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Special Issue: Systematic Reviews and Meta-Analyses in Psychological Assessment 
Systematic Review 

Reliability and Factorial Validity 
of the Core Self-Evaluations Scale 
A Meta-Analytic Investigation of Wording Effects 
Timo Gnambs1 and Ulrich Schroeders2 

1Leibniz Institute for Educational Trajectories, Bamberg, Germany 
2Institute of Psychology, University of Kassel, Germany 

Abstract: The Core Self-Evaluations Scale (CSES) measures a broad personality trait reflecting individuals’ self-appraisals of their worth, 
capabilities, and control of their lives. Although the CSES was designed to capture a single trait, factor analytic studies often found more 
complex measurement structures. These either referred to different content facets or methodological artifacts due to the item wording. The 
present random-effects meta-analysis summarized correlation matrices from 53 samples including 31,843 respondents. After accounting for 
acquiescent responding, meta-analytic confirmatory factor analyses revealed a single common factor for all items. The factor was highly 
reliable (ω = .87) and demonstrated partial metric measurement invariance across English, German, and Spanish language versions as well as 
cultural tendencies of individualism and flexibility. However, Chinese and Romanian translations exhibited substantially lower factor loadings. 
These results corroborate the use of the CSES as a unidimensional measure, albeit systematic investigations of measurement invariance are 
recommended before its use in cross-cultural research. 

Keywords: meta-analysis, structural equation modeling, wording effect, self-evaluation, cross-cultural psychology 

The Core Self-Evaluations Scale (CSES; Judge et al., 2003) is  
a popular self-report measuring people’s fundamental eval-
uations of themselves in terms of their psychological 
resources and self-worth. These core self-evaluations 
(CSE) characterize broad and enduring dispositions of indi-
viduals that not only shape more specific evaluations (e.g., 
job satisfaction) but also specific behaviors (e.g., job perfor-
mance). It is associated with various organizational and 
work-related outcomes such as higher job commitment 
and salary, as well as lower psychological strain and turn-
over intentions (Chang et al., 2012). CSE is typically viewed 
as a meta-trait that captures the shared variance between 
several established personality traits (e.g., Johnson et al., 
2008; Judge et al., 1998). Most often it is conceptualized 
as a higher-order construct indicated by global self-esteem, 
generalized self-efficacy, internal locus of control, and emo-
tional stability (Judge et al., 2003). Accordingly, CSE repre-
sents a blend of various positively valenced dispositions that 
reflect persons’ beliefs about their worth and self-regard, 
their abilities to achieve goals, their beliefs they are in 

charge of their lives, and their ability to remain stable 
and even-tempered in the face of adversities. Indirect mea-
surements often rely on established instruments for 
the four core traits to model CSE as a second-order factor 
(e.g., Gardner & Pierce, 2010; Johnson et al., 2008). 
However, this approach is rather cumbersome for applied 
research because it requires administering four separate 
(and often rather long) instruments to capture a single con-
struct. Therefore, the CSES (Judge et al., 2003) was devel-
oped as an economic alternative. Because of its brevity and 
good criterion validity (e.g., Gardner & Pierce, 2010; Zen-
ger et al., 2015), the CSES has become a widely used mea-
sure in work and organizational psychology (e.g., Zacher 
et al., 2021) but also other disciplines such as clinical and 
health psychology (e.g., Geuens et al., 2020) or quality of  
life research (e.g., Turska & Stępień-Lampa, 2021). 

Although developed to represent a single latent trait, fac-
tor analytic investigations of the CSES often favored multi-
as compared to unidimensional measurement models (e.g., 
Arias et al., 2022; Henderson & Gardiner, 2019; Mäkikan-
gas et al., 2018; Schmalbach et al., 2021; Sun & Jiang, 
2017; Zenger  et al.,  2015). These results have been inter-
preted either from a substantive point of view as reflecting 
different content facets of CSE (Mäkikangas et al., 2018; 
Zenger et al., 2015) or as the result of methodological arti-
facts stemming from the item wording (Arias et al., 2022; 
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Schmalbach et al., 2021). The present study contributes to 
this debate by presenting meta-analytic evidence on the 
psychometric properties of the CSES. To this end, we make 
use of recent methodological advancements in meta-analy-
tic structural equation modeling (Cheung & Chan, 2005; 
Jak & Cheung, 2020) to clarify the dimensional structure 
of the CSES across diverse samples and settings. Further-
more, measurement invariance is examined across differ-
ent language versions and cultural dimensions to evaluate 
the applicability of the CSES for comparative research in 
a cross-cultural context. 

The Core Self-Evaluations Scale 
The 12 items of the CSES were developed to cover the four 
individual core traits – global self-esteem, generalized self-
efficacy, emotional stability, and internal locus of control 
(Judge et al., 2003). However, rather than being pure indi-
cators of these traits, the items were written to optimally 
capture the paramount construct of CSE. Therefore, many 
items reflect a blend of two or more core traits. Despite 
the heterogeneity of these items, the ordinary sum score 
is typically used as a personal estimate of CSE. Extensive 
research on the CSES attested to its good reliability with 
an average coefficient alpha of .84 (Ock et al., 2021) and  
usefulness for predicting various outcomes such as psycho-
logical and physical health (Turska & Stępień-Lampa, 2021) 
or income and number of promotions (Stumpp et al., 2010). 
Despite the substantial evidence for the validity of the sum 
score, the internal structure of the CSES is still disputed 
(e.g., Arias et al., 2022; Gu et al.,  2015; Henderson  & Gar-
diner, 2019; Mäkikangas  et al.,  2018; Schmalbach et al., 
2021; Sun & Jiang, 2017; Zenger et al.,  2015). In line with 
its original conception, Judge and colleagues (2003) seem 
to provide evidence that a unidimensional confirmatory fac-
tor model had the best fit for the CSES as compared to 
more complex measurement models. However, a closer 
inspection of the reported degrees of freedom indicates that 
the authors seem to have included six undisclosed corre-
lated error terms. Although such a model can  attest  to  a  
common factor across all items, the correlated errors also 
indicate item dependencies that might arise from unmod-
eled additional traits or method variance. 

The data-driven approach of additionally specifying 
residual correlations has also been taken up in other 
factor-analytic research that seemingly demonstrated the 
unidimensionality of the CSES in different languages 
(Heilmann & Jonas, 2010; Judge et al., 2004; Stumpp 
et al., 2010), although the number of residual correlations 
differed vastly from 4 to 10. Thus, the assumption of strict 
unidimensionality of the CSES has to be taken with a grain 
of salt and could only be maintained taking into account 
systematic covariations between some item pairs that do 

European Journal of Psychological Assessment (2024), 40(5), 343–359 

not generalize across different samples. More rigorous tests 
of the CSES’s dimensionality, however, often found more 
complex measurement structures that either distinguished 
different content facets to capture qualitatively different 
types of CSE or accounted for method artifacts caused by 
item wording or inattentive responding. 

