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Abstract

Neuroticism, self-esteem, and generalized self-efficacy are conceptually closely related constructs. This study investigates
whether the common core of the three constructs goes back to a conceptual overlap and/or to a hierarchical ordering of
the constructs. We tested a confirmatory factor analyses (CFA) model, an exploratory structural equation model (ESEM),
a bifactor-CFA model, and an bifactor-ESEM model using a sample of German secondary school students at two measure-
ment waves (t1: N=1573; t2: N=1210). At both waves, the bifactor-ESEM model emerged to be the best fitting model
and showed a well-defined G-factor and well-defined S-factors. The bifactor-ESEM model displayed invariant factor
loadings, item thresholds, and item residuals across t1 and t2. At t1 and t2, the G-factor of the bifactor-ESEM model
displayed positive and statistically significant relations to general life satisfaction and school satisfaction; the S-factors
showed inconsistent relations to these two outcome variables. Neuroticism, self-esteem, and generalized self-efficacy thus
seem to be conceptually related as well as hierarchically ordered constructs. The bifactor-ESEM model can reconcile the
two opposing views according to which neuroticism, self-esteem, and generalized self-efficacy are distinct versus similar
constructs.

Keywords Neuroticism - Self-esteem - Generalized self-efficacy - Bifactor exploratory structural equation modelling -
Confirmatory factor analyses - Construct-relevant psychometric multidimensionality

Neuroticism, generalized self-efficacy, and self-esteem
are well-known and important constructs in personality
research. Neuroticism has mostly been investigated in the
context of the Big Five model (McCrae & Costa, 1997),
according to which personality consists of five traits — neu-
roticism, extraversion, conscientiousness, agreeableness,
and openness. Neuroticism is defined as the opposite of
emotional stability and high levels of neuroticism reflect
negative affect and emotional instability. High levels of
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neuroticism are positively related to psychopathology (e.g.,
McCrae & John, 1992; Kotov et al., 2010). Self-esteem
reflects one’s self-worth as well as the acceptance, respect,
and value felt against oneself as a person (e.g., Donnellan
et al., 2011; Harter, 2006; Rosenberg, 1979). High levels of
self-esteem are related to positive affect, life satisfaction,
job satisfaction, relationship satisfaction, and mental health
(Orth et al., 2012; Orth & Robins, 2022). The construct of
generalized self-efficacy originates from social cognitive
theory (Bandura, 1986) and is defined as “beliefs in one’s
capabilities to mobilize the motivation, cognitive resources,
and courses of action needed to meet given situational
demands” (Wood & Bandura, 1989, p. 408). High levels
of generalized self-efficacy are related to various advanta-
geous outcomes including self-regulation, life satisfaction,
planning for the future, optimism, or need for achievement
(e.g., Azizli et al., 2015; Chen et al., 2004; Luszczynska et
al., 2005).
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The three constructs have been often examined sepa-
rately, although respective studies pursue similar research
questions, such as, for instance, the relation to well-being
(for neuroticism: e.g., Gale et al., 2013; Grant et al., 2009;
Steel et al., 2008; for self-esteem: e.g., Katsantonis et al.,
2023; Muris & Otgaar, 2023; for generalized self-efficacy:
e.g., Caprara & Steca, 2005). In addition, the three con-
structs show strong interrelations and have often served
as the outcome of another (e.g., Chen et al., 2004; Marcio-
netti & Rossier, 2016; Strobel et al., 2011; Weidmann et al.,
2018). There has been a debate whether the three constructs
form distinct, albeit highly related constructs or whether
they have a common core (Judge et al., 2002). In this study,
we try to conciliate these points of view by proposing and
testing various models including a confirmatory factor ana-
lytic (CFA) model, a model based on exploratory structural
equation modeling (ESEM), a bifactor-CFA model, and an
bifactor-ESEM model.

The distinctiveness of neuroticism, self-
esteem, and generalized self-efficacy

Theoretically, neuroticism, self-esteem, and generalized
self-efficacy can be distinguished as they originate from
different research traditions. Neuroticism is part of the Big
Five model, generalized self-efficacy is grounded in social
cognitive theory (Bandura, 1986), and self-esteem is the
core of self-esteem theories (e.g., Harter, 2006; Rosenberg,
1979). Asendorpf and van Aken (2003) apply the differen-
tiation between surface and core characteristics to neuroti-
cism and self-esteem. Surface characteristics are assumed
to be less stable and more malleable due to environmen-
tal influences; core characteristics are assumed to be rather
stable. Self-esteem is assumed to be a surface characteristic,
whereas neuroticism is assumed to be a core characteristic.

Further supporting their distinctiveness, Chen et al.
(2004) showed that self-esteem and generalized self-efficacy
have different functionalities and vary in their outcome rela-
tions. Self-esteem was found to be more strongly related to
affective traits (emotional stability, negative affectivity) than
generalized self-efficacy. Generalized self-efficacy instead
was found to be more strongly related to motivational traits
(i.e., conscientiousness, need for achievement, openness,
and learning goal orientation) and motivational states (i.e.,
specific self-efficacy, self-set goals, metacognition, effort,
and behavior intentions) compared to self-esteem. Further
supporting their distinctiveness in the study by Chen et al.
(2004), the factor correlation between self-esteem and gen-
eralized self-efficacy was not perfect in CFA models (Sample
1: r=0.80; Sample 2: r=0.79). Moreover, when the correla-
tion between generalized self-efficacy and self-esteem was
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set to one, this led to a significant decline in model fit com-
pared to a model with a freely estimated correlation.

Additional evidence of the distinctiveness of the con-
structs comes from a behavior genetic perspective. Hufer-
Thamm and Riemann (2021) presented a twin study
integrating self-esteem, life satisfaction, and neuroticism.
The majority of the variance shared by self-esteem and
life satisfaction did not stem from genetic variance shared
with neuroticism. The authors therefore concluded that self-
esteem, life satisfaction, and neuroticism do not represent a
unified construct.

The common core of neuroticism, self-
esteem, and generalized self-efficacy

Despite the arguments for the distinctiveness of neuroti-
cism, self-esteem, and generalized self-efficacy, research
has highlighted the similarities of the three constructs.
Judge et al. (1997) denominated neuroticism, self-esteem,
and generalized self-efficacy as well as locus of control as
core evaluations of the self. Core evaluations of the self are
traits that share three important attributes: (1) they have an
evaluation-focus; i.e., all constructs are related to evalua-
tions, as opposite to descriptions, of the self; (2) they are
fundamental; i.e., all constructs are source traits as oppo-
site to surface traits; (3) they have a broad scope; i.e., all
constructs are general in nature and encompass a variety of
objects and entities.

