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Abstract 

 

In recent years, the BFI-K, a short version of the well-established Big Five 

Inventory (BFI), has been employed in a number of studies investigating 

samples from heterogeneous populations. As the BFI-K had been validated 

only in homogeneous student samples, cross-validation in an extended, 

heterogeneous sample was called for. The present study (N = 5,178) aimed to 

meet this demand. Factor analysis, which was carried out using Exploratory 

Structural Equation Modelling (ESEM), validated the factorial structure. A 

three-factor MANOVA conducted with the variables age, gender, and education 

replicated the well-known effects of sociodemographic variables on the Big Five. 

Hence, our results reveal that the psychometric properties of the BFI-K scales 

are in line with those of the initial validation studies.  

 

Keywords: Big Five, BFI-K, short scale, Exploratory Structural Equation 
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Introduction 

 

  During the last decades, the Big Five have become well-established and 

widely accepted dimensions of personality description (e. g., Barrick, Mount, & 

Judge, 2001; Caspi, Roberts, & Shiner, 2005; Credé, Harms, Niehorster, & 

Gaye-Valentine, 2012; De Raad, 2000; John, Naumann, & Soto, 2008; Lang, 

John, Lüdtke, Schupp, & Wagner, 2011; Marsh et al., 2010). This high level of 

acceptance is evidenced by the popularity of these five dimensions not only in 

personality psychology but also in many other scientific fields (e. g., Hurtz & 

Donovan, 2000; Lang & Lüdtke, 2005). For example, the Big Five have been 

shown to be valid predictors of survey participation (Rogelberg, Conway, 

Sederburg, Spitzmüller, Aziz, & Knight, 2003), political party preferences, 

political attitudes, and votingbehaviour (e. g., van Hiel, Kossowska, &Mervielde, 

2000; Kunz, 2005). Empirical evidence of the predictive ability of the Big Five 

were also found for career success and job performance (e. g., Barrick et al., 

2001; Hurtz & Donovan, 2000; Salgado, 1997; Tett, Jackson, & Rothstein, 

1991), and for subjective well-being (e. g., DeNeve & Cooper, 1998; Haslam, 
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Whelan, & Bastian, 2009; Rammstedt & Schupp, 2008; Robinson, Solberg, 

Vargas, &Tamir, 2003). 

  There are many well-established instruments for the measurement of the 

Big Five, e. g., the NEO-Personality Inventory (NEO-PI-R, Costa & McCrae, 

1985, 1992; Ostendorf & Angleitner, 2004), the NEO-Five Factor Inventory 

(NEO-FFI, Costa & McCrae, 1992; Borkenau & Ostendorf, 2008) and the Big 

Five Inventory (BFI; John, Donahue, & Kentle, 1991; Lang, Lüdtke, & 

Asendorpf, 2001; Rammstedt, 1997). However, for researchers outside the core 

field of personality psychology these instruments are too lengthy. These 

researchers are primarily interested in correlation analyses, i. e., in the impact of 

the personality dimensions on dependent variables such as voting behaviour or 

career success. In such studies the Big Five are usually just one part of an 

extensive questionnaire battery that comprises several potential predictors. As a 

result, the time available for the measurement of each individual construct is 

often limited. This is the case in population surveys, for example, where each 

response is viewed in terms of what it costs to collect. Temporal or financial 

constraints prompt most researchers in these fields either to opt for a short but 

crude measure of personality or to forgo the collection of personality data 

altogether. For the above-mentioned reasons, studies outside the core field of 

personality research are unable to accommodate Big Five measures comprising 

of sometimes more than 200 items as in the NEO-PI-R. But also shorter 

measures of 45 to 60 items are still too lengthy to be of use in their research 

contexts. Thus, there is a clear demand for substantially shorter Big Five 

measures. 