Substantive Content Facets of the Core 
Self-Evaluations Scale 
The four different core traits of the CSES can be rarely 
empirically recovered in factor analytic research (Judge 
et al., 2003; Zenger et al.,  2015). Confirmatory factor anal-
yses that modeled four correlated factors typically do not 
show an improved fit as compared to more parsimonious 
models. However, Ferris and colleagues (2011) pointed  
out a conceptual fuzziness: the CSE has been either viewed 
as an indicator of high approach temperament or as an indi-
cator of low avoidance temperament. Put differently, CSE 
has been simultaneously described as an individual’s ten-
dency to seek out positive outcomes (e.g., higher wages) 
and an individual’s orientation towards averting nega-
tive outcomes (e.g., lay-offs). Because temperaments of 
approach and avoidance are assumed to independently 
influence personality traits (Elliot & Thrash, 2002), some 
traits can be seen as indicators of approach temperaments 
(e.g., general self-efficacy) and others as indicators of avoid-
ance temperaments (e.g., neuroticism). Accordingly, Ferris 
and colleagues (2011) showed that both temperaments 
were associated with the sum score of the CSES and medi-
ated the effect of CSE on job performance. Therefore, the 
CSES might reflect two qualitatively different facets of 
CSE that refer to these approaches and avoidance tenden-
cies (Sun & Jiang, 2017; Zenger et al.,  2015). Indeed, factor 
analytic studies often found substantial evidence for two 
factors underlying the CSES that have been interpreted as 
positive and negative CSE (see Model 2 in Figure 1). How-
ever, the loading structure did not always fully replicate. 
For example, Item 10 (“I do not feel in control of my suc-
cess in my life.”) of the CSES sometimes exhibited substan-
tial cross-loadings on both factors and, thus, could not be 
clearly assigned to either factor (Mäkikangas et al., 2018). 
Moreover, the substantial factor correlations between posi-
tive and negative CSE ranging from .55 to .67 suggest that a  
second-order factor might be a reasonable representation 
of general CSE in line with the original conception of the 
CSES (Judge et al., 2003). 

Method Artifacts and Wording Effects 
Because the content facets of positive and negative CSE 
perfectly align with the wording of the items, it has been 
suggested that the CSES does not represent substantively 
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Figure 1. Factor models for the core self-evaluations scale. N = 31,843 from 53 samples. Presented are standardized factor loadings. CSE = core 
self-evaluations. 

different traits. Rather, its dimensionality is often distorted 
by artifacts stemming from the use of positively and nega-
tively worded items (e.g., Arias et al., 2022; Gu et al.,  2015; 
Henderson & Gardiner, 2019; Schmalbach et al.,  2021). A 
frequently observed phenomenon in self-report instruments 
is systematic variance captured by negatively worded items 
that can present itself as an additional factor beyond the 
focal construct (e.g., DiStefano & Motl, 2006; Gnambs  
et al., 2018; Koutsogiorgi et al., 2021). Prevalent explana-
tions suggest that individual differences, for example, in 
reading competence or general cognitive abilities contribute 
to this structural ambiguity because negatively worded 
items require more complex cognitive processing (Gnambs 
& Schroeders, 2020; Michaelides, 2019). In line with this 
assumption, bifactor-(S–1) factor models (see Model 5 in 
Figure 1) often showed superior fit for the CSES as com-
pared to unidimensional measurement models (e.g., Arias 
& Arias,  2017; Gu et al.,  2015). 

Another explanation for ostensible failures to corroborate 
unidimensionality is careless/insufficient effort responding 
(C/IER; Schroeders et al., 2022). Respondents that do not 
properly engage with the items might respond differently 
to positively and negatively worded items which can result 
in spurious secondary factors. Indeed, screening for and 
excluding inattentive respondents can substantially allevi-
ate wording effects and lead to an essentially unidimen-
sional CSES (Arias et al., 2022). Instead of excluding C/ 
IER respondents, the influence of inattention or careless 
reading can also be directly modeled with a bifactor speci-
fication that acknowledges item-specific effects for both 
positively and negatively worded items (see Model 4 in Fig-
ure 1). Here, each item is assumed to be affected by addi-
tional variance components beyond the focal trait, but 
differently for the two item types. In practice, these models 

often provide a very good fit to the data but tend to result in 
erratic factor loadings (e.g., sometimes close to zero or even 
negative) suggesting overparameterized models (see Arias 
& Arias,  2017; Henderson & Gardiner, 2019, for respective 
results on the CSES). To avoid anomalous results, Eid and 
colleagues (2017) proposed two alternative models – the 
bifactor-(S–1) model and the bifactor-(S�I�1) model  – in 
which either a factor or a single item is set as a reference 
to instantiate the trait. Both modeling approaches are eligi-
ble to overcome irregular loading patterns caused by 
overparameterization. 

Inconsistent responding can also be acknowledged by 
adding a constant person effect for all items, thus, estimat-
ing a second variance component in addition to the focal 
trait variance (Maydeu-Olivares & Coffman, 2006). This 
is supposed to capture the effect of systematic response 
styles such as acquiescence responding resulting from inat-
tention or indifference towards the differently worded 
items (Aichholzer, 2014). Accordingly, Schmalbach and col-
leagues (2021) reported that the CSES is essentially unidi-
mensional as soon as a rather small amount of variance 
related to a constant person effect is accounted for. 

Present Meta-Analysis 
Notwithstanding its popularity in applied research, the 
internal structure of the CSES is still an unresolved matter 
of discussion. Although the instrument supposedly captures 
a single latent construct (Judge et al., 2003), a strict inter-
pretation of unidimensionality has been rarely found in 
factor analytic studies. Rather, various more complex mea-
surement models have been proposed that either argued for 
different theoretical facets or suggested method artifacts 
clouding a single factor structure. Therefore, we present a 
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meta-analytic investigation of the psychometric properties 
of the CSES to evaluate competing measurement models 
described in the literature (see Figure 1). Moreover, the 
measurement precision is studied using model-based indi-
cators of reliability (see Flora, 2020) to extend a recent reli-
ability generalization on coefficient alphas for the CSES 
(Ock et al., 2021). Finally, we report exploratory analyses 
of measurement invariance across language versions and 
cultural dimensions to evaluate the potential limitations of 
the CSES for cross-cultural research. 

Method 
Auxiliary information including the code book, a summary 
of the used statistical software, and the results of supple-
mental analyses is provided in an open data repository 
(see Gnambs & Schroeders, 2023). Moreover, the online 
material also includes the coded data and annotated com-
puter code for all analyses to reproduce the reported 
findings. 

Meta-Analytic Database 
Search Strategy 
Primary studies and raw data reporting on the CSES were 
identified in October 2022 and April 2023 in major curated 
databases (PsycArticles, PsycINFO, PSYNDEX, ERIC, and 
ProQuest Dissertations & Theses), open data repositories 
(Open Science Framework, PsychArchives, Harvard Data-
verse, Mendeley Data, Figshare, Kaggle, and Google Data-
set Search), and journals sharing primary data (Journal of 
Open Psychology Data, Scientific Data, Data in Brief, eLife, 
PLoS ONE)1 using the Boolean expression “core self-evalua-
tions scale” OR “core self-evaluation scale”. Moreover, 
documents citing the original publication of the CSES 
(Judge et al., 2003) were identified in Google Scholar (lim-
ited to the initial 1,000 results). In November 2022 we also 
made an open social media call for unpublished studies 
including the CSES. Finally, six raw data sets including 
the CSES were obtained through personal contacts. This 
resulted in 2,146 potentially relevant sources. After review-
ing the titles, abstracts, tables, or raw data, the full text (or 
raw data) was evaluated in detail for 86 sources. Only those 
sources were retained that met the following criteria: 
(a) The original CSES with 12 items (or a translated ver-

sion thereof) was administered. Thus, studies using 

substantially modified items or excluding items were 
not considered. 