In addition to these theoretical arguments, Judge et al.
(2002) presented four empirical studies demonstrating that
the constructs of neuroticism, self-esteem, generalized self-
efficacy, and locus of control share a common core. Study
1 was a meta-analysis showing high population correlations
among the constructs (average correlation of »=0.60). In
Study 2, neuroticism, self-esteem, generalized self-efficacy,
and locus of control were subject to a CFA. When stating
separate first-order factors for each of the constructs (i.e.,
a first-order factor model), the factors were found to be
highly correlated (average correlations: #=0.63 in Study 2a,
r=0.51 in Study 2b). The first-order factors were found to
form a higher-order factor given an improved model fit of
a higher-order factor model compared to a first-order fac-
tor model. The four first-order factors displayed statistically
significant and high loadings on the higher-order factor
(neuroticism: A=-0.63/-0.74; self-esteem: A=0.93/0.84;
generalized self-efficacy: A=0.77/0.75; locus of control:
A=0.82/0.54 in Studies 2a and 2b, respectively). Study 3
investigated the discriminant validity using the multitrait-
multimethod technique. The corresponding findings indi-
cated a lack of discriminant validity among the constructs.
Specially, the correlations between different constructs
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measured by the same method (heterotrait-monomethod
correlations) were higher than the correlations between the
same constructs measured by different methods (mono-
trait-heteromethod correlations). For instance, the corre-
lation between self-reported self-esteem and neuroticism
was higher than the correlation between self-reported self-
esteem and peer-reported self-esteem. Study 4 considered
the correlations between neuroticism, self-esteem, general-
ized self-efficacy, and locus of control and various outcome
variables assessed in seven empirical studies. The results
demonstrated that neuroticism, self-esteem, generalized
self-efficacy, and locus of control displayed a similar pattern
of outcome relations. In fact, the four constructs similarly
showed significant relations to the Big Five traits (agree-
ableness, conscientiousness, extraversion, and openness),
job satisfaction, life satisfaction, and happiness. In addi-
tion, the four constructs all had similar relations to stress
and strain. This finding again indicated a lack of discrimi-
nant validity of the constructs as “(...) each trait measure
separately contributes little beyond the contribution of their
common core “ (Judge et al., 2002, p. 704; see also Judge
& Bono, 2001). Based on these studies, Judge et al. (2002)
concluded that neuroticism, self-esteem, generalized self-
efficacy, and locus of control have so much in common that
they form a higher-order construct. Still, Judge et al. (2002)
did not advocate completely abandoning the treatment of
the constructs as separate.

Beyond this evidence from personality psychology, argu-
ments for the common core of neuroticism and self-esteem
also stem from clinical psychology. Hankin et al. (2007)
examined whether three cognitive vulnerability factors
for depression are distinct or similar constructs. They con-
ducted exploratory factor analyses (EFA) and CFA includ-
ing negative cognitive style (based on hopelessness theory),
dysfunctional attitudes (based on Beck’s theory), and rumi-
nation (based on response-styles theory) as three cognitive
vulnerability factors for depression together with self-esteem
and neuroticism. The CFA findings indicated a four-factor
model. Self-esteem and neuroticism, together with depres-
sion, loaded onto a common factor that was denominated
as “mood”. The other three factors of the four-factor model
proved to be separate, albeit correlated factors for each of the
three cognitive vulnerability factors for depression.

The source of the common core

As outlined so far, the three constructs of neuroticism, self-
esteem, and generalized self-efficacy seem to share a com-
mon core. The relevant question addresses the source of this
common core. To provide an answer to this question, we
refer to the concept of psychometric multidimensionality

(Morin et al., 2020; Swami et al., 2023).1 Construct-rele-
vant psychometric multidimensionality occurs when items
designed to measure different constructs have something
in common— a common core— that is not explained by the
factors the items are assumed to measure. Construct-rele-
vant psychometric multidimensionality in our case would
mean that the items purported to measure neuroticism, self-
esteem, and generalized self-efficacy do not only reflect their
corresponding factors, but also reflect a common core that
is not explained by the factors. This common core might be
present because the constructs are (1) conceptually related,
(2) hierarchically ordered, or (3) both.

Conceptually related constructs

In the case of construct-relevant psychometric multidimen-
sionality due to conceptually related constructs, the items
show content overlap. That is, items assumed to measure a
specific construct are also associated with other constructs.
For instance, items measuring neuroticism might have also
associations with the constructs of self-esteem and general-
ized self-efficacy. This content overlap can be addressed by
EFA as EFA allows item cross-loadings on non-target fac-
tors in addition to the main loadings on the target factors.
Studies on the distinctiveness of neuroticism, self-esteem,
and generalized self-efficacy, however, mostly rely on CFA.
CFA, yet, suffers from the independent cluster model (ICM)
according to which items are constrained to load only on a
single factor and all non-target loadings are constrained to
be zero. Therefore, CFA models cannot unveil psychometric
multidimensionality due to conceptually related constructs
because they do not include cross-loadings. EFA is therefore
better suited to disclose psychometric multidimensionality
due to conceptually related constructs given the inclusion
of cross-loadings. However, EFA (in contrast to CFA) is
not based on structural equation modelling (SEM) although
SEM has many advantages as SEM distinguishes between
manifest item indicators and latent constructs; SEM mod-
els can thus be evaluated by goodness-of-fit indicators and
allow invariance testing.

ESEM is a combination of CFA and EFA. Similar to CFA,
ESEM is based on SEM, and similar to EFA, ESEM allows
cross-loadings (for an introduction to ESEM, see Morin et

! One can distinguish between construct-irrelevant psychometric
multidimensionality and construct-relevant psychometric multidimen-
sionality. Construct-irrelevant psychometric multidimensionality often
orginates from item wording effects. When an item subset has parallel
wordings or has to be reversely coded, these items are associated with
each other given shared method variance. Hence, in the case of con-
struct-irrelevant psychometric multidimensionality, the associations
between items originate from methodological reasons and not from
content-related reasons the latter representing construct-relevant psy-
chometric multidimensionality as described in the text.

@ Springer
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al., 2020). In ESEM, each item has a main loading on its
target factor and cross-loadings on the other, non-target fac-
tors. By applying the target rotation procedure, within an
item set, it is possible to a priori specify which items should
show near-zero cross-loadings and which items should have
freely estimated main loadings. Therefore, ESEM models
with target rotation get a confirmatory character; in our case,
it is possible to test whether items measuring neuroticism,
self-esteem, and generalized self-efficacy load on other
(non-target) factors beyond their target factors.

ESEM has been found to lead to decreased factor cor-
relations compared to CFA (Asparouhov et al., 2012; Marsh
et al., 2014; Morin et al., 2020). Due to the ICM in CFA,
conceptual overlap between items can be only expressed
through factor correlations leading to higher factor cor-
relations; in ESEM, conceptual overlap can be expressed
through factor correlations and cross-loadings leading to
lower factor correlations.

