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During adolescence, what is more important for educational achievement, well-being, and
the formation of positive social relationships: being competent, having positive thoughts
about oneself, or a complex relationship between the two? There has been a
long-standing debate in psychology on the effects of accurate and biased self-perceptions,
and sophisticated ways of modeling the effects of self-perception, competence, and their
interplay have recently been suggested. But recent research has focused on adults and has

not taken reference effects into account. The present preregistered study used a large
German sample of students (N = 6,086 students in 559 classes) in Grade 5 (mean age =
10.55 years, SD = 0.64) with data from the National Educational Panel Study (NEPS). We
tested the effects of academic self-concept and competence in math and reading on
outcomes pertaining to achievement, well-being, and social relationships up to 4 years
later and identified the best fitting hypotheses through a model fit comparison. In
contrast to previous studies, we took the frame of reference for students’ self-concept into
account by controlling for class-level effects of self-concept and competence in a
multilevel analysis. Results showed that educational achievement was best explained by
the complex interplay of self-concept and competence, where competence was the
stronger predictor. By contrast, self-concept was a stronger predictor of well-being than
competence was. For social relationships, results were less clear and differed by the
specific outcome variables that were used. Overall, in the school context, self-concept and
competence per se seem to be more predictive of future outcomes than their fit or misfit.

People’s perceptions of themselves and their own com-
petence (e.g., self-concept) and the fit or misfit of those
self-perceptions with external criteria (e.g., actual compe-
tence) have been found to predict indicators of achievement
(Chung et al., 2016; Paschke et al., 2020), well-being (Bo-
nanno et al., 2005; Colvin et al., 1995; Paulhus, 1998;
Schimmack & Kim, 2020), and social relationships (Ander-
son et al., 2012; Brown, 1986; Dufner et al., 2019; Robins &
Beer, 2001). The current study focuses on self-perceptions,
specifically people’s academic self-concepts. Academic self-
concepts refer to a person’s domain-specific self-percep-
tions of competence (Arens et al., 2011). One can think of
oneself in a realistic or biased way (John & Robins, 1994).
On the one hand, one can have an accurate perception of
one’s actual competence (e.g., showing fit with an external
criterion), but on the other hand, one can overestimate or
underestimate oneself (e.g., showing misfit with an external
criterion).

Researchers in social, personality, and educational psy-
chology have investigated how the fit or misfit between self-
concept and actual competence predicts outcomes, such as
educational achievement, well-being, and social relation-
ships (e.g., Baumeister et al., 2003; Dunlosky & Lipko,
2007), but findings have been mixed (Colvin & Block, 1994;
Goorin & Bonanno, 2009; Kwan et al., 2004; Robins & Beer,
2001; Taylor & Brown, 1988). However, some studies sug-
gested that these contradictory findings were the result of
different methodological choices that often made it difficult
to separate effects of self-concept from effects of fit (Kwan
et al., 2004). Recent strategies have helped to disentangle
and clarify such effects (Edwards, 2002; Humberg et al.,
2018) by modeling the effects of self-concept, competence,
and their relationship as multiple components in a poly-
nomial regression model. By also specifying several differ-
ent regression models and testing the models against each
other, researchers have been able to identify which rela-
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tionships between self-concept and actual competence best
explain different life outcomes in adults (Humberg et al.,
2019).

The modeling of multiple components of self-concept
and external criteria as well as their fit or misfit has only
rarely been applied to study effects on educational achieve-
ment (Paschke et al., 2020), well-being, or social relation-
ships (Humberg et al., 2018, 2019; Schimmack & Kim,
2020). Nevertheless, all three outcomes are relevant life
outcomes as originally formulated by Taylor and Brown
(1988). Furthermore, all three outcomes are especially rele-
vant in the school context where children face a number of
developmental challenges. Thus, a systematic model com-
parison that includes a broad array of outcomes in the
school context is warranted. Furthermore, contextual fac-
tors should be taken into account because self-ratings are
typically made in relation to a comparison group (Marsh,
1987).