  In recent years, several short scales for the measurement of the Big Five 

have been developed to meet this demand (e.g., Aronson, Reilly, & Lynn, 2006; 

Bernard, Walsh, & Mills, 2005;Donnellan, Oswald, Baird, & Lucas, 2006; 

Herzberg & Brähler, 2006; Gosling, Rentfrow, & Swann, 2003; Rammstedt 

2007; Rammstedt & John, 2005, 2007; Rammstedt, Koch, Borg & Reitz, 2004; 

Woods &Hampson, 2005). These instruments range in length from 5 items – 

where each domain is measured by only one item – to 21 items. Due to their 

efficiency, these short Big Five scales have already been used in a number of 

studies, including several surveys such as the International Social Survey 

Programme (ISSP), the German Longitudinal Election Study (GLES), and the 

German Socio-Economic Panel (GSOEP). 

  Because reliability and validity inevitably decrease when the number of 

items is reduced, short scales face the problem of lower psychometric properties 

compared to longer scales. Of the short scales mentioned above, the BFI-K is 

the most comprehensive one and possesses the highest psychometric qualities. 

Although each domain is measured by at least four items, it still enables the Big 

Five to be assessed in less than two minutes (cf. Rammstedt & John, 2005). The 

efficiency of the BFI-K and its comparatively good psychometric properties 

have made it the instrument of choice for several studies during the last few 

years. These studies include investigations into the impact of personality and 

political skills on job performance (Blickle et al., 2008), the role of forgivingness 

in action orientation (Allemand, Job, Christen, & Keller, 2008), and the 

dimensional structure of personality, ideological beliefs, social attitudes, and 

personal values (von Collani & Grumm, 2009).  

  The BFI-K was initially validated on the basis of two samples consisting of 

university students (cf. Rammstedt & John, 2005). This is common practice in 
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psychological research. Several of the well-established Big Five scales were 

primarily validated in student samples, e.g., the BFI (Benet-Martinez & John, 

1998), the Mini-IPIP (Donnellan et al., 2006), and the TIPI (Goslinget al., 

2003). Even though this approach is far accepted it clearly lacks the investigation 

of the generalizability to other populational groups. Student samples are highly 

homogeneous with regard to age and education. Coefficients of the 

psychometric quality of a scale depend on the sample used and are affected by 

restrictions of sample variance (Nunnally& Bernstein, 2004). Thus, it cannot be 

taken for granted that coefficients calculated for student samples equally apply 

to samples from the general population. For example, Rammstedt, Goldberg, 

and Borg (2010; Rammstedt & Kemper, 2011) could demonstrate that the Big 

Five factor structure is highly sensitive to educational effects. Therefore, scales 

developed to assess a construct in the general population need to be validated in 

samples comparable to this general population and thus in samples more 

heterogeneous than student samples.  

  As an increasing number of studies assesses the BFI-K in non-student 

samples (Blickle et al., 2008, von Collani & Grumm, 2009), evidence for the 

construct validity of the scale for the general population is necessary. In order to 

ensure the applicability of the BFI-K in studies that target the general 

population, key psychometric properties of the BFI-K must be calculated based 

on samples that are more representative of the general population especially 

with regard to the key sociodemographic variables gender, age, and 

education.The present study aims to address this issue by testing two important 

aspects of the construct validity of the BFI-K in a large and heterogeneous 

sample – (1) the factorial validity of the BFI-K and (2) the criterion (known-

groups) validity of BFI-K scales. The factorial validity of the BFI-K has already 

been demonstrated for university students (Rammstedt & John, 2005). 

However, it has not been demonstrated for heterogeneous samples so far. To 

test the factorial validity of the BFI-K, a novel multivariate method was applied – 

Exploratory Structural Equation Modeling (ESEM; Asparouhov & Muthén, 

2009). To test the criterion (known groups) validity of the BFI-K scales, the 

sample was divided into groups based on the most important variables to 

describe a population’s age, gender, and education. Applying a MANOVA 

design, the effects on group means were investigated and compared to 

corresponding results of previous studies (e.g., Costa, Terracciano, & McCrae, 

2001; Feingold, 1994; Goldberg, Sweeney, Merenda, & Hughes, 1998; 

Rammstedt, 2007; Srivastava, John, Gosling, & Potter, 2003; Viken, Rose, 

Kapiro, &Koskenvuo, 1994 etc.). 