So far, the factor structure of neuroticism, self-esteem,
and generalized self-efficacy has not been examined using
ESEM. The consistently found high factor correlations
among the three constructs in CFA studies (e.g., Baranczuk,
2021; Diseth et al., 2014; Judge et al., 1998; Robins et al.,
2001) might express the conceptual overlap between the
constructs and might decrease when cross-loadings are
allowed in ESEM.

Hierarchically-ordered constructs

In the case of hierarchically ordered constructs, items are
assumed to measure a specific dimension as well as a more
global construct. In the case of neuroticism, self-esteem,
and generalized self-efficacy, items measuring neurotisicm
might assess the construct of neuroticism itself as well as
a global construct simultaneously underlying neuroticism,
self-esteem, and generalized self-efficacy. Hierarchical fac-
tor analyses are commonly applied to examine the presence
of construct-relevant psychometric multidimensional-
ity due to hierarchically ordered constructs (Rindskopf &
Rose, 1988). There has already been empirical evidence
for the existence of construct-relevant psychometric mul-
tidimensionality due to hierarchically ordered constructs in
the case of neuroticism, self-esteem, and generalized self-
efficacy along with locus of control. In fact, Judge et al.
(2002) demonstrated the adequacy of a higher-order factor
model with neuroticism, self-esteem, generalized self-effi-
cacy, and locus of control as first-order factors. However,
higher-order factor models suffer from the proportionality
constraint according to which the ratio of variance propor-
tional to the first-order factors to variance proportional to
the higher-order factor is restricted to be the same across
a given set of items measuring the constructs considered

@ Springer

(Brunner et al., 2012; Gignac, 2016). Therefore, bifactor
models have been discussed as a more flexible approach to
display a hierarchical structure of constructs (Chen et al.,
2006; Reise et al., 2010). In a bifactor model, all item indi-
cators are assumed to define a global factor (G-Factor) and a
variety of specific factors (S-factors) whereby all factors are
orthogonal (uncorrelated). Therefore, the total covariance
existent among the item indicators is partitioned into the
G-factor and a variety of S-factors. The G-factor explains
the covariance shared among all item indicators, and the
S-factors explain the residual covariance of the item sub-
set not explained by the G-factor. In our case, for instance,
items assumed to measure neuroticism might load on the
G-factor together with the items measuring self-esteem and
self-efficacy, but the items assumed to measure neuroticism
are also assumed to define a S-factor of neuroticism.

Finally, the common core of neuroticism, self-esteem,
and generalized self-efficacy might be traced back to the
simultaneous existence of both forms of psychometric
multidimensionality. This can be tested through a bifactor-
ESEM model that combines ESEM (testing for psycho-
metric multidimensionality due to conceptually related
constructs) and bifactor modelling (testing for psychomet-
ric multidimensionality due to hierarchically ordered con-
structs). In bifactor-ESEM models, all items are assumed to
have substantial main loadings on the G-factor and on their
corresponding S-factor (see the bifactor model). In addi-
tion, all items are assumed to have smaller cross-loadings
on their non-corresponding S-factors (see the ESEM model)
(Morin et al., 2016, 2020; Swami et al., 2023). Hence, in our
case, for instance, items assumed to measure neuroticism
are supposed to display main loadings on the G-factor and
on their corresponding S-factor of neuroticism in addition
to non-target cross-loadings on the other S-factors of self-
esteem and generalized self-efficacy.

The present study

To explore the source of the common core of neuroticism,
self-esteem, and generalized self-efficacy, we test for the
presence of both forms of psychometric multidimensional-
ity. To this aim, we follow the taxonomy of models as pro-
posed by Swami et al. (2023). First, we state a CFA model
as a baseline model (Fig. 1a). Second, we test for the pres-
ence of psychometric multidimensionality due to conceptu-
ally related constructs by stating an ESEM model (Fig. 1b).
Support for the appropriateness of ESEM models is evident
when ESEM models have a superior fit to the data and lead
to reduced factor correlations relative to CFA models. In
addition, the pattern of factor loadings should include small
to moderate cross-loadings of the items on their non-target
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Fig. 1 a. The CFA model of neuroticism, self-esteem, and generalized
self-efficay. b. The ESEM model of neuroticism, self-esteem, and gen-
eralized self-efficay. Note. Solid lines represent main loadings; dashed
lindes represent cross-loadings. ¢. The bifactor-CFA model of neuroti-
cism, self-esteem, and generalized self-efficay. d. The bifactor-ESEM

factors (ideally lower than 0.200, at least lower than 0.300)
and higher main loadings of the items on their target factors
(at least exceeding 0.300, ideally exceeding 0.500; Morin
et al., 2020). Third, we test for the presence of psychomet-
ric multidimensionality due to a hierarchical ordering of the
constructs by stating a bifactor model (Fig. 1c). Bifactor
models are supported when they have an improved level of
fit to the data compared to alternative modelling approaches,
and when the G-Factor and S-factors are well-defined. More
concretely, all items should have substantial loadings on the
G-factor and on their corresponding S-factors (Morin et
al., 2016, 2020). Fourth, we test for the simultaneous exis-
tence of both forms of psychometric multidimensionality
by applying a bifactor-ESEM model (Fig. 1d). The bifactor-
ESEM model is supported if it has a superior fit to the data
relative to the other models. In addition, the G-Factor and
S-factors should be well-defined so that all items have sub-
stantial loadings on the G-factor and on their correspond-
ing S-factors (at least exceeding 0.300, ideally exceeding
0.500). In addition, the pattern of factor loadings should
include small to moderate cross-loadings of the items on
their non-target S-factors (ideally lower than 0.200, at least
lower than 0.300 (Morin et al., 2016, 2020).

d

model of neuroticism, self-esteem, and generalized self-efficay. Note.
Solid lines represent main loadings; dashed lindes represent cross-
loadings. Error terms of the items are omitted for the sake of read-
ability of the figure

After exploring the modelling approach to neuroticism,
self-esteem, and generalized self-efficacy, we investigate
the pattern of relations with two outcome variables, namely
life satisfaction and school satisfaction. Life satisfaction
is defined as the cognitive aspect of subjective well-being
depicting individuals’ overall evaluation of the quality of
one’s life (Pavot & Diener, 2008). Life satisfaction has
been found to be negatively related to neuroticism (Gale et
al., 2013), and positively related to self-esteem (Diener &
Diener, 1995) and generalized self-efficacy (Azizli et al.,
2015; see also Marcionetti & Rossier, 2021). School sat-
isfaction is related to students’ perceived quality of experi-
ences and life at school. In fact, school satisfaction covers
students’ enjoyment and affective experiences at school
(Zullig et al., 2011). School satisfaction has been com-
monly explored with regard to school-related outcomes
(e.g., school absence, academic self-efficacy, achievement,
and behaviour problems; Daily et al., 2020; DeSantis King
et al., 2006; Huebner & McCullough, 2000); little research
has been done with respect to its relation to neuroticism,
self-esteem, and generalized self-efficacy. Life satisfac-
tion and school satisfaction are closely related (Suldo et al.,
2006); therefore, the pattern of relations between school
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satisfaction and neuroticism, self-esteem, and generalized
self-efficacy might be similar to the pattern of relations with
life satisfaction.