The present study tests how self-concept, competence,
and their relationship affect achievement, well-being, and
social relationships in a large national sample of school stu-
dents in Grade 5 using a model comparison approach. Fur-
thermore, the use of multilevel analyses ensures that refer-
ence effects at the class level are controlled for (Snijders &
Bosker, 2011).

Educational Achievement, Well-Being, and Social
Relationships in the School Context

The transition from childhood to adulthood during ado-
lescence is challenging. Adolescents often experience a lot
of pressure and expectations regarding their educational
achievement (Pinquart & Ebeling, 2020) while they are ex-
ploring their own identities (Harter, 2006) and trying to
form and maintain healthy social relationships (Pfeifer &
Berkman, 2018; Schwartz et al., 2006). Well-being and so-
cial relationships are often unstable during adolescence
(Harris & Orth, 2020; Harter, 2006; Wagner et al., 2018).
Regarding social relationships, in comparison with adult-
hood, adolescence is a life stage in which individuals have
a multitude of social contacts (Lansford et al., 1998; Luong
et al., 2011) and where social networks with peers become
increasingly important (Giordano, 2003). Moreover, educa-
tional achievement, well-being, and social relationships in
adolescence have been found to predict later life success,
mental health, and relationships (Harris & Orth, 2020;
Roberts et al., 2007; Steinmayr et al., 2014). For example,
educational achievement during adolescence is positively
linked to early career adaptability (Negru-Subtirica & Pop,
2016) and chances for career promotion in adult life (Ng
et al., 2005; Steinmayr et al., 2014). Finally, bonding and
forming social relationships with peers can aid the develop-
ment of interpersonal skills (Hansen et al., 1992) and en-
hance mental health in midlife (Hightower, 1990).

Educational achievement refers to general or domain-
specific knowledge that students obtain in their school life
and everyday life (e.g., Messick, 1984). Commonly used in-
dicators of educational achievement are school grades and
standardized competence tests that were designed to mea-
sure general knowledge that students obtain in their school
life and everyday life (e.g., Heckman & Kautz, 2012). Com-

petence tests are used to assess educational achievement
more objectively than grades, which also reflect other char-
acteristics (e.g., what teachers value in students’ school
work; Brookhart et al., 2016; Casillas et al., 2012).

Well-being refers to how people experience quality of life
on emotional and cognitive levels (Diener, 1984). It includes
a low level of stress, as stress is one of the most important
indicators of both mental and physical health (Backé et al.,
2012; Siddique & D’Arcy, 1984). Self-esteem is a global eval-
uation of one’ s own worth (Baumeister, 1999; Rosenberg,
2016). Quality of life at emotional and cognitive levels is of-
ten measured as life satisfaction (Diener, 1984; Diener et al.,
2018), which describes how people experience various areas
of their lives, such as work life, family, and friends (Civitci
& Civitci, 2009; Robert A. Cummins, 2005).

Social relationships in the school context are important
for adolescents: Students who are socially well-integrated
and engage in positive relationships with their peers are
more likely to take advantage of social and learning op-
portunities (Birch & Ladd, 1996) and show better physical
health as adults (Allen et al., 2015). Social relationships
have been found to be predicted by self-concept and com-
petence. Whereas children with more positive self-concepts
have tended to be more popular (Jackson & Bracken, 1998;
Verschueren et al., 2001), there have been mixed results
on whether higher achieving children are more (Kiuru et
al., 2015; Vannatta et al., 2009) or less popular (e.g., Bell-
more, 2011). Social relationships during adolescence are ev-
idenced by various aspects, such as the quality and quantity
of friendships (Bukowski & Hoza, 1989) and social integra-
tion in a class as shown by group acceptance (Birch & Ladd,
1996) versus peer problems or harassment within that group
(Goodman, 1997).