(b) The items were accompanied by their original 5-point 
(or more) response scales in order to conduct linear 
factor analyses for continuous indicators (see Rhem-
tulla et al., 2012). 

(c) The relevant item-level statistics were available or 
could be reproduced. This included the raw data for 
the CSES, the full correlation (or covariance) matrix 
between the 12 items, or the loading pattern from an 
exploratory (or confirmatory) factor analysis. Factor 
loading patterns from oblique factor rotations were 
only used if also the respective factor correlations 
were available. Moreover, factor pattern matrices 
were only considered if they reported at least half of 
the estimated factor loadings (i.e., studies with an 
excessive number of missing values were excluded). 

(d) The sample size was reported. 
(e) The sample included primarily healthy individuals 

without psychological disorders. 

No further exclusions were made based on population char-
acteristics, publication year, type of publication (e.g., peer-
reviewed or not), or the language of publication. Authors 
of eligible studies reporting factor loading patterns of the 
CSES were contacted by email and asked to share the cor-
relation matrix or raw data of their study. Three authors 
were responsive (Arias et al., 2022; Gu et al.,  2015; Zenger  
et al., 2015). This literature search and screening process 
(see Supplement A in Gnambs & Schroeders, 2023) resulted  
in 49 sources with 53 samples that could be included in the 
meta-analytic database (see Table 1). 

Coding Procedure 
The relevant information to be collected from each source 
was described in a coding manual which specified all vari-
ables to be coded (see Gnambs & Schroeders, 2023). This 
included the correlations between the 12 items of the CSES 
or the respective loadings patterns and factor correlations 
from exploratory or confirmatory factor analyses. If several 
factor solutions were reported for the same sample, the fac-
tor pattern with the largest number of factors was chosen. 
In case results were available for the total sample and also 
different subsamples, only the total sample was considered. 
Additionally, we also coded information on the sample (i.e., 
sample size, language, mean age, percentage of women), 
the publication (i.e., publication year, type of publication), 
and the reported factor analysis (i.e., factor analytic 

1 Open Science Framework: https://osf.io, PsychArchives: https://www.psycharchives.org, Harvard Dataverse: https://dataverse.harvard.edu, 
Mendeley Data: https://data.mendeley.com, Figshare: https://figshare.com, Kaggle: https://www.kaggle.com/datasets, Google Dataset Search: 
https://datasetsearch.research.google.com, Journal of Open Psychology Data: https://openpsychologydata.metajnl.com, Scientific Data: 
https://www.nature.com/sdata/, Data in Brief: https://www.sciencedirect.com/journal/data-in-brief, eLife: https://elifesciences.org, PLoS 
One: https://journals.plos.org/plosone/. 
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Table 1. Overview of samples and coded data 

Study, Year Country Lang. N Women Age Data IDV FLX Std.Res. Cook’s d Outlier RoB 

Algner & Lorenz (2022) Germany German 612 99 37 RawD 102 46 71 1.62 No 3.50 

Arias & Arias (2017) Chile Spanish 289 61 25 Load �8 �153 45 0.78 No 5.00 

Arias et al. (2022) USA English 694 37 36 RawD 33 11 141* 3.27 Yes 2.50 

Arias et al. (2022) Chile Spanish 274 55 22 RawD �8 �153 143* 2.56 Yes 2.50 

Boyd (2006) USA English 204 43 36 Load 33 11 34 0.50 No 6.00 

Coroiu et al. (2018) Germany German 2,389 53 50 RawD 102 46 43 1.45 No 1.50 

Curs�eu et al. (2020) Romania Romanian 269 81 21 RawD �19 �64 58 0.95 No 3.00 

Dieckmann & Hartman (2022) USA English 791 58 51 RawD 33 11 62 1.56 No 4.50 

Ding & Yu (2022) China Chinese 238 46 36 RawD �31 134 450* 7.94* Yes 5.00 

Farčić et al. (2020) Croatia Croatian 584 91 39 RawD 203* 4.53 Yes 3.00 

Ferreira et al. (2013) Brazil Portuguese 393 47 34 Load �56 �83 79 1.54 No 6.50 

Förster et al. (2013) Germany German 369 56 38 Corr 102 46 34 0.62 No 4.50 

Geuens et al. (2020) Belgium Dutch 212 83 39 RawD 110 63 31 0.48 No 5.00 

Gu et al. (2015) China Chinese 449 50 16 Corr �31 134 130* 2.64 No 6.00 

Gurbuz et al. (2021) Turkey Turkish 216 45 22 Load �18 �52 63 0.95 Yes 6.00 

Heller et al. (2023) Germany/Switzerland German 122 52 39 RawD 72 0.88 No 4.00 

Henderson & Gardiner (2019) Australia English 522 72 24 Load 83 41 28 0.59 No 6.00 

Henderson & Gardiner (2019) Australia English 227 70 26 Load 83 41 16 0.27 No 7.00 

Hou et al. (2022) China Chinese 117 79 20 RawD �31 134 59 0.72 No 4.50 

Jain & Nair (2019) India English 330 12 Load �101 17 237* 3.45 Yes 7.50 

Karasová & Očenášá (2014) Slovakia Slovak 182 92 22 Load 141* 2.06 No 7.00 

Kim et al. (2015) South Korea Korean 471 14 Load 25 174 103* 2.17 No 6.50 

Leonhardt et al. (2017) Germany German 204 36 45 RawD 102 46 48 0.75 No 5.50 

Li et al. (2014) China Chinese 1,559 96 30 RawD �31 134 170* 7.14 Yes 4.00 

Littrell et al. (2021) USA/Canada English 317 43 38 RawD 52 0.83 No 4.00 

Liu et al. (2023) China Chinese 265 43 15 RawD �31 134 93 1.47 No 2.00 

Liu et al. (2023) China Chinese 518 63 43 RawD �31 134 113* 2.41 No 4.00 

Love (2016) USA English 4,908 83 43 Load 33 11 67 2.48 No 5.00 

Mäkikangas et al. (2018) Finland Finnish 2,137 67 44 Load 74 3.04 No 6.00 

Mussel et al. (2023) Germany German 214 39 39 RawD 102 46 43 0.67 No 5.00 

Nastasa et al. (2021) Romania Romanian 186 85 44 RawD �19 �64 79 1.03 No 4.00 

Nurmohamed et al. (2021) USA English 220 56 39 RawD 33 11 64 0.86 No 6.00 

P�atrașc-Lungu & Iliescu (2022) USA English 297 47 32 RawD 33 11 39 0.65 No 5.00 

Pitt-Catsouphes & Smyer (2013) USA English 1,774 59 41 RawD 33 11 28 0.81 No 5.50 

Rosenbloom & Ash (2013) USA English 754 42 39 RawD 33 11 23 0.52 No 5.00 

Scheurer (2013) USA English 225 Corr 33 11 102* 1.60 Yes 7.00 

Smedema et al. (2016) USA English 247 50 42 Corr 33 11 28 0.45 No 5.00 

Sprung (2021) 412 51 RawD 55 1.07 No 6.00 

Sulaiman et al. (2021) Jordan Arabic 214 60 RawD 138* 2.16 No 5.00 

Sun & Jiang (2017) China Chinese 233 58 27 Load �31 134 174* 2.49 No 7.50 

Swab (2021) English 320 45 22 RawD 50 0.89 No 5.00 

Thielmann & Hilbig (2019) Germany German 578 65 25 RawD 102 46 59 1.35 No 3.50 

Tims & Akkermans (2017) Netherlands 403 60 26 RawD 182 87 46 0.89 No 5.00 

Tims & Akkermans (2017) Germany 303 63 24 RawD 102 46 44 0.78 No 5.00 

Tisu et al. (2020) Romania Romanian 353 65 33 RawD �19 �64 37 0.70 No 5.00 

Turska & Stępień-Lampa (2021) Poland Polish 1,000 65 22 RawD �15 9 86 2.38 No 5.00 