The sample of the present study encompassed students
from the academic track of the the German educational
school system (Gymnasium). This is the highest ability
track of the German secondary school system and gradu-
ation after 12 or 13 school years (depending on the federal
state) allows entry to university (Becker et al., 2016). Our
sample was repeatedly investigated at two measurement
waves; the first measurement wave took part in Grade 11,
the second measurement wave took part in Grade 13, i.e.,
just before leaving school. The longitudinal study design
provides an optimal opportunity to replicate our findings
across two measurement waves and to test for their general-
izability. We thus first conduct the analyses separately at t1
and t2; afterwards, we test for the longitudinal measurement
invariance (i.e., invariance of the factor pattern, factor load-
ings, item intercepts, and item residuals) of the final retained
model (Millsap, 2011).

Method
Sample and study design

The data came from the longitudinal project “Evaluation
of a Gifted Education Program: Effects of ability group-
ing of gifted students in special gifted classes in secondary
schools in Rhineland-Palatinate” (Preckel & Schmidt, 2014).
The project was approved by the Supervision and Services
Directorate of Rhineland-Palatinate (“Aufsichts- und Dien-
stleistungsdirektion”; protocol number: 32-03 405/29/05).
For the present study, we considered the sixth and seventh
measurement wave of the project (from now on denominated
as t1 and t2) when the students attended Grade 11 and Grade
13 because neuroticism, self-esteem, and generalized self-
efficacy were only assessed at these measurement waves. We
considered those students who had at least one valid item on
the neuroticism, self-esteem, and generalized self-efficacy
measures. At t1, the sample consisted of N=1573 students
(n=746 male, n=_824 female, n=3 no gender indicated). The
mean age of the students at t1 was 16.90 years (SD=0.79).
A number of n=617 students had German as a native lan-
guage, whereas n=70 students had another language than
German as the native language, and for n=_886, there was no
information on native language. At t2, the sample consisted
of N=1210 students (=564 male, n=641 female, n=5
no gender indicated). The mean age at t2 was 18.71 years
(8D=0.86). A number of n=570 students had German as
a native language, n=63 students had another language
than German as the native language, and for n=577, there
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was no information on native language. For the longitudi-
nal measurement invariance tests, we considered a sample
of N=1895 students (=920 male, n=967 female, n=8 no
gender indicated) who provided at least one valid item on
the neuroticism, self-esteem, and generalized self-efficacy
measures at t1 or t2. In the longitudinal sample, n=733 stu-
dents had German as a native language, n=_84 students had
another language than German as the native language, and
for n=817, there was no information on native language.
Information on fathers’ and mothers’ professions can be
retrieved from Table S1 of the Online Supplements.

The present study was not preregistered. Due to data
protection requirements, we cannot offer the full data. For
replicability of the findings, we present all variables and the
correlation matrices at both measurement waves under htt
ps://osf.io/26zyv/?view_only=7a6d1d248cc74bb58772b65
ca45905cl.

Instruments
Neuroticism

Neuroticism was assessed with the short version of the Big
Five Inventory (BFI-K); the BFI-K is a short German instru-
ment to measure the Big Five (Rammstedt & John, 2005).
The neuroticism scale consists of four items (“I get easily
depressed, downhearted; I am relaxed and don't let stress
upset me (to be reverse coded); I worry a lot; I get easily
nervous and insecure”). The items were responded on a five-
point Likert scale ranging from “fully incorrect” to “fully cor-
rect”. The reliability estimates were good for this scale at both
measurement waves when considering both the coefficient
alpha (o) as well as the McDonald’s Omega (®) estimates
of reliability: t1: a=0.753, ©=0.752; t2: a=0.764, ©=0.768.

Self-esteem

Self-esteem was assessed with four items from the German
version of Rosenberg’s self-esteem scale (Von Collani & Her-
zberg, 2003) (“I think I have a number of good qualities; I
can do most things just as well as other people; I have a good
opinion of myself; Overall, I'm happy with myself”). Higher
scores on all items consistently represent higher levels of self-
esteem. Responses were given on a five-point Likert scale
ranging from “does not apply at all” to “fully applies”. The
reliability estimates were good for this scale at both measure-
ment waves: tl: 0=0.776, ®=0.792; t2: a=0.776, ®=0.785.

Generalized self-efficacy

Generalized self-efficacy was measured by five items from
Schwarzer and Jerusalem (1999) (“I am confident that I
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could deal efficiently with unexpected events; Thanks to
my resourcefulness, I know how to handle unforeseen situ-
ations; I can solve most problems if I invest the necessary
effort; If I am in trouble, I can usually think of a solution;
I can usually handle whatever comes my way”). Higher
scores on all items consistently represent higher levels of
generalized self-efficacy. The response scale was the same
as used for measuring self-esteem. The reliability estimates
were good for this scale at both measurement waves: tl:
0=0.753, ®=0.747; t2: 0=0.780, ®=0.783.

Life satifsation

Life satisfaction was measured by a single item that was
worded “How satisfied are you with your life, all things con-
sidered? “ This item was retrieved from the Socio-Economic
Panel (Entringer et al., 2022). The students responded to this
item on a seven-point Likert scale ranging from “very unsat-
isfied” to “very satisfied”.

School satisfaction

School satisfaction was measured by a single item that was
worded “When you think about all your experiences at
school, how satisfied are you with school?”’) This item was
retrieved from the “Linzer Questionnaire of School- and
Classroom Climate for Grades 8 to 13” (Eder, 1998). The
students responded to this item on a seven-point Likert scale
ranging from “very unsatisfied” to “very satisfied”.

Statistical analyses

The analyses were conducted within the SEM framework
using Mplus 8.10 (Muthén & Muthén, 1998, 2023). All
models were estimated using the Weighted Least Squares
(WLSMV) estimator to adequately handle ordinal data
emerging from the Likert scales used in the instruments
of this study (Lei & Shiverdecker, 2020). We followed the
sequence of models as proposed by Morin et al., (2020; see
also Swami et al., 2023) and present all corresponding syn-
taxes under https://osf.io/26zyv/?view_only=7a6d1d248c
c74bb58772b65ca45905¢c1. Accordingly, we started with
a traditional CFA model (Brown, 2015; Fig. la). In this
model, the four items measuring neuroticism were assumed
to load on a neuroticism factor, the four items measuring
self-esteem were assumed to load on a self-esteem factor,
and the five items measuring generalized self-efficacy were
assumed to load on a generalized self-efficacy factor. To
obtain model identification, the unstandardized loading of
the first item on a factor was set to 1.