Conceptualizations of Self-Concept and Its Fit or
Misfit With External Criteria

Self-concept, competence, and their fit or misfit with
each other as predictors of different life outcomes have
been investigated in several fields of psychological research,
for example, in social and personality psychology (e.g.,
Baumeister et al., 2003) or educational psychology (Chiu &
Klassen, 2009, 2010).

Self-concept describes one’s view of oneself or how the
mind perceives itself (e.g., James, 1890; Schiitz & Baumeis-
ter, 2017). Global self-concept is understood as a multidi-
mensional structure that includes nonacademic and acad-
emic components, whereas academic self-concepts refer to
domain-specific self-perceptions in various competence do-
mains, such as mathematics or reading (Arens et al., 2011;
Marsh & Shavelson, 1985). Researchers have argued that
academic self-concept is already relevant in and of itself
(Marsh & Craven, 2006; Marsh & Martin, 2011), but ad-
ditionally, self-concept has been shown to predict a range
of future outcomes, such as academic engagement and
achievement (e.g., Guo et al., 2016) or educational choices
(e.g., Guo et al., 2015).

It has been argued that self-concept’s fit or misfit with
an external criterion is a relevant predictor of multiple out-
comes (e.g., Dufner et al., 2019). Misfit is understood as
self-perception that deviates from a reference point in an
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external criterion (e.g., actual competence) and is described
as “illusory self-perception” in the case of positive misfit
(Baumeister, 1989; Dufner et al., 2019). Such misfit can oc-
cur in both directions, such that it can be more positive
(self-enhancement) or more negative (self-effacement)
than the criterion. Self-perception fit is understood as self-
perception that does not deviate from an external criterion.

There are several explanations for why there may be mis-
fit between self-perception and external criteria. For exam-
ple, in social and personality psychology, positive illusions
about the self are often understood as guided by a motive to
increase well-being or inflate one’s self-worth (Leary, 2007;
Schiitz & Baumeister, 2017). This motive entails optimism
in terms of one’s control over events and the future as well
as self-serving attributions in which success is attributed
to the self and failure is attributed to chance or circum-
stances (Mezulis et al., 2004; Sedikides & Gregg, 2008). By
contrast, negative misfit or self-effacement describes a self-
critical motive by which one elaborates on and emphasizes
negative aspects of the self (Kitayama & Karasawa, 1997). It
is often aimed at maintaining or protecting social relation-
ships instead of distinguishing oneself from others (Heine
et al., 1999; Heine & Lehman, 1995; O’Mara et al., 2012). In
educational psychology, it is often argued that misfit is the
result of a lack of the (meta-)cognitive ability or skill to ac-
curately perceive one’s own competence (e.g., Dunlosky &
Lipko, 2007).

Modeling the Effects of Self-Concept,
Competence, and Their Fit or Misfit

Different operationalizations of the fit or misfit between
self-concept and external criteria have led to inconsistent
results regarding their effects (e.g., Kwan et al., 2004). Many
studies have relied on difference or residual scores (for a
meta-analytical review, see Dufner et al., 2019), but there
are limits to such an approach. Difference and residual
score approaches use a single score to represent fit and mis-
fit. A difference score is calculated as the difference be-
tween self-concept and the external criterion. A residual
score is calculated as the residuum of self-concept regressed
on the external criterion (for an overview, see Barranti et
al., 2017; Edwards & Parry, 1993). However, the use of a dif-
ference or residual score as a single indicator of the misfit
between self-concept and an external criterion results in a
loss of information because the levels of self-concept and
the external criterion cannot be preserved (Asendorpf &
Ostendorf, 1998; Barranti et al., 2017; Humberg et al.,
2019). For example, having a score of 1 for a biased self-con-
cept does not provide information about the levels of self-
concept and the external criterion at which this discrep-
ancy occurred. However, the levels at which misfit occurs
are likely to have an impact on outcomes (Humberg et al.,
2019).