Vîrga et al. (2017) Romania Romanian 272 39 36 RawD �19 �64 50 0.86 No 5.00 

Vîrga & Rusu (2018) Romania Romanian 216 69 40 RawD �19 �64 221* 3.20 Yes 5.00 

Yaras (2022) Turkey Turkish 310 Load �18 �52 525* 7.01 Yes 8.00 

(Continued on next page) 
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Table 1. (Continued) 

Study, Year Country Lang. N Women Age Data IDV FLX Std.Res. Cook’s d Outlier RoB 

Zacher et al. (2021) Germany German 591 37 45 RawD 102 46 128* 2.93 No 3.50 

Zaniboni et al. (2021) Spain Spanish 190 53 55 RawD 58 2 35 0.54 No 6.00 

Zenger et al. (2015) Germany German 2,510 53 49 Corr 102 46 56 1.44 No 1.50 

Zheng et al. (2021) China Chinese 159 38 RawD �31 134 72 0.94 No 5.50 

Note. Lang. = Language version of CSES; Women = Percentage of women; Age = Mean age of sample; Data = Data type for meta-analysis; RawD = Raw data; 
Corr = Correlations; Load = Loadings; IDV = Score on individualism versus collectivism dimension (Minkov et al., 2017); FLX = Score on flexibility versus 
monumentalism dimension (Minkov et al., 2018); Std.Res. = Multivariate standardized residual (Viechtbauer & Cheung, 2010); Cook’s d = Cook’s (1977) 
distance; Outlier = Sample was classified as an outlier in sensitivity analyses; RoB = Risk of bias score with higher values indicating more risk. *p < .05 
corrected for multiple comparisons (Benjamini & Hochberg, 1995). 

method, type of rotation, number of extracted factors). All 
studies were initially coded by the first author. If raw data 
were available, the respective information was calculated 
from the data. To evaluate the quality of the coding process, 
the second author independently coded all study character-
istics a second time. Krippendorff’s (2013) alphas for the 
two codings fell between .92 and 1.00. As values greater 
than .80 are customarily considered satisfactory, the inter-
coder agreement in the present study can be considered 
excellent. Moreover, factor loading patterns and correlation 
matrices of about a third of the primary studies were also 
coded twice, yielding a perfect intercoder agreement of 
1.00. 

The meta-analytic database was expanded with country-
level information to study measurement invariance. Infor-
mation on the cultural background of the examined sam-
ples was taken from Minkov and colleagues (2017, 2018). 
For each sample, we coded the relative standing of 
each country on the cultural dimensions of individualism 
versus collectivism and flexibility versus monumentalism. 
Whereas the first dimension describes the cultural ten-
dency favoring autonomy and freedom versus restrictive-
ness and conformism, the second dimension describes 
the tendency towards modesty and adaptability versus 
grandiosity and stability. These scores were given on a scale 
with a mean of 0 and a standard deviation of 100. 

Evaluation of Risk of Bias 
The quality of the available studies was evaluated with eight 
items from a (slightly adapted) risk of bias scale (Nudelman 
& Otto,  2020). This quality appraisal instrument was 
specifically designed for observational studies without inter-
ventions. Among others, these items referred to the partic-
ipant recruitment (i.e., were appropriate methods used to 
sample respondents), sample size, and data management 
procedures (i.e., were data cleaned, e.g., regarding invalid 
responses or outliers). The specific items (including amend-
ments) are given in Supplement B (Gnambs & Schroeders, 
2023). The risk of bias was given by the sum score across 
the eight items with higher values indicating a larger risk. 
Again, all studies were rated by both authors and yielded 

a good interrater reliability of Krippendorff’s (2013) alpha  
of .88, which is why we used the mean scores across both 
ratings for our primary analyses. 

Meta-Analytic Procedure 
Effect Size 
The effect sizes for the current meta-analysis were the zero-
order product-moment correlations between the 12 items of 
the CSES. If these were not available, we calculated them 
from the available raw data or reproduced the implied cor-
relations from the reported factor pattern matrices (see 
Supplement D, Gnambs & Schroeders, 2023). Cross-load-
ings in the factor pattern matrices that were omitted by 
the authors (e.g., below .30) were imputed with a value of 
0 which leads to appropriate recovery of the correlations 
between items (Gnambs & Staufenbiel, 2016). Five samples 
provided full correlation matrices, whereas factor loading 
patterns from exploratory or confirmatory factor analyses 
were available from ten and three samples, respectively. 
All but two-factor analyses (Karasová & Očenášá, 2014; 
Sun & Jiang, 2017) reported full- factor loading patterns 
without missing values. The remaining 35 samples provided 
raw data. 

Meta-Analytic Factor Analyses 
The factor structure of the CSES was examined using meta-
analytic structural equation modeling (MASEM). Following 
the two-stage structural equation modeling approach 
(TSSEM; Cheung & Chan, 2005), we first conducted a mul-
tivariate random-effects meta-analysis to pool the correla-
tion matrices reported in the individual studies with 
a maximum likelihood estimator (see Cheung, 2013). 
Because correlations are estimated more precisely in larger 
samples, each correlation matrix was weighted by the 
inverse of its asymptotic sampling (co)variances which were 
derived following Cheung and Chan (2004). Then, we 
determined the optimal number of factors based on the 
pooled correlation matrix. In line with prevalent recom-
mendations (Auerswald & Moshagen, 2019), multiple 

European Journal of Psychological Assessment (2024), 40(5), 343–359 � 2024 The Author(s). Distributed as a Hogrefe OpenMind article 
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criteria were used to decide on the optimal number of fac-
tors to retain. These included the empirical Kaiser criterion 
(Braeken & Van Assen, 2017), Velicer’s (1976) minimum  
average partial (MAP) test, the Hull method (Lorenzo-Seva 
et al., 2011), and Horn’s (1965) parallel analysis. 

In the second step, the pooled correlation matrix was 
subjected to weighted least square factor analyses. Because 
the precision of the pooled correlations can vary (e.g., 
depending on their homogeneity in the primary studies), 
we used the asymptotic sampling variance-covariance 
matrix from the first step as weights in our factor analyses. 
First, we conducted exploratory factor analyses with obli-
min rotation (δ = 0). Then we compared different theoret-
ically derived models with confirmatory factor analyses (see 
Figure 1). Model fit was considered acceptable for a com-
parative fit index (CFI) � .95, non-normed fit index (NNFI; 
also known as Tucker-Lewis Index) � .95, root mean 
square error of approximation (RMSEA) � .08, and a stan-
dardized root mean square residual (SRMR) � .10. Values  
of CFI � .97, NNFI � .97, RMSEA  � .05, and  SRMR  � 
.05 were considered indicators for good model fit (Scher-
melleh-Engel et al., 2003). Following Bader and Moshagen 
(2022), we used the NNFI and RMSEA for model compar-
isons. In contrast to fit indices that do not take the model 
complexity into account or information criteria that are 
strongly affected by sample size, parsimony-adjusted good-
ness of fit indices more accurately identify the best relative 
fit for model selection. The measurement precision of the 
latent factors was quantified using model-based reliabilities 
with different variants of ω (see Flora, 2020). 