The second model was an ESEM model (Fig. 1b) that
was estimated with oblique target rotation (Asparouhov &

Muthén, 2009; Marsh et al., 2011). Therefore, the items of
the three scales (neuroticism, self-esteem, and generalized
self-efficacy) were specified to have main loadings on the
factors the items were assumed to measure but also cross-
loadings on the other factors. The cross-loadings were a pri-
ori specified to be close to zero, whereas the main loadings
were freely estimated. The factors were allowed to correlate
among each other.

The third model was the bifactor-CFA model (Fig. 1c¢).
Here, all items were assumed to load on the G-factor; in
addition, each item was assumed to load on its matching
S-factor. Along with the common specification of bifactor
models, the factors were orthogonal, thus, they did not cor-
relate among each other. To obtain model identification, the
unstandardized loading of the first items on a factor were
freely estimated, while the factor variances were set to 1.

Finally, we estimated a bifactor-ESEM model. Similar to
the ESEM model, we used target rotation and differentiated
between main loadings and cross-loadings. Similar to the
bifactor model, we assumed a G-factor and three S-factors.
Each item was specified to have freely estimated main load-
ings on the G-factor and its matching S-factor as well as
near-zero cross-loadings on the other S-factors. Along with
the common specification of bifactor models, the factors
were orthogonal.

We then tested for longitudinal measurement invariance
using the most adequate model resulting from the model
sequence described above. The sequence of longitudinal
measurement invariance testing started with a model of
configural invariance where the same factor model structure
using the same item indicators for defining the same factors
attl and t2 was stated (Millsap, 2011). Afterwards, we tested
for the invariance of factor loadings across measurement
waves (weak or metric invariance). We then tested for the
invariance of item thresholds (strong or scalar invariance),
and finally, we tested for the invariance of item residuals
(strict invariance). In all models of longitudinal measure-
ment invariance testing, we included correlated unique-
nesses between repeatedly used items (i.e., the same items
used at tl and t2 for measuring neuroticism, self-esteem,
and generalized self-efficacy, respectively) to control for
potential shared method variance (Marsh & Hau, 1996).

In a final step, we added life satisfaction and school
satisfaction as outcome variables at t1 and t2 to the most
adequate model. Both outcomes (life satisfaction and school
satisfaction) were estimated as single-item factors at both
tl and t2.

The amount of missing values on the item level was
small (t1: range from 0.4%

to 3.8%; t2: range from 0.2% to 1.7%). Missing values
were handled by the Full Information Maximum Likeli-
hood (FIML) approach implemented in Mplus. The FIML
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Table 1 Goodness-of-fit indices

Model v df CFI TLI RMSEA SRMR
tl

First-order CFA 673.938 62 951 938 .079 .037
First-order ESEM 255.006 42 .983 968 .057 .018
Bifactor-CFA 377.486 52 974 961 .063 .027
Bifactor-ESEM 118.830 32 993 .983 .042 .012
t2

First-order CFA 490.909 62 961 951 .076 .036
First-order ESEM 187.439 42 987 975 .053 .017
Bifactor-CFA 226.815 52 .984 976 .053 .024
Bifactor-ESEM 97.250 32 .994 986 .041 .013
Longitudinal Measurement Invariance Tests

Configural Invariance 365.786 204 .994 .990 .020 .018
Metric Invariance 452.509 240 992 .989 .022 .022
Scalar Invariance 546.213 288 .990 988 .022 .023
Strict Invariance 574.509 288 .989 987 .023 .023

CFA confirmatory factor analysis; ESEM exploratory structural equation modelling; CFI comparative fit index; 7L/ Tucker-Lewis index;
RMSEA root mean square error of approximation; SRMR standardized root mean squared residual. All x? values are statistically significant

(p<.001)

approach is known to be reliable and to lead to unbiased
parameter estimates for handling missing data (Enders,
2010; Graham, 2009).

For model evaluation and model selection, we consid-
ered the goodness-of-fit indices and the pattern of factor
loadings (Morin et al., 2020; Swami et al., 2023). We con-
sidered the fit of the different models by inspecting several
commonly accepted descriptive goodness-of-fit indices: the
comparative fit index (CFI), the Tucker-Lewis index (TLI),
the root mean square error of approximation (RMSEA), and
the standardized root mean square residual (SRMR). For the
CFI and TLI, values between 0.90 and 0.95 are commonly
accepted as indicators of good model fit (Hu & Bentler,
1999). For the RMSEA, values below 0.05 are indicative of
a close fit, values between 0.05 and 0.08 are indicative of a
reasonable fit, and values greater than 0.10 are indicative of
a poor fit (Browne & Cudeck, 1993). For the SRMR, values
below 0.05 indicate good model fit and values below 0.08
indicate adequate model fit (Diamantopoulos & Siguaw,
2000; Hu & Bentler, 1999). We further considered the fac-
tor loadings: ESEM would be supported by small to mod-
erate cross-loadings of items on the non-target factors and
well-defined target factors; bifactor representations would
be supported by a well-defined G-factor, well-defined S-fac-
tors, and small cross-loadings of items on the non-target
S-factors (Morin et al., 2020). For evaluation of the longi-
tudinal measurement invariance, we relied on the guideline
proposed by Cheung and Rensvold (2002). Accordingly, the
CFI should not drop by more than ACFI<-0.01 between
two nested models (models with more and less invariance
constraints) to state invariance.
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Table 2 Factor correlations

Neuroticism Self-esteem

tl

Neuroticism

Self-esteem -.651%/-.594*

Generalized self-efficacy -.598%/-.475% .613%/.537*
2

Neuroticism

Self-esteem -.540%/-.503*

Generalized self-efficacy -.664%/-.556* .605%/.528%*

The coefficients before the slash refer to the confirmatory factor anal-
ysis model; the coefficients behind the slash refer to the exploratory
structural equation modelling approach