Polynomial regression and response surface methodol-
ogy offer useful solutions to this problem (Edwards, 1994b,
2002). In polynomial regression, the outcome is regressed
on the linear, curvilinear, and product terms of several pre-
dictors (e.g., Edwards, 1994a; Edwards & Parry, 1993). Re-
sponse surface methodology (also called response surface
analysis; RSA) provides a precise description and meaning-

ful interpretation of a three-dimensional surface that corre-
sponds to the respective polynomial regression model (Box
& Draper, 1987; Edwards & Parry, 1993; Khuri & Cornell,
1987). RSA models the first- and second-order terms in a
pair of predictors and their association with the outcome in
a three-dimensional response surface (Barranti et al., 2017).
Therefore, the effect of fit and misfit can be evaluated in re-
lation to the levels of the predictors.

Evidence of the Effects of Fit and Misfit between
Self-Perception and Competence

A recent review summarized comprehensive evidence of
the effects of the fit or misfit of self-perception with exter-
nal criteria (Dufner et al., 2019). The review addressed the
inconsistencies that have occurred in the results of previous
research and pointed out that the inconsistencies were due
to the use of insufficient methodologies (e.g., relying on
difference scores as measures of misfit). The review found
that for well-being, the positive misfit between self-percep-
tion and an external criterion was beneficial overall. For
social relationships, the effect of the misfit between self-
perception and an external criterion seemed to depend on
acquaintance (positive misfit had a positive effect at zero
acquaintance that diminished with longer acquaintance)
and the domain of the misfit, where agentic and communal
misfit had positive effects on their own.

Unfortunately, research that has relied on difference or
residual scores is not able to adequately inform the present
questions. A more suitable approach is polynomial regres-
sion and subsequent model comparisons, which use not
only information such as the level of fit or misfit but also the
respective levels of both self-concept and competence—an
aspect that is not considered when difference or residual
scores are used. Thus, in the following, we refer to studies
that used a polynomial regression-based approach to study
the effects of self-perception and competence. Studies that
did not rely on polynomial regression may have provided di-
verging results because they used a different methodology.

Humberg et al. (2019) tested the effects of self-percep-
tion, intellectual ability, and their fit or misfit on outcomes
of psychological adjustment in a sample of young adults.
In summary, their study found especially beneficial effects
of self-perception on well-being, whereas for social rela-
tionships, actual intellectual ability also had a beneficial ef-
fect on peer-rated agentic outcomes. However, the misfit
between self-perception and actual intellectual ability ex-
plained the data best only when the outcomes of agency and
communion were self-rated.

Another study that used multiple components for both
self-concept and external criteria and scores for their rela-
tionship tested effects on academic achievement in a sam-
ple of school students in Grade 10 (Paschke et al., 2020).
The results provided evidence of beneficial effects of posi-
tive self-perception and competence on academic achieve-
ment, but it found no support for the misfit (Paschke et al.,
2020).

However, previous research on the effects of self-percep-
tion, competence, and the extent to which self-perception
is accurate (i.e., shows fit with competence) has not taken
into account frame-of-reference effects. A frame of refer-
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ence is defined as the context in which an individual’s per-
ception occurs (Bullock & Trombley, 1999). In the school
context, the most prominent reference effect is the Big-
Fish-Little-Pond Effect (BFLPE; Marsh, 1987). According to
the BFLPE, a student in a class with a low class-average
reading competence will have a more positive reading self-
concept than the same student in a class with a high class-
average reading competence. The frame of reference—in
this case, the competence level of the whole class—affects
the way a student perceives them self. If the reference effect
is not taken into account, one could falsely assume that
the student with a positive self-perception, who has, for
example, a mediocre actual level of competence, self-en-
hances. However, the student’s (overly) positive self-per-
ception might occur only in a class with a mediocre class-
average competence level and not in a class with a high
class-average competence level and may therefore be due
to the frame of reference. In order to differentiate between
reference effects and effects of misfit between self-concept
and competence, both should be considered in the modeling
strategy, such as in a multilevel model.