  This study thus aims to benefit the usage of the BFI-K in wider research 

contexts as it can be done at present. 

 

Method 

Sample and Procedure 

 

  The BFI-K was employed within the framework of an online study 

conducted by Respondi AG, a commercial provider of sampling services. 

Participants were recruited by means of Web-based advertising. Participation 

was financially rewarded. The data for the present study was collected from the 

sample comprising 5,178 respondents ranging in age between 16 and 77 years 

(M = 32.9, SD = 11.1). Respondents under the age of 18 years were excluded 
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from our analyses (N = 15), thereby yielding a reduced sample of N = 

5,163.Sociodemographic characteristics of the sample divided by age (18 to 29, 

30 to 44, 45 to 59, 60 years or above), gender (male, female), and education 

(lower or no secondary education, intermediate secondary education, entrance 

qualification for universities) are depicted in Table 1.  

 

Table 1 

Sociodemographic characteristics of the sample (N = 5,163)  

 Total Sample  Male Subsample  Female Subsample 

 Abs. % 

% German 

Microcensus 

2007 

 

 
Abs. %  Abs. % 

Gender          

Male  2382 46.1 48.4  2382 100    

Female 2781 53.9 51.6     2781 100 

Age          

18-29 years 2491 48.2 20.5  1080 45.3  1411 50.7 

30-44 years 1826 35.4 25.5  891 37.4  935 33.6 

45-59 years 733 14.2 24.4  343 14.4  390 14.1 

> 60 years 113 2.2 29.6  68 2.9  45 1.6 

M (SD)
 

32.9 (11.1) 42.5 (22.3)  33.5 (11.5)  32.3 (10.7) 

Level of 

education
1 

 
  

     
 

Low 565 10.9 48.7  269 11.3  296 10.6 

Medium 1653 32.0 27.6  700 29.4  953 34.3 

High 2945 57.0 23.7  1413 59.3  1532 55.1 

Total 5163 100.0 100.0  2382 100.0  2781 100.0 

Note. Abs.= absolute frequency, % = relative frequency. 
1

Low level of education - lower or no 

secondary education; medium level of education – intermediate secondary education; high level 

of education – entrance qualification for the universities of applied sciences and general 

universities. 

 

Questionnaire 

 

 The BFI-K (Rammstedt & John, 2005), which consists of 21 items, is a 

short version of the well-established 44-item Big Five Inventory (BFI; John et 

al., 1991; Lang et al., 2001; Rammstedt, 1997). Previous research (Rammstedt & 

John, 2005) has demonstrated that the BFI-K possesses sufficient reliability 

coefficients and factorial validity. Moreover, several indicators of construct 

validity such as convergence coefficients of self-reports with partner ratings and 

with other inventories assessing the Big Five were all shown to be substantial and 

comparatively high. The items of the BFI-K are rated on a five-point Likert 

scale ranging from 'strongly disagree' (1) to 'strongly agree' (5). Four scales 

consist of four items whereas Openness comprises five items. Standardized 

normal values were calculated by weighting the present sample to the German 

Microcensus2007 distribution of gender, age, and education presented in 
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Table 1. These values are available as supplementary online material 

at:http://www.gesis.org/kurzskalen-psychologischer-merkmale/supplemental-

online-material 

 

Statistical Analysis 
 

  Different aspects of the psychometric quality of the BFI-K were evaluated. 

(1) At first, descriptive statistics for all BFI-K scales as well as reliability 

coefficients (Cronbach’s Alpha) were calculated. (2) Afterwards, we tested 

whether the Big Five factor structure could be replicated with the BFI-K based 

on a heterogeneous sample (factorial validity). A new approach called 

Exploratory Structural Equation Modelling (ESEM; Marsh et al., 2010; cf. 

Asparouhov&Muthén, 2009) was used for the validation of the factor structure. 