" p<.05
Results
Model comparisons

At both measurement waves, the goodness-of-fit indices
indicated an adequate fit of the CFA model (Table 1). The
factors were well defined at tl and t2 as the factor load-
ings ranged between 0.594 and 0.857 at tl and between
0.529 and 0.870 at t2 (Table 3). The factor correlations were
theoretically plausible given negative correlations between
neuroticism and self-esteem and between neuroticism and
generalized self-efficacy, and positive correlations between
self-esteem and generalized self-efficacy (Table 2).
Regarding the ESEM model, the goodness-of-fit indices
indicated a better model fit compared to the CFA model at
both measurement waves (Table 1). The adequacy of the
ESEM representations was supported by the pattern of fac-
tor loadings (Table 3). The main loadings were all statisti-
cally significant and high ranging from 0.477 to 0.907 at t1
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Table 3 Standardized factor loadings
Neuroticism Self-Esteem
CFA ESEM Bifactor-CFA Bifactor-ESEM CFA ESEM Bifactor-CFA  Bifactor-ESEM
Neuro 1 J761%/.748%  .621%/.707*  .374%/.468*  .490%/.547* -.112%/-.088* -.152%/-.123*
Neuro 2 .604*/.558*  .612%/.511*  .377%/.323*  .397*%/.332* .070%*/.053 .065*/.062
Neuro 3 .646*/.710*%  .850%/.875*  .651*/.654*  .610%/.662* .039/.030 -.027/-.039
Neuro 4 761%/.820%  585%/.638*  .324%/.406*  .445%/.482* -.064*/.002 -.104*/-.040
Sesteem_1 .104*/.109%* .029/.037 707*/.7735%  778*/.835* 480%/.636%  .512%/.639*
Sesteem_2 .078%/.134%* .074*/.071%* .594%/.529*%  .510%/.495* 236%/.348*  .286%/.376*
Sesteem 3 -.053%/-.054* - 121%/-.074* .857*/.870*  .907*/.863* .605%/.632*%  .647%/.660*
Sesteem 4 - 138%/-.132%* -.145%/-.154* .801*/.841*%  .693%/.746* .380%/.525%  .476*/.600*
Gself 1 -.072%/.016 -.079%/-.006 -.114%/-.107* -.016/-.065*
Gself 2 .004/-.058%* -.030/-.007 -.036/.036 .045/-.004
Gself 3 -.188%/-.213* -.010/.053* .166*/.188%* -.039/-.045*
Gself 4 .071%*/.056* .101%/.023 .040/-.010 -.027/.007
Gself 5 .021/.010 .167%/.051 .057/.065* -.134*/.008
Generalized Self-Efficacy G-Factor
CFA ESEM Bifactor-CFA Bifactor-ESEM  Bifactor-CFA  Bifactor-ESEM
Neuro_1 -.054%/.017 -.062%/-.007 -.624%/-571% -516%/-.496*
Neuro 2 -.098%/-.117* .033/.075%* -478%/-441% -489%/-.452%
Neuro 3 136*/.110% .127%/.048 -.460%/-491* -454%/-456*
Neuro 4 -.149%/-204* -.106%*/-.104 -.638%/-.656* -.540%/-.592*
Sesteem_1 .029/-.009 .004/-.023 543%/.457*%  526%*/.448*
Sesteem_2 .192%/.170%* .038/.084* .520%/.382*%  .513*/.368*
Sesteem_3 -.099%/-.036 -.040%/-.067* .669%/.599*%  .604*/.560*
Sesteem_4 -.009/-.009 -.021/.014 .676*%/.621*%  .596%*/.538%*
Gself 1 594*/.681*%  .662%/.816*  .498%/.588*  .516%/.493* 402%/.520%  415%/.607*
Gself 2 .646%/.757*  716%/.702*  .551*%/.382*  .586%/.273* A442%/.651%  455%/.695*
Gself 3 [788%/.780%  .477%/.458*  .258%/.081 .098 /-.226 .680%/.783*  756*/.897*
Gself 4 .633%/.634%  .687*/.710*  .512%/.471*  .384*/.408* 440%/.496*%  .539%*/.555%
Gself 5 617%/.624*%  .610%/.604*  .415%/.287*  .201%/.207* 461%/.550%  .631%/.592*

Neuro_Items referring to neuroticism; Sesteem Items referring to self-esteem; Gself Items referring to general self-efficacy. The coefficients
before the slash refer to tl, the coefficients after the slash refer to t2. Main loadings are printed in bold. CFA =confirmatory factor analysis.

ESEM =exploratory structural equation modelling.
*p<.05

and from 0.458 to 0.875 at t2. The cross-loadings were con-
siderably smaller (t1: range from —0.188 to 0.192; t2: range
from —0.213 to 0.188). At both measurement waves, the fac-
tor correlations were smaller in the ESEM models than in
the CFA models while maintaining the theoretical plausible
pattern (Table 2). The adequacy of the ESEM models indi-
cated that construct-relevant psychometric multidimension-
ality due to conceptually related constructs seems to be at
play when measuring neuroticism, self-esteem, and general-
ized self-efficacy.

Psychometric multidimensionality due to hierarchically
ordered constructs was tested by bifactor-CFA models. At
both measurement waves, the bifactor-CFA models resulted
in a better model fit compared to the CFA models (Table 1).
The bifactor-CFA models were further supported by the fac-
tor loadings: The G-factor was well defined by all items due
to statistically significant loadings. The items assumed to
measure neuroticism had negative loadings on the G-fac-
tor (t1: —0.460 to —0.624; t2: —0.441 to —0.656), the items

assumed to measure self-esteem and generalized self-effi-
cacy had positive loadings on the G-factor (self-esteem: t1:
0.520 to0 0.676, t2: 0.382 to 0.621; generalized self-efficacy:
tl: 0.402 to 0.680, t2: 0.496 to 0.783). In addition, the cor-
responding items also showed positive and statistically
significant loadings on their S-factors (except one item mea-
suring generalized self-efficacy at t2) implying additional
well-defined S-factors (neuroticism: t1: 0.324 to 0.651, t2:
0.323 to 0.654; self-esteem: t1: 0.236 to 0.605, t2: 0.348
to 0.632; generalized self-efficacy: t1: 0.258 to 0.551, t2:
0.081 to 0.588). The adequacy of the bifactor-CFA models
indicated that construct-relevant psychometric multidimen-
sionality due to hierarchically-related constructs seems to
be at play when measuring neuroticism, self-esteem, and
generalized self-efficacy.’

2 We also conducted higher-order factor models using neuroticism,
self-esteem, and generalized self-efficacy as first-order factors that are
assumed to form a higher-order factor. The results can be found in
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Table 4 Correlations of the Neuroticism Self-esteem Generalized ~ G-factor ~ General Life
bifactor-ESEM model self-efficacy Satisfaction

tl

General life satisfaction ~ -.164* 152% -.089 514%*

School satisfaction .100%* -.033 -.018 .284* 237*

2

General life satisfaction ~ -.401%* A401%* 176* 275%

School satisfaction -.010 128%* .007 .120%* 243%*

*p<.05

The bifactor ESEM model displayed a very good model
fit at both measurement waves; the fit was better than the
fits for the CFA model, the first-order ESEM model, and the
bifactor-CFA model (Table 1). The adequacy of the bifac-
tor-ESEM model was further substantiated by the pattern of
factor loadings (Table 3). The G-factor was well-defined as
all items had high and statistically significant loadings: The
items for measuring neuroticism had negative loadings on
the G-factor (t1: —0.454 to —0.540; t2: —0.452 to —0.592)
and the items for measuring self-esteem and generalized
self-efficacy had positive loadings (self-esteem: t1: 0.513
to 0.604, t2: 0.368 to 0.560; generalized self-efficacy: tl:
0.415 to 0.756, t2: 0.555 to 0.897). In addition, the S-fac-
tors were also well defined: Most items— except two items
measuring generalized self-efficacy at tl and t2, one item
measuring generalized self-efficacy at t2, and one item mea-
suring self-esteem at t1— had statistically significant load-
ings larger than 0.300 on their target S-factors. In addition,
the cross-loadings of the items on their non-target S-factors
were small and no cross-loading was larger than 0.300:
tl: —0.152 to 0.167; t2: —0.219 to 0.084. The adequacy of
the bifactor-ESEM models indicated that both forms of
construct-relevant psychometric multidimensionality (i.e.,
due to conceptually related constructs and due to hierarchi-
cally ordered constructs) seem to be at play when measuring
neuroticism, self-esteem, and generalized self-efficacy. The
bifactor-ESEM model is thus kept as the final model that
most adequately reflects the underlying structure of neuroti-
cism, self-esteem, and generalized self-efficacy.