Model Fit Comparisons to Identify the Best-
Fitting Hypotheses

A number of hypotheses exist on the effects of self-con-
cept, competence, and their fit or misfit with each other.
To identify which of these hypotheses is most likely to pre-
dict outcomes in school, they can be compared on the basis
of their model fit (e.g., Newland, 2019). To specify the hy-
potheses correctly, polynomial regression techniques can
be adapted.

Polynomial regression allows for the specification of a
more comprehensive and precise set of hypotheses that de-
scribe the effects of self-concept, competence, as well as
their fit and misfit. Humberg et al. (2019) summarized and
specified different hypotheses on the effects of self-percep-
tion, competence, and their relationship. We adapted the
hypotheses and respective models to our research questions
(see Table 1) and tested them with our data.

The set of hypotheses begins with hypotheses that de-
scribe positive linear effects of only self-concept or com-
petence as well as both self-concept and competence (Ben-
eficial Positive Self-Concept Only Hypothesis, Beneficial
Competence Only Hypothesis, Beneficial PSC & Competence
Hypothesis). The next two describe negative linear effects
of self-concept and competence (Detrimental PSC Only Hy-
pothesis, Detrimental PSC & Competence Hypothesis), fol-
lowed by two hypotheses that focus on the misfit of self-
concept and competence in the form of a positive effect of
positive misfit (Beneficial Positive Misfit & Detrimental Neg-
ative Misfit Hypothesis) or a negative effect of positive mis-
fit (Detrimental Positive Misfit & Beneficial Negative Misfit
Hypothesis). The Accurate Self-Concept Hypothesis posits a
positive effect of a fit between self-concept and compe-
tence, whereas the Optimal Margin Hypothesis assumes a
positive effect of positive misfit up to an optimal level. Two
hypotheses describe a positive curvilinear effect that de-
creases at a certain saddle point for each measurement of
self-concept and competence (Curvilinear PSC Hypothesis,
Curvilinear Competence Hypothesis). The Interaction Hypoth-

esis proposes a positive interaction effect of self-concept
and competence, meaning that the effect of either predictor
will be more positive when the other predictor is at a higher
level. Finally, the Global Hypothesis includes linear and
curvilinear terms of each predictor as well as their product.
All hypotheses are tested against the Null Hypothesis, which
states that self-perception and competence have no rela-
tionship with the outcomes at all.

The approach of modeling multiple components with
polynomial regression has been successfully used to inves-
tigate other fit hypotheses (Deventer et al., 2019; Forster
et al., 2022; Mielke et al., 2021; Mota et al., 2019). We
used an information-theoretic approach with the second-
order Akaike Information Criterion (AICc) as an indicator of
model fit (Sugiura, 1978) and aimed to select the model that
explained the data best according to a model fit compar-
ison. Information-theoretic model selection is an analytic
approach that builds on Maximum Likelihood estimates,
such as the Akaike or Bayes Information Criterion. By using
a measure of fit to compare a set of model candidates, one
can select the model that has the highest probability of ex-
plaining the data best (Newland, 2019; Rost, 2004).

On the basis of previous results on adults, we expected
to find distinct results for the three outcomes. For outcomes
regarding educational achievement, we expected beneficial
effects of self-concept (i.e., our measure of self-perception)
as well as competence. For outcomes regarding well-being,
we expected that, similar to previous research (Dufner et
al., 2019; Humberg et al., 2019), positive self-concept would
be the best predictor. For outcomes regarding social rela-
tionships, we expected the data to be explained best by the
models including beneficial effects of self-concept and com-
petence and positive misfit.