ESEM not only enables factor loadings to be identified as in traditional 

Exploratory Factor Analysis (EFA), but also provides parameter estimates, 

standard errors, and goodness-of-fit statistics that are typically associated only 

with CFA (cf. Lang et al., 2011). Although Confirmatory Factor Analysis (CFA) 

is regarded as a strong analytical tool in construct validation, several authors 

question its appropriateness as a mean of evaluating the internal structure of 

personality inventories (Hopwood &Donnellan, 2010; Marsh et al., 2009, 2010; 

see also Lang et al., 2011). CFA models generally allow indicators to load on 

only one specific factor disrupting structures with secondary loadings. In this 

case, all secondary loadings are constrained to zero. However, McCrae, 

Zonderman, Costa, Bond, and Paunonen (1996) state that the Five Factors 

Model does not postulate such a perfect simple structure. Traits may rather 

have meaningful secondary loadings on several factors. These misgivings 

prompted us to use the benefits that are suggested with ESEM algorithms in 

order to maintain the most realistic estimation of the Big Five structure. (3) In a 

third step, we investigated whether the effects of sociodemographic variables 

observed in previous studies can be replicated with the BFI-K in a large and 

heterogeneous sample. A three-factor (age x gender x education) MANOVA 

was conducted using SPSS 19 with age, gender, and education as independent 

variables and the BFI-K scales as dependent variables. Overall, 35 tests of 

significance for main and interaction effects were computed. The alpha level for 

multiple comparisons was adjusted according to Bonferroni (p< .00145). 

 

Results 

 

Descriptive Statistics and Reliability 

 

 Means, standard deviations, Cronbach’s Alpha coefficients, and skewness 

and kurtosis of the BFI-K scales are presented in Table 2. For comparison 

purposes, means and standard deviations of two studies reported by Rammstedt 

and John (2005) are included in the latter 6 columns of the table. 

  In the present study, scale means ranged between 2.92 and 3.62, with an 

overall mean of 3.29 indicating no severe ceiling or bottom effects. Scale means 

are highly similar to those reported by Rammstedt and John (2005). The 

standard deviations found in the present study –ranging between .53 and .65 

with a mean of .58 – are slightly lower than those reported in the previous 

validation studies (where they ranged between .62 and .92). 
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  The skewness of the scales varied between -.26 and .11 with an absolute 

mean of .13; kurtosis ranged from -.04 to .54, yielding an absolute mean of .25, 

thus indicating, that normal distribution can be assumed for all five scales (cf. 

Muthén& Kaplan, 1985). 

  With regard to the scale reliability in the present study, Cronbach's Alpha 

coefficients ranged between .58 for Agreeableness and .80 for Extraversion with 

a mean of .70. These results are also highly comparable in size and rank-order 

to those reported in the initial validation studies. 

 

Table 2 

Descriptive statistics and internal consistency of the BFI-K scales for the total 
sample of the present study and for the initial validation samples  

 Present Study(N)  Rammstedt & John (2005) 

   Sample 1 (N1)  Sample 2(N2) 

 M SD α Skew. Kurt.  M SD α  M SD α 

Extraversion 3.48 .65 .80 -.08 -.22  3.48 .87 .86  3.59 .87 .81 

Agreeableness 2.93 .56 .58 -.04 .16  3.02 .73 .64  2.89 .77 .59 

Conscientiousness 3.62 .53 .69 -.26 .54  3.53 .69 .70  3.52 .73 .69 

Neuroticism 2.92 .57 .74 .11 -.04  2.88 .77 .74  3.12 .92 .77 

Openness 3.52 .57 .69 -.14 -.30  3.96 .62 .66  4.02 .64 .70 

Mean 3.29 .58 .70 .13 .25  3.37 .74 .72  3.43 .79 .72 

Note: N = 5,163; N1 = 459; N2 = 391; M = means, SD = standard deviations, α = Cronbach's 

Alpha, Skew. = skewness, Kurt = kurtosis. 

 

Construct Validity 

(1) Factorial validity 

  

 The factorial structure of the 21 BFI-K items was investigated using 

ESEM analysis with oblique rotation. ESEM analysis was conducted with Mplus 
(Version 5.2; Muthén&Muthén, 2008). The ESEM model encompassed five 

factors and 21 indicators in total. We chose the Maximum Likelihood Robust 

(MLR) estimator, which is robust against violations of normality assumptions (cf. 