Although the adopted MASEM approach indirectly 
accounts for between-study heterogeneity by estimating 
random effects for the pooled correlations, it cannot directly 
estimate the heterogeneity of the structural parameters. 
Therefore, we adopted a simulation approach to create cred-
ibility intervals for the factor loadings (see Yu et al., 2016). 
To this end, 1,000 correlation matrices were randomly 
drawn from a multivariate normal distribution that used 
the pooled correlations and their random variances as distri-
butional parameters. Because the goodness of fit indices 
from these simulated samples can be severely biased (Che-
ung, 2018), the thus generated samples were only used to 
create 95% credibility intervals, but not for model selection. 

Analysis of Measurement Invariance 
Measurement invariance across different context variables 
(i.e., language versions and cultural dimensions) was exam-
ined using moderated factor analysis (Bauer, 2017) 
extended to the meta-analytic context (Jak & Cheung, 
2020). In contrast to the more popular multi-group 
approach to measurement invariance that focuses on global 
fit indices to infer (non-)invariance for the entire factor 

model (Schroeders & Gnambs, 2020), moderated factor 
analyses estimate moderating effects for each parameter 
individually, thus, giving access to more fine-grained 
information on (non-)invariance. To this end, one-stage 
meta-analytic structural equation models (OSMASEM) were 
estimated in a single step by constraining the implied covari-
ance matrix of the fitted factor model to reflect the pooled 
correlations (Jak & Cheung, 2020). OSMASEM and TSSEM 
without moderators typically result in highly comparable 
point estimates and standard errors for the SEM parameters 
(e.g., Gnambs & Sengewald, 2023; Jak  &  Cheung,  2022) 
and, thus, can be used interchangeably. However, TSSEM 
is computationally more efficient and faster. Moreover, 
meta-analytic exploratory factor analyses currently require 
the pooled correlation matrix, similar to TSSEM. However, 
moderation analyses including analyses of measurement 
invariance in TSSEM are limited to subgroup comparisons 
for categorical moderators (Jak & Cheung, 2018). In con-
trast, OSMASEM is more versatile and can accommodate 
categorical as well as metric moderators in the context of 
moderated factor analysis (Bauer, 2017). In this approach, 
factor loadings can be modeled conditional on a moderator 
to gauge measurement invariance. To guard against an 
inflated alpha error rate, we used p-values that were cor-
rected for multiple comparisons following Benjamini and 
Hochberg (1995). Moreover, as a threshold for practically 
relevant non-invariance, we consider standardized moderat-
ing effects (i.e., differences in factor loadings) of more than 
.10 as noteworthy, thus potentially problematic for fair com-
parisons along the studied variable. This threshold corre-
sponds to a small to moderate effect according to a review 
of factor loading differences in empirical research (Nye 
et al., 2019). 

Sensitivity Analyses 
Correlation matrices representing potential outliers were 
identified using standardized residuals and Cook’s (1977) 
distance (see Viechtbauer & Cheung, 2010). The impact 
of these samples on the factor analytic results was exam-
ined by excluding these outliers and repeating the focal 
analyses. Because there are no established methods for 
the examination of publication bias in MASEM, we com-
pared the factor structure of the CSES between samples 
published in peer-reviewed articles and those from other 
sources (e.g., theses, unpublished datasets). Finally, we con-
sidered the study quality as another biasing influence that 
might affect the factor analytic results. Therefore, we 
weighted each correlation matrix by the inverse of the risk 
of bias score and estimated the MASEM for a set of hypo-
thetical samples of the highest quality. Detailed information 
on these analyses is given in Supplement G (Gnambs & 
Schroeders, 2023). 

� 2024 The Author(s). Distributed as a Hogrefe OpenMind article European Journal of Psychological Assessment (2024), 40(5), 343–359 
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Results 

Study Characteristics 
The meta-analytic database included 53 independent sam-
ples (see Table 1 for an overview) that administered the 
CSES between 2006 and 2022 (Mdn = 2019). These sam-
ples included a total of N = 31,843 participants with a med-
ian sample size of N = 310 participants (Min = 117, Max  =  
4,908). The share of women ranged from 12% to  99% 
(Mdn = 56%), while the average ages varied from 15 to 
55 years (Mdn = 36). Most samples came from the United 
States (19%), Germany (19%), and China (15%). Conse-
quently, the most frequent language versions (with the 
number of samples in parenthesis) were English (15), Ger-
man (9), Chinese (8), Romanian (5), and Spanish (3). The 
remaining samples were administered in various languages 
(see Table 1). The cultural values of the included samples 
spanned a broad range. The dimension of individualism 
versus collectivism had a median of 33 (Min = �101, Max  
= 182), whereas values for the dimension of flexibility ver-
sus monumentalism fell between �153 and 174 (Mdn = 
29). Most samples were retrieved from peer-reviewed arti-
cles (81%), whereas the rest were available from theses 
(6%) or unpublished data (13%). Finally, the study quality 
varied greatly with risk of bias scores ranging from 1.5 to 
8.0 with a median of 5. 

Exploratory Factor Analyses 
The pooled correlations between the 12 items of the CSES 
(see Supplement E, Gnambs & Schroeders, 2023) showed 
moderate item correlations between .22 and .53 (Mdn = 
.33) that were slightly larger within positively or negatively 
worded items (Mdn = .38/.40) as compared to items with 
different wording (Mdn = .28). The criteria used to decide 
on the number of underlying factors for the pooled correla-
tion matrix came to different conclusions: Whereas the Hull 
method and the minimum average partial test suggested 
1 factor, the empirical Kaiser criterion and parallel analysis 
indicated 2 factors. Therefore, we estimated two explora-
tory factor models with either 1 or 2 factors (see Table 2). 
The unidimensional model exhibited strong factor loadings 
for all items that fell between .54 and .71 (Mdn = .59), cor-
roborating the assumption of a common underlying trait for 
the CSES. In contrast, the two-dimensional model split the 
positively and negatively worded items into distinct dimen-
sions. The salient factor loadings fell between .42 and .73 
(Mdn = .59) and, thus, were substantially larger than the 
cross-loadings (Mdn = .05, Min  =  .00, Max = .21). The 
two factors were substantially correlated at r = .64, advocat-
ing for a common second-order factor for the CSES. 

European Journal of Psychological Assessment (2024), 40(5), 343–359 

Confirmatory Factor Analyses 
We fitted three theory-driven models (see Figure 1) to the  
pooled correlation matrix. The first model followed the the-
oretical conceptualization of the CSES as a unidimensional 
measure and specified a single general factor for all items. 
Although all items had substantial loadings on the latent 
factor (Mdn = .58, Min  = .50, Max  = .66), the model fit 
was not acceptable concerning the above-mentioned cutoff 
values (see Table 3). In contrast, a second-order model with 
two theoretically motivated factors that correspond to the 
item key provided a substantially better fit. Because a sec-
ond-order factor with only two indicators is not identified, 
the respective factor loadings were constrained to be equal. 
Please note that this higher-order model is mathematically 
identical to a two-dimensional correlated factor model. All 
items had acceptable loadings on the first-order factors 
(see Model 2 in Figure 1). Moreover, the standardized factor 
loadings of .85 on the second-order factor indicated that, 
despite the two (wording) facets, a strong general factor 
could explain most of the covariations between the items. 
Finally, a second-order model that operationalized the four 
content facets as first-order factors (i.e., self-esteem, emo-
tional stability, self-efficacy, and locus of control) showed 
a worse model fit. Moreover, the loadings on the second-
order factor of all facets approached or even slightly 
exceeded 1 (also known as an ultra-Heywood case), indicat-
ing that the facets cannot be properly distinguished. Taken 
together, these analyses show that the CSES is not com-
pletely unidimensional but might subsume two content 
facets of positive and negative CSE. 