The Present Investigation

In the present investigation, we sought to analyze how
self-concept, competence, and their fit or misfit with each
other would predict future achievement, well-being, and
social relationships. To this end, we used polynomial re-
gression models and RSA (Edwards, 2002; Edwards & Parry,
1993), and we took the Table 1 hypotheses that Humberg et
al. (2019) had tested in a sample of adults, and we tested
the same hypotheses in a sample of adolescents. Following
an information-theoretic approach, we aimed to determine
which of the hypotheses would fit the data best according
to a model fit comparison. As outcome categories we used
educational achievement, well-being, and social relation-
ships, representing the major life domains as originally dis-
cussed by Taylor and Brown (1988). We looked at three aca-
demic domains (math, reading, and general academic skills)
and used self-concept and competence indicators as predic-
tors. Finally, we took into account reference effects at the
class level by using multilevel modeling (Snijders & Bosker,
2011). We used a large sample of school students and an-
alyzed outcomes over the course of several years with data
from the National Educational Panel Study (NEPS; Blossfeld
& von Maurice, 2011) in Germany. The design of our study
supported its external validity, as it was embedded in the
applied context of the educational domain.
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Method
Preregistration

We preregistered our analytic procedure prior to obtain-
ing and analyzing the data. Our preregistration can be
found at https:/osf.io/cn67w." We followed our preregis-
tered plan the best we could for our analyses. At some
points, we had to deviate from our preregistered plan due
to nonconvergence in the models, meaning that we had ini-
tially specified too many parameters in the estimation by
allowing all predictors across all domains (math, reading,
general) to be correlated in each model, which resulted in
models that could not be estimated. We then used models
with fewer parameters, see Footnote 2.

Sample

We used data from the cohort of school students from
the National Educational Panel Study (NEPS; Blossfeld &
von Maurice, 2011). The NEPS is a large-scale German panel
study conducted by the Leibniz Institute for Educational
Trajectories consisting of multiple cohorts with the major
goal of tracking individuals’ development across the entire
life span (Blossfeld & von Maurice, 2011). The data we an-
alyzed came from the scientific use file (SUF) version 8.0.0
(Weinert & NEPS, National Educational Panel Study, 2019).

For the present study, we used a sample that was in
Grade 5 at the first wave of measurement in the 2010/2011
school year. In most federal states in Germany, Grade 5 is
the first year of tracked secondary education. Students from
all tracks are included in the NEPS. We aimed to gather a
representative sample of the whole student population in
Grade 5 in Germany. Compared with the national school
population, lower secondary schools (Hauptschulen) were
slightly underrepresented, whereas high schools were
slightly overrepresented (IEA Data Processing and Research
Center, 2012). Furthermore, in Wave 1, students in special
needs schools had a higher propensity to participate,
whereas students with a native language other than German
had a lower propensity to participate (see Steinhauer &
Zinn, 2016).

Measurements took place once per school year (Waves 1
to 3 and 5 were measured from November to January, Wave
4 was measured from November to May), except for Wave
6, which was measured in the same school year (2014/2015)
as Wave 5 but in different months (April 2015 to July 2015).
Students worked on the competence tests and question-
naires in their regular school classes, or their parents were
interviewed via telephone (computer assisted telephone in-
terview). We used data from Wave 1 for the predictor vari-
ables and data from Waves 3 (school year 2012/2013) to 5

(school year 2014/2015) and 6 (school year 2014/2015) for
the outcome variables (see Table 2 for measurement peri-
ods).

Overall, our sample included 6,112 students in 564
classes. Of these, 2,950 students (48.6%) were female, 3,125
students (51.4%) were male, and there was no information
on gender for 37 students. In Wave 1, students had a mean
age of 10.55 years (SD = 0.64, there was no information
on age for 11 students). In Wave 1, students reported their
birth country. Of the 6,112 students in the current sample,
5,391 (88.2%) said their birth country was Germany, 117
(1.9%) said they were from another European country, 81
(1.3%) said they were born in a state of the former Soviet
Union, and 48 (0.8%) said they were born in another country
that was not part of Europe. For 475 (7.8%), no such in-
formation was available. For further details, see Olczyk et
al. (2016). The sample included students from the different
school tracks. Of the 6,112 students, 336 (5.5%) were in pri-
mary school; 745 (12.2%) were in lower secondary educa-
tion (“Hauptschule,” which qualifies as elementary educa-
tion); 526 (6.6%) were in schools with several courses of
education; 1,175 (19.2%) were in “Realschule,” which qual-
ifies as intermediate secondary education; 328 (5.4%) were
in integrated comprehensive schools; 2,415 (39.5%) were
in high school, qualifying for the general qualification for
university entrance; and 587 (9.6%) were in special needs
schools. After excluding students who had missing values
on all analyzed variables, the sample consisted of 6,086 stu-
dents in 559 classes. However, in some specific models, stu-
dents had missing data on all the variables we used. There-
fore, we could use between 6,081 and 6,086 cases depending
on the specific model.