Lang et al., 2011). Following Marsh et al. (2010, p. 475), we employed an 

oblique geomin rotation with an epsilon value of .5 (cf. Asparouhov&Muthén, 

2009). In sum, the fit indices revealed an acceptable fit of the five factor model 

(χ²/df = 14.76, p = .01; CFI = .94; RMSEA = .05; SRMR = .03; cf. Kline, 2005). 

The geomin rotated standardized factor loadings are presented in Table 3, with 

highest loadings per item in bold print. All factors were clearly interpretable in 

terms of the Big Five. The results show that – except of the twoOpenness 

items(No. 18: “...is curious about many different things”, No. 20: “…is 

ingenious, a deep thinker”) – all of the items loaded highest on their 

corresponding factors. With the exception of the two Openness items and the 

Agreeableness item No. 5 (“...is generally trusting”) the factor loading structure 
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was unambiguous and converged to a rather clear simple structure (cf. Brown, 

2006). This is also reflected in the low factor intercorrelations shown in Table 4. 

These correlations ranged between -.02 (Conscientiousness and Agreeableness) 

and -.23 (Extraversion and Neuroticism) with a mean of .12. 

 

Table 3 
Standardized factor loadings of the BFI-K items (ESEM with geomin rotation)  
 

I see myself as someone who… 
Factorloadings 

 
E A C N O 

1. ...isoutgoing, sociable.  .66 -.01 .18 -.04 .05 

2. ...generates a lot of enthusiasm.  .44 -.03 .29 -.01 .18 

3. ...tends to be quiet.
a
 .81 .06 -.04 -.05 .03 

4. ...isreserved.
a 

.76 .02 -.11 -.13 -.01 

5. ...isgenerallytrusting. .07 .20 .18 .19 .06 

6. ...tends to find fault with others.
a
 -.14 .38 .02 -.21 .01 

7. ...can be cold and aloof.
a
 .11 .74 -.06 .04 .03 

8. ...is sometimes rude to others.
a
 -.04 .81 .03 -.02 .03 

9. ...doesthingsefficiently.  .05 -.04 .65 -.08 -.03 

10. ...does a thoroughjob.  -.01 .03 .71 -.02 .01 

11. ...makes plans and follows through with 

them.  .10 -.07 .54 -.12 .06 

12. ...tends to be lazy.
a
 .10 .17 .28 -.19 -.01 

13. ...getsnervouseasily.  -.20 -.03 -.08 .62 -.02 

14. ...worries a lot.  -.03 -.08 .12 .70 .01 

15. ...isdepressed, blue.  -.11 -.07 -.11 .66 .03 

16. ...is relaxed, handles stress well.
a
 .12 -.01 -.22 .46 -.09 

17. ...valuesartistic, aestheticexperiences.  -.04 .01 -.02 .01 .79 

18. ...is curious about many different things.  .13 -.03 .38 -.02 .29 

19. ...has an activeimagination.  .17 -.06 .20 .03 .46 

20. ...is ingenious, a deep thinker.  -.08 -.06 .31 .27 .28 

21. ...has few artistic interests.
 a
 .01 .07 -.15 -.05 .75 

Note: N = 5,163; E =Extraversion, A = Agreeableness, C = Conscientiousness, N = Neuroticism, 

O = Openness. Highest loadings in bold print.
a

Item was inverted. 
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Table 4 

Standardized factor correlations of the BFI-K factors 

 
E A C N 

 

Agreeableness (A) .05**    

Conscientiousness (C) .18** -.02   

Neuroticism (N) -.23** -.18** -.14**  

Openness (O) .16** .02 .22 .02 

Note: N = 5,163; E = Extraversion. 
** p< .01. 