In contrast to these content-driven factor models, we also 
explored three method artifact models that assumed a sin-
gle content trait for all items but additionally acknowledged 
method effects related to the item wording (see Figure 1). 
The bifactor specification assumed two orthogonal factors 
capturing method effects for the positively or negatively 
worded items. Although this model exhibited an excellent 
fit (see Table 3), two items showed rather low loadings on 
the negative method factor (< .10), thus, questioning the 
assumption of a homogeneous method effect for all nega-
tively worded items. A bifactor-(S–1) model, in which only 
a single method factor for the negatively worded is speci-
fied, also yielded an excellent model fit. In contrast to the 
complete bifactor model, the method factor in this refer-
ence model provided substantial factor loadings and factor 
saturation (ωs = .39). Finally, we explored an acquiescence 
model that assumed homogeneous wording effects for all 
items.  Because of software constraints, we constrained  all  
factor loadings to be equal while fixing the variance to 
1 rather than following the typical approach of fixing the 
factor loadings and freely estimating the factor variance. As 
a result, the constrained factor loading reflects the standard 

� 2024 The Author(s). Distributed as a Hogrefe OpenMind article 
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Table 2. Meta-analytic exploratory factor loading pattern for Core Self-Evaluations Scale 

Single factor model Oblique two-factor model 

Item Factor 1 h2 Factor 1 Factor 2 h2 

I01: I am confident I get the success I deserve in life. .62 .38 .04 .59 .39 

I02: Sometimes I feel depressed.# .56 .32 .69 �.04 .44 

I03: When I try, I generally succeed. .56 .31 �.07 .68 .41 

I04: Sometimes when I fail, I feel worthless.# .59 .35 .70 �.02 .47 

I05: I complete tasks successfully. .54 .29 �.05 .64 .37 

I06: Sometimes, I do not feel in control of my work.# .54 .29 .59 .01 .35 

I07: Overall, I am satisfied with myself. .71 .50 .21 .51 .45 

I08: I am filled with doubts about my competence.# .66 .44 .57 .14 .44 

I09: I determine what will happen in my life. .54 .29 .00 .56 .32 
#I10: I do not feel in control of my success in my career. .60 .35 .42 .20 .32 

I11: I am capable of coping with most of my problems. .64 .41 .07 .59 .41 

I12: There are times when things look pretty bleak and hopeless.# .63 .39 .73 �.01 .52 

Eigenvalue 4.33 2.53 2.35 

Proportion of variance 36% 21% 20% 

Proportion of explained variance 100% 52% 48% 

Note. N = 31,843 from 53 samples. Exploratory weighted least square factor analysis with direct oblimin rotation based on the pooled correlation matrix. The 
factor correlation for the oblique model was r = .64. All items were recoded in such a way that higher values indicate higher core self-evaluations. Salient 
factor loadings with absolute values greater than .40 are in bold. h2 = Communality. #Negatively keyed item. 

Table 3. Goodness of Fit Statistics for different meta-analytic confirmatory factor models 

Model w 2 (df) CFI NNFI SRMR RMSEA AIC BIC ωg ωs 

Substantive factor models 

1. Single factor model 1,637 (54)* .91 .89 .07 .03 1,529 1,078 .86 

2. Higher-order two-factor model 476 (53)* .98 .97 .03 .02 370 �74 .73 .79/.81 

3. Higher-order four-factor model 1,601 (50)* .91 .89 .06 .03 1,501 1,083 .86 .58/.70/.61/.56 

Artifact models with wording effects 

4. Bifactor model 175 (42)* .99 .99 .02 .01 91 �260 .74 .34/.09 

5. Bifactor-(S–1) model 328 (48)* .98 .98 .03 .01 232 �169 .75 .39 

6. Acquiescence model 438 (53)* .98 .97 .03 .02 332 �112 .87 .00 

Note. N = 31,843 from 53 samples. CFI = Comparative Fit Index; NNFI = Non-normed Fit Index; SRMR = Standardized Root Mean Residual; RMSEA = Root 
Mean Square Error of Approximation; AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; ωg = Omega reliability for general factor; ωs = 
Omega reliability for specific factors. Model evaluation should also take into account the factor loadings of the different models (see Figure 1). *p < .05. 

deviation of the latent factor. Again, the goodness of fit was 
good, only slightly inferior to the bifactor specification 
despite requiring substantially fewer free parameters. How-
ever, the variance estimated for the method factor was 
rather small falling below .06. 

Despite the differences in global model fit, the estimated 
loadings for the general factor were highly comparable for 
the three models. The loadings in the substantive single-fac-
tor model correlated at .87 and .98 with the respective load-
ings of the bifactor and acquiescence models, respectively. 
In contrast, the factor loadings of the bifactor-(S–1) artifact  
model were substantially different because they acknowl-
edged wording effects for only a subset of items. As a result, 
the loadings of the negatively worded items were substan-
tially smaller as compared to the loadings of the positively 

worded items (see Model 5 in Figure 1). Consequently, the 
factor loadings of the bifactor-(S–1) factor model correlated 
with the loadings of the other three between �.32 and .21. 
Finally, the credibility intervals (see Supplement F, Gnambs 
& Schroeders, 2023) showed pronounced between-sample 
heterogeneity in the factor loadings. On average, the width 
of the intervals was .20, thus, suggesting that potential mod-
erators might affect the measurement of CSES across 
samples. 

In summary, based on model fit alone neither the con-
tent-driven factor models nor the artifact models seemed 
clearly superior. However, when also taking parsimony 
and interpretability into account, we prefer the acquies-
cence model (Model 6 in Figure 1). In contrast to the bifac-
tor artifact models, it accounted for a single response style 

� 2024 The Author(s). Distributed as a Hogrefe OpenMind article European Journal of Psychological Assessment (2024), 40(5), 343–359 
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Table 4. Meta-Analytic Measurement Invariance across language versions and cultural scores 

Measurement invariance for language versions Measurement invariance for cultural scores 

Loadings for Difference in factor loadings for Loadings for Difference in factor loadings for 

English Chinese German Romanian Spanish United States 
Item (k = 15) (k = 8)  (k = 9)  (k = 5)  (k = 3)  (k = 10) Individualism Flexibility 

I01 .62 (.01) �.16 (.03) .00 (.02)ns �.12 (.03) .02 (.04)ns .59 (.01) .04 (.01) �.06 (.01) 

I02# .62 (.01) �.21 (.03) �.03 (.02)ns �.08 (.03) �.08 (.04)ns .59 (.01) .05 (.01) �.06 (.01) 

I03 .55 (.01) �.11 (.03) .00 (.02)ns �.04 (.03)ns �.02 (.03)ns .54 (.01) .01 (.01)ns �.03 (.01) 

I04# .64 (.01) �.09 (.03) �.02 (.02)ns �.07 (.03) �.01 (.03)ns .63 (.01) .00 (.01)ns �.05 (.01) 