Measures

To study the effects of self-concept, competence, and
their relationship on educational achievement, well-being,
and social relationships, we used a number of measures as
predictors and outcomes. As predictors, we used academic
self-concept in math and reading as well as general acade-
mic self-concept as measures of self-perception and perfor-
mance on competence tests as a measure of competence. As
outcomes, we used (a) performance on competence tests in
math and reading as measures of educational achievement,
(b) self-esteem, stress, and life satisfaction as measures of
well-being, and (c) peer problems (reported by students and
their parents) as well as parent reports of number of friends
and social integration as measures of social relationships.

In the NEPS, not all measures are administered in each
wave. Thus, all outcomes were not measured in the same
wave. We used Waves 3 to 6 for the outcomes and Wave 1

1 Please note that the time-stamped preregistration was unfortunately submitted with the authors’ names visible. The manuscript is
thereby linked to an anonymized version of the preregistration. We gave the handling editor the link to the identifiable and timestamped

preregistration.
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Table 1. Hypotheses and Statistical Models

Hypothesis Verbal description Statistical model

1. Beneficial For two students, the outcome Z is higher Beneficial Positive Self-Concept (PSC) Only Model :
Positive Self- for the person with the higher self-concept Z=bgy+bS+b,C+ewithb; >0,b,=0
Concept (PSC) S.

Only Hypothesis

2. Beneficial For two students, the outcome Z is higher Beneficial Competence Only Model:
Competence for the person with the higher competence Z=by+bS+b,C+ewithb;=0,b,>0
Only Hypothesis C.

3. Beneficial PSC For two students with the same value (level) Beneficial PSC & Competence Model:

& Competence of competence C, the outcome Z is higher Z=by+bS+by,C+ewithby >0,b, >0
Hypothesis for the person with the higher self-concept S

4, Detrimental
PSC Only
Hypothesis

5. Detrimental
PSC &

(and vice versa).

For two students, the outcome Z is lower for
the person with the higher self-concept S.

For two students with the same value (level)
of competence C, the outcome Z is lower for

Competence the person with the higher self-concept S
Hypothesis (and vice versa).

6. Beneficial The higher the positive discrepancy
Positive Misfit & between self-concept S and competence C
Detrimental of astudent, the higher is the outcome Z.
Negative Misfit

Hypothesis

7. Detrimental
Positive Misfit &

The higher the positive discrepancy
between self-concept S and competence C

Beneficial of a student, the lower is the outcome Z.
Negative Misfit

Hypothesis

8. Accurate Self- For two students, the outcome Z is higher
Concept for the person whose self-concept S is
Hypothesis closest to competence C.

9. Optimal For two students, the outcome Z is higher
Margin for the person whose positive discrepancy
Hypothesis between self-concept S and competence Cis

10. Curvilinear
PSC Hypothesis

11. Curvilinear
Competence
Hypothesis

12. Interaction

closer to a constant K.

The association of self-concept S and the
outcome Z diminishes at higher levels of
self-concept or even becomes negative after
some inflection point.

The association of competence C and the
outcome Z diminishes at higher levels of
competence or even becomes negative after
some inflection point.