 
(2) Mean differences in sociodemographiccharacteristics 

 

 As a second indicator for the construct validity of the BFI-K scales, the 

impact of the core sociodemographic variables age, gender, and education on 

the scales was investigated and compared with the results of previous studies in 

the field (e. g., Costa et al., 2001; Feingold, 1994; Goldberg et al.,1998; 

Rammstedt, 2007; Srivastava et al., 2003; Viken et al. 1994 etc.). A three-factor 

MANOVA was conducted using SPSS 19; the sociodemographic variables 

gender, age, and education were simultaneously considered as independent 

variables and the five BFI-K scales as dependent variables. Overall, 35 tests of 

significance for main and interaction effects were computed. The alpha level for 

multiple comparisons was adjusted according to Bonferroni (p < .00145).Table 

5 presents the resulting sociodemographic effects. Descriptive statistics are 

reported for the total sample and for both sexes separately, for the four age 

groups and the three educational groups described in the Method section 

above. The multivariate tests yielded significant overall main effects for age 

(Hotelling’s Trace: F (15, 15401) = 14.64, p < .00145, η² = .01), gender (F (5, 5135) = 14.16, 

p < .00145, η² = .01), and educational level (F (10, 10268) = 3.84, p < .00145, η² < .01). 

No interaction effects were identified. 

  Post-hoc tests conducted for all three main effects revealed the following 

differences: With regard to gender, substantial effects were found for all BFI-K 

scales with females scoring constantly higher than males. However, the size of 

the effects was rather small (η² < .01). In line with previous findings (Costa et al., 

2001; Feingold, 1994; Rammstedt, 2007; Srivastava et al., 2003; Viken et al. 

1994), the strongest gender effect emerged for Neuroticism (F (1, 5139) = 25.42, p < 

.00145) followed by Conscientiousness (F (1, 5139) = 21.18, p < .00145). 

  Age groups differed significantly in (1) Neuroticism (F (3, 5139) = 36.92, p < 

.00145, η² = .02) and (2) Agreeableness (F (3, 5139) = 20.91, p < .00145, η² = .01), 

with respondents in the youngest age group (18 to 29 yrs.) scoring higher on 

Neuroticism and lower on Agreeableness than all other participants, and (3) on 

Extraversion (F (3, 5139) = 11.14, p < .00145, η² = .01), with the youngest (18 to 29 

yrs.) age group scoring lower than the second age group (30 to 44 yrs.). These 

findings are also in good agreement with results typically reported in the 

literature (cf. Caspi et al., 2005; McCrae et al., 1999; Rammstedt, 2007).  

  With regard to education, a significant effect was found for Openness 

(F (2, 5139) = 10.98,p < .00145, η²< .01), with thehighest educated group scoring 
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higher than the intermediate and lower-educated groups. This effect is also in 

line with results of previous studies (e. g., Goldberg et al., 1998; Rammstedt, 

2007; Vassend & Skrondal, 1995).  

  In sum, results revealed that the BFI-K scales show generally the same 

relation to sociodemographic variables as it is usually reported in the 

corresponding literature.  

 

Discussion 

 

 The wide acceptance of the Big Five for the description of personality on 

a global level has made personality assessment popular outside the core field of 

personality research. This has led to an intensified demand for short scales for 

the measurement of these factors. Numerous short measures ranging in length 

between 5 and 21 items have been developed to meet this demand. However, 

most of these instruments have not been validated in the populations of interest 

to researchers outside the core field of psychology, namely in non-student 

samples. The BFI-K is the most comprehensive of the short Big Five measures. 

The present study aimed to replicate and extend the initial BFI-K validation 

studies by using a more comprehensive and heterogeneous sample. Item 

statistics, reliability coefficients, results of an ESEM analysis on the structure of 

the BFI-K and of an analysis of sociodemographic effects were presented. 

These findings were compared with the results of the initial validation study of 

the BFI-K (Rammstedt & John, 2005). 

  Results from our large and heterogeneous sample indicate that means and 

standard deviations of the BFI-K scales are comparable in size to those reported 

in the initial validation studies. Thus, no deviations in scale properties indicating 

potential bottom or ceiling effects were detectable in the present study. Nor did 

kurtosis or skewness give any hints of deviations from the expected normal 

distribution. With regard to reliability, coefficients were found to be highly 

comparable in size and rank-order to those reported by Rammstedt and John 

(2005). The internal consistencies (Cronbach's Alphas) of the BFI-K scales, 

especially of Agreeableness, may be considered rather low compared to longer 

Big Five scales, e.g., the IPIP-FFM (Donnellan et al., 2006). As the BFI-K scales 

contain considerably less items, a lower Cronbach's Alpha is inevitable. 

