Int 2 10 Have difficulty understanding abstract ideas.*
EI 3 11 Feel comfortable around people.
Agr 3 12 Insult people.*
Con 3 13 Pay attention to details.
Emo 3 14 Worry about things.*
Int 3 15 Have a vivid imagination.
EI 4 16 Keep in the background.*
Agr 4 17 Sympathize with others’ feelings.
Con 4 18 Make a mess of things.*
Emo 4 19 Seldom feel blue.
Int 4 20 Am not interested in abstract ideas.*
EI 5 21 Start conversations.
Agr 5 22 Am not interested in other people’s problems.*
Con 5 23 Get chores done right away.
Emo 5 24 Am easily disturbed.*
Int 5 25 Have excellent ideas.
EI 6 26 Have little to say.*
Agr 6 27 Have a soft heart.
Con 6 28 Often forget to put things back in their proper place.*
Emo 6 29 Get upset easily.*
Int 6 30 Do not have a good imagination.*
EI 7 31 Talk to a lot of different people at parties.
Agr 7 32 Am not really interested in others.*
Con 7 33 Like order.
Emo 7 34 Change my mood a lot.*
Int 7 35 Am quick to understand things.
EI 8 36 Don’t like to draw attention to myself.*
Agr 8 37 Take time out for others.
Con 8 38 Shirk my duties.*
Emo 8 39 Have frequent mood swings.*
Int 8 40 Use difficult words.
EI 9 41 Don’t mind being the center of attention.
Agr 9 42 Feel others’ emotions.

(Appendix continues on the next page.)
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Con 9 43 Follow a schedule.
Emo 9 44 Get irritated easily.*
Int 9 45 Spend time reflecting on things.
EI 10 46 Am quiet around strangers.*
Agr 10 47 Make people feel at ease.
Con 10 48 Am exacting in my work.
Emo 10 49 Often feel blue.*
Int 10 50 Am full of ideas.

Notes. Questionnaire items are listed in their original order (Greenberg, 1993). Construct item labels 
have been added for ease of the reader. Items marked with an asterisk (*) were negatively-
worded items recoded prior to analysis. EI = Extraversion-introversion; Agr = Agreeableness; 
Con = Conscientiousness; Emo = Emotional Stability; Int = Intellect / Imagination.

Appendix: The 50-item Factor Marker instrument (Goldberg, 1999)

Construct Item 
Item Label Number Item Description

(Appendix continues from the previous page.)

View publication statsView publication stats

https://www.researchgate.net/publication/233908281