Longitudinal measurement invariance testing

For testing longitudinal measurement invariance of the
bifactor-ESEM model, we started with a model of configural
invariance that states the same factor structure (Table 1).
Relative to this baseline model, the CFI values of the metric,
scalar, and strict models assuming factor loading invariance,
item threshold invariance, and item residual invariance did
not drop by more than ACFI<-0.01, respectively. There-
fore, we could state full longitudinal measuring invariance

Table S2 to Table S3 of the Online Supplements. The fit was inferior
compared to the CFA, ESEM, bifactor-CFA, and bifactor-ESEM mod-
els at both measurement waves.
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of the bifactor-ESEM model, i.e., up to strict longitudinal
measurement invariance.

Outcome relations

In the bifactor-ESEM model, the G-factor had statistically
significant and positive relations to both outcomes at both
measurement waves (t1: general life satisfaction: r=0.514,
school satisfaction: »=0.284; t2: general life satisfaction:
r=0.275, school satisfaction: »=0.120; for all p<0.05;
Table 4).3 The S-factors for neuroticism, self-esteem, and
generalized self-efficacy showed significant relations to
general life satisfaction at t1 and t2 (except for a significant
relation between the S-factor for generalized self-efficacy
and general life satisfaction at tl). The relations between
the S-factors and school satisfaction were inconsistent: The
S-factor for neuroticism had a significant positive relation
to school satisfaction (#=0.100) at t1; the S-factor for self-
esteem displayed a significant positive relation to school
satisfaction (r=0.128) at t2; all other relations between the
S-factors for neuroticism, self-esteem, and generalized self-
efficacy and school satisfaction were nonsignificant at tl
and t2.

Discussion
Modelling approaches

Previous research has indicated conceptual overlap and
strong associations between neuroticism, self-esteem, and
generalized self-efficacy implying a common core of the
constructs. The present study investigated whether the com-
mon core goes back to a conceptual overlap and/or to a hier-
archical ordering of the constructs. To this aim, we followed
the taxonomy of models proposed by Swami et al. (2023)
to test for the presence of construct-relevant psychometric
multidimensionality. After stating a CFA model as a base-
line model, ESEM was applied to probe for the presence of

3 The outcome relations for the CFA model, the ESEM model, and the
bifactor-CFA model are documented in Table S5 of the Online Supple-
ments. The goodness-of-fit indices of the models including the out-
come variables are presented in Table S4 of the Online Supplements.
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construct-relevant psychometric multidimensionality due to
conceptually related constructs; a bifactor-CFA model was
applied to test for the presence of construct-relevant psy-
chometric multidimensionality due hierarchically ordered
constructs, and a bifactor-ESEM model was applied to test
for the presence of both forms of construct-relevant psy-
chometric multidimensionality. Finally, we included gen-
eral life satisfaction and school satisfaction as two outcome
variables.

The bifactor-ESEM model emerged to be the best fitting
model according to the goodness-of-fit indices. The factor
loading pattern also supported the bifactor-ESEM solu-
tion as it provided a well-defined G-factor and well-defined
S-factors. Hence, the constructs of neuroticism, self-esteem,
and generalized self-efficacy seem to be conceptually related
as well as hierarchically ordered constructs. The common
source of the constructs of neuroticism, self-esteem, and
generalized self-efficacy thus goes back to the presence of
both forms of construct-relevant psychometric multidimen-
sionality. This finding could be replicated across two mea-
surement waves with German secondary school students. In
addition, we found full (i.e., strict) longitudinal measure-
ment invariance of the bifactor-ESEM model as the factor
structure, factor loadings, item intercepts, and item residuals
were the same across both measurement waves.

Outcome relations

At tl and t2, the bifactor-ESEM model showed a well-
defined pattern of outcome relations with the G-factor as the
G-factor displayed positive and statistically significant rela-
tions to the two outcome variables of general life satisfac-
tion and school satisfaction. At both measurement waves,
the G-factor showed stronger relations to general life satis-
faction than to school satisfaction. The S-factors for neuroti-
cism, self-esteem, and generalized self-efficacy also showed
significant relations to general life satisfaction that were in
the expected direction at t1 and t2 (i.e., positive relations for
the S-factors of self-esteem and generalized self-efficacy;
negative relations for the S-factor of neuroticism) with the
exception of a significant relation between the S-factor for
generalized self-efficacy and general life satisfaction at t1.
The pattern of relations between the S-factors for neuroti-
cism, self-esteem, and generalized self-efficacy and school
satisfaction was, however, inconsistent at t1 and t2. Hence,
the outcome relations for the G-factor and the S-factors
were clearer for general life satisfaction than for school sat-
isfaction. This is theoretically plausible as general life sat-
isfaction has a global nature and does not refer to a specific
domain. Thus, general life satisfaction might be conceptu-
ally close to neuroticism, self-esteem, and generalized self-
efficacy as the latter constructs are also not tied to a specific

domain. The construct of school satisfaction, in contrast, is
domain-specific in nature and related to the school domain.
School-related constructs such as the quality of student—
teacher relations (Arens & Niepel, 2019), autonomy support
(Ferguson et al., 2011), and academic achievement (Hui &
Sun, 2010) might be more important predictors of school
satisfaction compared to neuroticism, self-esteem, and gen-
eralized self-efficacy.

Strengths, limitations, and directions for future
research

To our knowledge, this is the first study showing the ade-
quacy of a bifactor-ESEM model for the constructs of neu-
roticism, self-esteem, and generalized self-efficacy. We
could replicate the adequacy of the bifactor-ESEM model
across two measurement waves with German secondary
school students emphasizing the robustness of the findings.
Bifactor-ESEM models have gained prominence in the
last few years and have been successfully applied to sev-
eral other constructs such as academic self-concept (Arens
et al., 2021), academic motivation (Litalien et al., 2017),
value beliefs (Fadda et al., 2020), or well-being (Fadda et
al., 2017). In this study, we show that bifactor-ESEM mod-
els are also a useful methodological approach to model the
three constructs of neuroticism, self-esteem, and general-
ized self-efficacy. This modelling approach might present a
promising way to reconcile the opposing views on neuroti-
cism, self-esteem, and generalized self-efficacy according
to which some researchers emphasize the distinctiveness
of the constructs (Asendorpf & van Aken, 2003; Chen et
al., 2004; Hufer-Thamm & Riemann, 2021) whereas oth-
ers emphasize their common core (Judge et al., 2002). The
G-factor reflects the assumed common core of neuroticism,
self-esteem, and generalized self-efficacy, while the assump-
tion of the distinctiveness of the constructs “survives” in the
S-factors. The bifactor-ESEM models thus seems to repre-
sent a good compromise between adherents advocating a
“unified view” (emphasizing the common core) and adher-
ents advocating a “distinct view” (emphasizing the separ-
ateness) of the constructs of neuroticism, self-esteem, and
generalized self-efficacy.