However, reliability coefficients may still be considered as sufficient for research 

purposes, e. g., for the comparison of groups rather than individuals (Aiken & 

Groth-Marnat, 2006).In addition, McCrae, Kurtz, Yamagata, and Terraciano 

(2011) recently showed that test-retest reliability, rather than internal 

consistencies, have a crucial impact on validity coefficients of a scale. Acceptably 

high test-retest correlations have been demonstrated for BFI-K scales in prior 

research, ranging between.76 and .93 (Rammstedt & John, 2005). Taken 

together, our results concerning item statistics and reliability are consistent with 

the initial validation of the BFI-K which was based on considerably smaller and 

more homogenous samples.  
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Table 5                                                                                                 

MANOVA results, descriptive statistics by age, gender, and education separately 

 E  A  C  N  O 

 M SD  M SD  M SD  M SD  M SD 
Gender               

   Male  3.40 .67  2.81 .54  3.52 .52  2.89 .56  3.48 .60 

Female 3.52 .68  2.97 .55  3.68 .52  3.03 .58  3.62 .60 

F (1, 5139) 12.86*  16.48*  21.18*  25.42*  16.05* 

η² .002  .003  .004  .005  .003 

Age               

   18-29 years 3.43 .69  2.84 .56  3.61 .55  3.07 .57  3.58 .63 

   30-44 years 3.52 .66  2.94 .54  3.60 .51  2.87 .56  3.53 .58 

   45-59 years 3.50 .66  3.00 .53  3.64 .49  2.84 .57  3.55 .59 

   ≥ 60 years 3.38 .60  3.05 .50  3.57 .50  2.90 .57  3.54 .53 

F (3, 5139) 11.14*  20.91*  .43  36.92*  1.73 

η² .01  .01  <.001  .02  .001 

Level 

ofeducation
1               

   Low 3.44 .69  2.86 .55  3.61 .60  2.96 .59  3.47 .61 

   Medium 3.48 .67  2.92 .56  2.96 .60  2.96 .60  3.47 .61 

   High 3.47 .68  2.90 .54  2.70 .56  2.97 .56  3.62 .60 

F (2, 5139) .45  2.35  1.79  .14  10.98* 

η² <.001  .001  .001  <.001  .004 

               Age & 

GenderF (3, 

5139) 

1.65  .32  .88  2.02  1.13 

η² .001  <.001  .001  .001  .001 

               
Age & 

Education 

F (6, 5139) 

2.74  .79  .50  .60  2.70 

η² .003  .001  .001  .001  .003 

               
Education & 

Gender 

F (2, 5139) 

.32  .83  1.11  .88  .10 

η² <.001  <.001  <.001  <.001  <.001 

               
Age, Gender & 

Education 

F (6, 5139) 

.11  2.06  1.38  1.41  1.20 

η² <.001  .002  .002  .002  .001 

Note. M =means, SD = standard deviation.
1

Low level of education – lower or no secondary 

education; medium level of education – intermediate secondary education; high level of 

education – entrance qualification for universities of applied sciences and general universities. 

*p < .00145 
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The outcomes of the ESEM analysis indicate an unambiguous five-factor 

structure for the BFI-K items, which were clearly interpretable in terms of the 

Big Five. All except of two items loaded highest on their corresponding factors. 

The cross-loadings detected in the present study were all already found in the 

initial validation study indicating that they appear to be specific for the BFI 

instrument (cf. Rammstedt & John, 2005).Although we could replicate the work 

of Rammstedt and John (2005)to a large extent, the here-found factorial 

structure is less explicit than the one reported by them. This difference is most 

likely accounted for by differences in the sample compositions with the here 

investigated sample being much more heterogeneous than the former ones. 