I05 .52 (.01) �.02 (.03)ns .05 (.02) .00 (.03)ns �.03 (.04)ns .53 (.01) .01 (.02)ns �.01 (.01)ns 

I06# .57 (.01) �.10 (.03) �.01 (.02)ns �.04 (.03)ns �.05 (.03)ns .56 (.01) �.01 (.01)ns �.05 (.01) 

I07 .70 (.01) �.15 (.03) .03 (.02)ns �.05 (.03)ns �.06 (.03)ns .68 (.01) .08 (.01) �.03 (.01) 

I08# .67 (.01) �.07 (.03) .02 (.02)ns �.09 (.03) �.02 (.03)ns .66 (.01) .02 (.01)ns �.03 (.01) 

I09 .53 (.01) �.19 (.03) .04 (.02)ns �.16 (.03) �.02 (.04)ns .51 (.01) .05 (.01) �.02 (.01)ns 

I10# .64 (.01) �.17 (.03) �.11 (.02) �.13 (.03) �.03 (.04)ns .58 (.01) �.01 (.01)ns �.06 (.01) 

I11 .60 (.01) �.18 (.02) .07 (.02) .03 (.03)ns �.11 (.03) .60 (.01) .04 (.01) �.05 (.01) 

I12# .68 (.01) �.18 (.02) �.03 (.02)ns �.03 (.03)ns �.09 (.03) .65 (.01) .05 (.01) �.06 (.01) 

SDW .20 (.01) .06 (.01) .08 (.01) .14 (.01) .01 (.02) .24 (.00) .01 (.01) .01 (.01) 

Note. N = 25,006 from 40 samples and N = 27,677 from 46 samples for measurement invariance on language versions and cultural scores, respectively. k = 
Number of samples. SDW = Standard deviation of latent wording factor. Presented are (differences in) factor loadings with standard errors in parentheses of 
moderated factor analyses. The English language version was used as the reference for the analyses presented left, while moderators were centered on the 
values of the United States and standardized for the analyses presented right. All items were recoded in such a way that higher values indicate higher core 
self-evaluations. All parameters are significant at p < .05, except those marked with nsp-values for each moderator were corrected for multiple comparisons 
(Benjamini & Hochberg, 1995). #Negatively keyed item. 

that equally affected all items and, in line with the CSES’s 
original conceptualization, reflected a technically one-
dimensional construct. 

Reliability 
For all examined models, the general or second-order fac-
tor showed good omega reliabilities between .73 and .87 
(see Table 3). Thus, independent of the chosen modeling 
approach the CSES captured a common construct rather 
precisely. In contrast, the specific method factors reflected 
only rather small variance components which is quite com-
mon for nested factors. The respective reliability estimates 
reached .39 for the bifactor-(S–1) factor model but were 
often substantially lower. For the acquiescence model, the 
respective omega reliability was close to .00. 

Analyses of Measurement Invariance 
Because our meta-analytic database included samples of 
different cultural backgrounds that were often administered 
translated versions of the CSES, we examined metric mea-
surement invariance of the acquiescence model across lan-
guage versions and cultural dimensions. 

We selected a subgroup of 40 samples administering the 
English, Chinese, German, Romanian, or Spanish language 
versions because multiple independent samples were avail-
able for these languages. As a global test of measurement 
invariance, we contrasted a multi-group factor model with-

out invariance constraints (configural invariance) with a  
model that constrained the general factor loadings across 
the five groups (metric invariance). Because the latter exhib-
ited a worse fit, w 2(313) =  2106, CFI  = .93, NNFI = .93, 
SRMR = .06, RMSEA  = .03, than the configural model, 
w 2(265) =  1267, CFI  = .96, NNFI = .95, SRMR  =  .04, RMSEA  
= .03, the assumption of comparable measurement models 
for all five translations was not supported. However, con-
straining only the factor loadings for English, German, 
and Spanish language versions while freely estimating the 
loadings in Chinese and Romanian translations exhibited 
a fit that was comparable to the configural model, w 2(289) 
= 1477, CFI  = .96, NNFI = .95, SRMR = .05, RMSEA  =  
.03. These results indicate that the CSES exhibited metric 
invariance for three language versions. 

An evaluation of measurement invariance at the item 
level with moderated factor analyses supported this conclu-
sion. Using four dummy-coded variables (with English as a 
reference) as moderators of the factor structure highlighted 
partial metric measurement invariance for the English, Ger-
man, and Spanish versions (see Table 4). Although some 
items showed noticeably different factor loadings for the 
German and Spanish translations in comparison to the Eng-
lish version, only for one item the difference in factor load-
ings was considered substantial (Δ = �.11). In contrast, half 
of the items in the Romanian translation exhibited signifi-
cant non-invariance, with three items showing substantially 
lower loadings as compared to the English version (Δs 
between �.16 and �.12). Also, the factor loadings of 
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Figure 2. Pooled correlations and factor loadings for the core self-evaluations scale with and without controlling for study quality. Presented are 
pooled correlations between the items of the CSES and the factor loadings for meta-analytic confirmatory factor analysis of the acquiescence 
model. Upper-diagonal results on the top do not control for study quality, while lower diagonal results on the right control for study quality. 

Chinese language versions were systematically lower as 
compared to the original version, with a median difference 
in factor loadings of �.16 (Max = �.20). Moreover, for all 
but one item there were significant moderating effects. 
Thus, cross-cultural comparisons between different lan-
guage versions are most likely infeasible for the Chinese 
translation of the CSES. 

Measurement invariance across cultural scores was lim-
ited to 46 samples for which respective information was 
available. To facilitate interpretations, the cultural scores 
were centered at the mean scores for the United States 
and standardized to yield standard deviations of 1. The  
moderating effects summarized in Table 4 show that the 
cultural dimension of flexibility yielded more pronounced 
effects than individualism. Although six items had signifi-
cantly (p < .05) larger factor loadings with increasing indi-
vidualism scores, the respective differences in factor 
loadings were rather modest and did not exceed .08. In  
contrast, flexibility showed significant moderating effects 
for all but two items, thus, exhibiting a more consistent pat-
tern. But again, the differences in factor loadings were 
rather moderate and did not exceed .06. 

Sensitivity Analyses 
The factor analytic results were rather robust and hardly 
distorted by ten samples that were classified as outliers 
(see Table S4 in Supplement G, Gnambs & Schroeders, 

2023). Also, samples pooling correlation matrices repro-
duced from factor loading patterns yielded highly compara-
ble results to MASEMs based on raw data or correlation 
matrices (see Table S5). However, unpublished studies 
showed slightly larger factor loadings for three items as 
compared to published studies (Table S7); thus, it cannot 
be ruled out that publication bias impacted the reported 
results to some degree. Finally, although the risk of bias 
for the included studies varied substantially (see Table 1), 
controlling for the study quality hardly affected the factor 
analytic results. Figure 2 shows that the pooled correlations 
and factor loadings were rather similar, regardless of 
whether we controlled for the study quality or not. The 
maximum difference in factor loadings between the two 
analyses was .01, indicating that differences in the quality 
of scientific reporting did not affect the statistics that under-
lie the results of the present meta-analysis. 