A vital question relates to the meaning of the G-factor.
To get a presumptive answer to this question, one has to ask
about the common characteristics of neuroticism (with emo-
tional stability as its opposite), self-esteem, and generalized
self-efficacy. In this study, all items measuring neuroticism,
self-esteem, and generalized self-efficacy showed similarly
high loadings on the G-factor. Hence, the meaning of the
G-factor seems to be a blending of all three constructs. Low
levels of neuroticism, high levels of self-esteem, and high
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levels of generalized self-efficacy reflect a positive and
resilient perception of the self and one’s life. Judge et al.
(2002) discusses the meaning of the common core of the
three constructs as represented in the higher-order factor as
a “general neuroticism factor”. This “general neuroticism
factor” is evocative of other constructs such as dispositional
optimism (Carver & Scheier, 2014), resilience (Olsson et
al., 2003), or action orientation (Kuhl, 1981). The signifi-
cance of the G-factor regarding its broad content coverage
is also reflected in the association between the G-factor and
the two outcome variables of general life satisfaction and
school satisfaction. Future studies are necessary to explore
the relation between the G-factor and other related con-
structs and outcome variables including their differentiation
and overlap.

A parallel vital question relates to the meaning of the
S-factors. The factor loading pattern of the bifactor-ESEM
model supports the tenability of the S-factors for the sepa-
rate constructs of neuroticism, self-esteem, and general-
ized self-efficacy. Hence, these factors seem to retain some
meaning over and above the “general neuroticism factor” as
reflected in the G-factor. In the bifactor ESEM model, the
S-factors capture the residual variance not explained by the
G-factor and the other S-factors (as item cross-loadings are
allowed). That is, the S-factors provide information about
students’ profiles in neuroticism, self-esteem, and general-
ized self-efficacy, while keeping constant the level of the
G-factor and controlling for conceptual overlap between the
three constructs. The three S-factors for neuroticism, self-
esteem, and generalized self-efficacy displayed correlations
as expected with general life satisfaction at t1 and t2 (except
for a significant relation between generalized self-efficacy
and general life satisfaction at t1). However, the three S-fac-
tors showed no significant relations with school satisfaction
(except for a significant positive relation with the S-factor
of self-esteem at t2 and an unexpected positive correlation
with neuroticism at t1). This might be due to global nature
of general life satisfaction versus the domain-specific nature
of school satisfaction as outlined above. Still, future studies
including a broader range of outcome criteria and related
constructs are needed to further examine the validity of the
S-factors and to preclude the mere reflexion of method arti-
facts in the S-factors.

The present study provides important new insights into
the structure underlying neuroticism, self-esteem, and
generalized self-efficacy and may help advance theoreti-
cal models of the relation, distinctiveness, and overlap of
the three constructs. In terms of practical implications, the
present study might help establish interventions to enhance
self-esteem and generalized self-efficacy and to mitigate
neuroticism. Such interventions might learn from this
study that, given the close relations among neuroticism,
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self-esteem, and generalized self-efficacy, interventions
may be more effective if they address all three constructs
simultaneously rather than one construct separately.

Despite these strengths and contributions of the present
study, there are limitations that should be addressed in fur-
ther studies. All instruments used were self-reports which
might be biased by response styles such as acquiescent or
extreme responding (for an overview see Paulhus & Vazire,
2007). Furthermore, only using self-reports might lead to
method artifacts in terms of shared method variance in
the G-factor and S-factors in the bifactor-ESEM model. It
should thus be tested whether the findings of this study can
be replicated when the constructs considered in the study
are assessed from multiple sources not exclusively relying
on self-reports. Moreover, we used a convenience sample of
secondary school students attending Grades 11 and 13 of the
academic track. This sample might be positively biased in
terms of cognitive ability and socioeconomic status (Becker
et al., 2012). In addition, important information on the sam-
ple such as mental health status or family composition were
missing. Hence, broader and more representative samples
also including samples from other countries, cultures and
age groups should be used in further studies to probe for the
generalizability of the findings. Generalizability should also
be examined regarding other instruments used for measur-
ing the constructs considered. For instance, the four items
used to measure neuroticism in this study might not tap the
construct of neuroticism in total. For instance, Costa et al.
(1991) differentiate between six subfacets of neuroticism,
namely anxiety, hostility, depression, self-consciousness,
impulsiveness, and vulnerability. The Cybernetic Big Five
Theory as proposed by DeYoung (2015) proposes with-
drawal and volatility as two subcomponents of neuroticism.
Hence, it should be scrutinized whether the findings of the
present study apply to different conceptualizations of the
broad construct of neuroticism.

The present study largely relies on the work by Judge et
al. (2002). Judge et al. (2002) considered four constructs,
namely neuroticism, self-esteem, generalized self-efficacy,
and locus of control. The data used in the present study did
not include locus of control and we could thus only consider
the three constructs of neuroticism, self-esteem, and gener-
alized self-efficacy. The construct of locus of control seems
to differ somehow from neuroticism, self-esteem, and gen-
eralized self-efficacy as “(...) evidence regarding locus of
control was the weakest”, because locus of control showed
relatively smaller interrelations to the other constructs of
neuroticism, generalized self-efficacy, and self-esteem and
to outcome relations (Judge et al., 2002, p. 707). Hence, by
measuring neuroticism, generalized self-efficacy, and self-
esteem in our study, we might have assessed the three con-
structs for which the common core is most evident. Still, we
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concur that more research on the relation between locus of
control and neuroticism, generalized self-efficacy, and self-
esteem is necessary. Given the findings of the present study,
respective research should be completed using ESEM,
CFA-bifactor, and bifactor-ESEM models.

Conclusion

This study provides good support for the adequacy of a
bifactor-ESEM solution for modeling neuroticism, self-
esteem, and generalized self-efficacy. The bifactor-ESEM
model integrates opposing points of views that neuroti-
cism, self-esteem, and generalized self-efficacy are distinct
and that the three constructs have a common core. Further
research is needed regarding the generalizability of our find-
ings, the unsystematic pattern of outcome relations at t2, the
inclusion of other constructs such as locus of control, and
the meaning of the G-factor.
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