Rammstedt und colleagues (2010; see also Rammstedt & Kemper, 2011) 

explain the general difficulties in replicating the Big Five in non-student samples. 

They demonstrated that the factorial structure is particularly sensitive to 

educational effects. While the factorial structure of the Big Five emerged “with 

textbook-like clarity” (Rammstedt et al., 2010, p. 53) in student samples, it was 

found to be strongly blurred in samples heterogeneous with regard to education. 

As the present results are based on a non-student sample, we assume that the 

secondary loadings and low loadings may be due to the detrimental effect 

described by Rammstedt et al. (2010). In summary, however, the results of the 

present study using a heterogeneous sample largely replicate previous findings in 

more homogeneous samples (cf. Rammstedt & John, 2005) and support the 

factorial validity of the BFI-K. 

  Results of the analyses of sociodemographic effects clearly replicated the 

most frequently reported effects: (1) in accordance to the recent findings 

ongender effecton the Big Five (Marsh et al., 2010) we found that women score 

higher on all Big Five factors. The most explicit differences were found 

inNeuroticism and Conscientiousness, these differences had been also already 

reported in literature (e.g., Costa et al., 2001; Rammstedt, 2007; Srivastava et al., 

2003). (2) In correspondence with earlier findings (e.g.,Caspi et al., 2005; 

McCrae et al., 1999; Rammstedt, 2007) the elder respondents in our study 

scored higher on Agreeableness and lower on Neuroticism than younger ones. 

(3) Also in our studyhigher educated respondentsscored higher on Openness 

than participants with a low level of education (e.g., Goldberg et al., 1998; 

Rammstedt 2007; Vassend&Skrondal, 1995). Finally, also in line with previous 

findings in this field is the fact that no interaction effects of age, gender or 

education on the Big Five were detected (cf. Rammstedt, 2007). 

  Although a substantial number of very short personality measures have 

been developed to allow the assessment of individuals’ standing on personality 

traits in such research settings (e.g.,Aronson et al., 2006; Bernard et al., 2005; 

Herzberg &Brähler, 2006; Gosling et al., 2003; Rammstedt 2007; Rammstedt & 

John, 2005, 2007; Rammstedt et al., 2004; Woods &Hampson, 2005) the 

construct validity of such very brief measures have become increasingly 

criticized (Credé et al., 2012). Nevertheless, the Big Five are still often used to 

explain and predict content variables of various research issues, which are 

investigated in samples different from the student samples. Aronson and 

colleagues (2006) explored the efficiency of team work and confirmed the 

influence of leader personality profile on new product development. Sanz, 

García-Vera, and Magán (2010) investigated the individual differences in trait 

anger and hostility in an extended heterogeneous Spanish sample. They report 
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that trait anger to be primarily associated with Neuroticism, whereas mistrust 

and confrontational attitude are principally related to low Agreeableness. 

McCann (2010) analyzed the data of the large-scale state-based survey taken 

from the National Center for Chronic Disease Prevention of the USA and 

found Neuroticism to be the prime predictor of well-being. For such studies the 

BFI-K with its four items per dimension promises to be more reliable and still 

very efficient measurement tool.  

 In sum, this study provides evidence that the BFI-K is a sufficiently 

reliable and valid short scale for the measurement of the Big Five for research 

purposes. Results of the initial validation studies were replicated and extended 

in a large and heterogeneous sample. Furthermore, the standardized normal 

values provided as supplementary online material will enable researchers to 

compare their findings with values for population as a whole and for 

subpopulations differentiated according to the core sociodemographic variables 

age, gender, and education. However, compared to full-length Big Five 

instruments there are substantial losses with regard to the psychometric quality 

of the scales. Thus, if testing time is not extremely limited, full-length Big Five 

measures possess clear psychometric advantages. But, of the several short-scale 

instruments assessing the Big Five the BFI-K proved to provide the highest 

psychometric quality. It thus allows an acceptable reliable and valid assessment 

of the Big Five in studies which do not allow for a comprehensive assessment of 

the Big Five due to monetary or time constraints. 
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