Discussion 
In contrast to the deficit orientation often adopted in psy-
chological research, CSE research takes a more positive 
perspective on people’s strengths and resources (Judge 
et al., 1998; Johnson et al., 2008). In this context, the brief 
CSES has become an established self-report instrument 
transcending its original use in work and organizational 
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psychology. Its demonstrated validity, for example, in pre-
dicting psychopathological symptoms and physical health 
(e.g., Turska & Stępień-Lampa, 2021; Zenger et al.,  2015) 
also made it a useful measure to study people’s quality  of  
life or evaluate psychosocial interventions. Despite its pop-
ularity, the internal structure remained an open point for 
debate. Because prior research cast doubts on the single-
factor conceptualization of the CSES (e.g., Henderson & 
Gardiner, 2019; Mäkikangas et al., 2018; Sun & Jiang, 
2017), the present study evaluated its dimensionality from 
a meta-analytic perspective. These analyses confirmed that 
the CSES is not strictly unidimensional, but secondary fac-
tors confound the measurement of CSE. 

The interpretation of these additional factors can be chal-
lenging because the second-order model with two first-
order factors that specify qualitatively different types of 
CSE (i.e., positive and negative CSE) and models focusing 
on methodological artifacts fitted the data equally well. 
Given that the CSES was constructed with a single factor 
in mind (Judge et al., 2003), we believe that different con-
tent facets should only be considered after methodological 
explanations can be ruled out. Following this reasoning, evi-
dence for a facet structure of the CSES is scarce as it was 
largely unidimensional after accounting for C/IER in the 
form of an acquiescence factor. Also, prior studies dis-
cussing different content facets of the CSES only derived 
post hoc explanations for these facets after failing to corrob-
orate the single factor structure (e.g., Mäkikangas et al., 
2018; Zenger et al.,  2015), thus, making the theoretical 
underpinning of different CSES facets rather weak. There-
fore, it is more likely that the unmodeled method effects 
bias the measurement structure of the CSES to some 
degree. In our opinion, the decision of how to appropriately 
account for these biases is best guided by matters of parsi-
mony and interpretability (see also Preacher & Merkle, 
2012). In this respect, the acquiescence model (Model 6 
in Figure 1) seems to represent a good compromise 
between both criteria. First, it requires only one additional 
parameter as compared to the single-factor model and, 
thus, does not suffer from overparameterization. Second, 
the loading structure conformed to the original conception 
of the CSES with comparable loadings for positively and 
negatively worded items. In contrast, the bifactor specifica-
tion (with two specific factors) resulted in anomalous factor 
loadings for selected items while the bifactor-(S–1) model  
showed systematically lower general factor loadings for 
negatively worded items. Both patterns would not be 
expected from homogenous method effects or CSE theory. 

From an applied perspective, the exact nature of the mul-
tidimensionality might not be as important as the knowl-
edge that a general common factor accounts for most of 
the item variance. This seems to be the case for the CSES 
as demonstrated by the reliability estimates for the different 

European Journal of Psychological Assessment (2024), 40(5), 343–359 

models. Regardless of whether one adheres to the view of 
substantive content facets or methodological artifacts, a 
common factor accounted for 74%–87% of the score vari-
ance. These results fall in line with a recent reliability gen-
eralization of coefficient alphas that attested to a high 
measurement precision to the CSES (Ock et al., 2021). 

Implications for Practice 
The meta-analytic results indicate that using the English 
version of the CSES as an essentially unidimensional mea-
sure is warranted. In line with its theoretical understanding 
(Judge et al., 2003), the 12 items predominately capture a 
single latent factor. Although acknowledging method fac-
tors in addition to the focal CSE trait improves model fit 
from a psychometric perspective, the informational gain 
from the more complex modeling is rather small. Our 
results also provided some support for the simple sum score 
that is typically used for the CSES because the general fac-
tor loadings were rather similar for most items. This justi-
fies ordinary sum scoring over more complex scoring 
schemes that incorporate different item weights or try to 
separate systematic method and trait variance (see McNe-
ish & Wolf, 2020) because the latter is unlikely to improve 
person estimates of CSE. We further discourage the use of 
subscales for positive and negative CSE because these sub-
scales not only lack a substantive theoretical underpinning 
but also cannot be properly distinguished from response 
styles associated with the item wording. 

As a caveat, we think that the dimensionality of self-
reports should not be considered independently of sample 
characteristics or the context. For example, in online 
research C/IER responses can bias assessments (Woods, 
2006). Thus, empirical research is well-advised to adopt 
appropriate countermeasures, for example, by excluding 
conspicuous respondents (e.g., Arias et al., 2022; Schroed-
ers et al., 2022) or explicitly modeling response styles 
(e.g., Aichholzer, 2014; Scharl  &  Gnambs,  2022). Finally, 
although the reported results do not exempt researchers 
from conducting systematic analyses of measurement 
invariance before addressing substantive research ques-
tions, our findings provide preliminary evidence of compa-
rable measurement structures in English, German, and 
Spanish versions of the CSES. 

Limitations and Future Research 
The meta-analytic results can be extended in several ways. 
First, our analyses of measurement invariance were neces-
sarily brief and restricted by the available data. We could 
only examine metric invariance for five language versions 
of the CSES. Therefore, cross-cultural research would be 
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well advised to extend these analyses to additional lan-
guages and, furthermore, to investigations of scalar invari-
ance which is required for mean-level comparisons (see 
Schroeders & Gnambs, 2020). Second, our results point 
to potential problems with some existing translations. 
Whereas the German and Spanish language versions of 
the CSES were largely invariant to the original English ver-
sion, Chinese and Romanian translations were more prob-
lematic and did not allow for cross-cultural comparisons. 
However, we have to concede that we were unable to val-
idate the exact Chinese language version administered in 
the available primary studies (i.e., Mandarin or Cantonese) 
because this information was rarely reported. Moreover, 
our analyses of measurement invariance were limited to 
differences in standardized factor loadings. However, if 
the latent factor variances differed substantially between 
groups, measurement invariance of unstandardized versus 
standardized factor loadings can yield different results. 
Indeed, in our meta-analytic database, the samples provid-
ing raw data showed restricted variances in the Chinese 
and Romanian samples as compared to the English-speak-
ing samples; that is, the median variance ratios of the item 
scores were 0.76 and 0.87. In contrast, for the German and 
Spanish samples, no variance restriction was observed. 
Thus, it is conceivable that the observed non-invariance 
was a result of differences in sample characteristics (i.e., 
trait distributions), rather than differences in item charac-
teristics. Therefore, we encourage further attempts to 
improve adaptations of the CSES in other languages by 
evaluating unstandardized measurement structures or 
using properly matched samples. Finally, an important 
extension of the present findings would be meta-analytic 
research on the criterion validity of the CSES. In this con-
text, it might also be worthwhile to evaluate whether these 
validity correlations are susceptible to the choice of a speci-
fic psychometric model or how response styles are taken 
into account (see Scharl & Gnambs, 2022, for  related  
findings). 

Conclusion 
Prior factor analytic studies often failed to substantiate 
strict unidimensionality for the CSES (Judge et al., 2003). 
The present meta-analytic investigation of its measurement 
structure showed that a rather simple extension that 
accounted for acquiescence responding resulting from care-
less or insufficient effort responding towards differently 
worded items substantially improved the measurement of 
CSE. In line with its original conception, the CSES is dom-
inated by a strong and reliable general factor for all items 
that can be measured rather precisely across different lan-
guage versions and cultural dimensions. On a more general 
note, we agree with Schmalbach and colleagues (2021) that  

� 2024 The Author(s). Distributed as a Hogrefe OpenMind article 

response biases should be controlled when evaluating psy-
chological instruments before more complex measurement 
structures are considered that were not originally 
hypothesized. 
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