The association of self-concept S and the

Detrimental PSC Only Model:
Z=by+byS+byC+ewithby; <0,b,=0

Detrimental PSC & Competence Model:
Z=by+byS+byC+ewithby <0,by <0

Beneficial Positive Misfit & Detrimental Negative Misfit
Model:
Z=by+bS+byC+ewithby >0,b, <0

Detrimental Positive Misfit & Beneficial Negative Misfit
Model:
Z=by+bS+by,C+ewithby <0,b, >0

Accurate Self-Concept Model:
Z=bgy+b;S+b,C+bsS2+b,SC+bsC2+ewithby =b, =
0,by=-2bs,bs=bs,by<0

Optimal Margin Model:
Z=bg+b,S+b,C+bsS2+b,SC+bsC2+ewithb, =-by,
by =-2bg, bs = by, by <0, Ki= (b4-b,)/(4*b5)<0

Curvilinear PSC Model:
Z=by+bS+bsS2+ewithby<0

Curvilinear Competence Model:
Z=by+b,C+bsC2+ewithbs <0

Interaction Model:

Hypothesis outcome Z is more positive / less negative at Z=by+bS+b,C+b,SC+ewithb, >0
higher levels of competence C than at lower
levels of competence C.
13. Global Global Model Z=by+b S+ b2C+b352+ b4SC+b5C2+s
Hypothesis
00. Null Null Model Z=b,
Hypothesis
Note. Z denotes the outcome variable, S the self-concept, and C the competence.
for the predictors. Thus, we could investigate effects across ~ Self-Concept

a time span of at least 2 years. See Table 2 for an overview of
the items, the waves in which the measures were adminis-
tered, the internal consistencies (Cronbach’s alphas) of the
scales, and the reliabilities of the competence tests. As in-
dicators, we used Weighted Likelihood Estimates (WLEs) for
the competence tests and the scale means for all other vari-
ables.

We used measures of students’ academic self-concepts in
math, reading, and school in general. First created for use in
PISA 2000, three short scales for measuring academic self-
concept were included in the NEPS in Wave 1 comparable
to standard measures of academic self-concept (Wohlkinger
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Table 2. Overview of Variables, Item Wording, and Sample Sizes in Each Wave

Construct / Scale Item wording Cron- Response Wave Year Perspec- Wave
Variable reference bach’s format (Grade) of tive sample
alpha/ data size
reliability collec-
of WLEs tion
Predictors
Reading Competence 33items (Pohl et al., 2012) 77 Metric 1(5) Nov Test 5,208
compe- test - WLE, 2010
tence linked (Fischer -Jan
etal., 2016) 2011
Math Competence 25 items (Duchhardt & Gerdes, 2012) 78 Metric 1(5) Nov Test 5,208
compe- test - WLE, 2010
tence linked (Fischer -Jan
etal., 2016) 2011
Reading NEPS How well do you read? .82 4-point 1(5) Nov Self 5,208
self- (Wohlklinger a) | sometimes have trouble understanding a text really Likert 2010
concept etal., 2016) well. (reverse coded) scale -Jan
b) I can understand texts very well and quickly. 2011
c) | have to read many things several times before | fully
understand them. (reverse coded)
Math self- NEPS How would you rate your performance in school? .86 4-point 1(5) Nov Self 5,208
concept (Wohlklinger a) | get good grades in math. Likert 2010
et al., 2016) b) Math is one of my best subjects. scale -Jan
c) | have always been good at math. 2011
Academic NEPS How would you rate your performance at school? .82 4-point 1(5) Nov Self 5,208
self- (Wohlklinger a) | learn fast in most of the school subjects. Likert 2010
concept etal., 2016) b) In most of the school subjects, | perform well in scale -Jan
written class tests. 2011
c) | perform well in most of the school subjects.
Outcomes
Later educa- Reading Competence 42 items (Krannich et al., 2017) 79 3(7) Nov Test 6,211
tional compe- test - WLE, 2012
achieve- tence linked (Fischer -Jan
ment etal.,2016) 2013
Math Competence 23 items (Schnittjer & Gerken, 2017) 72 3(7) Nov Test 6,211
compe- Test - WLE, 2012
tence linked (Fischer -Jan
etal., 2016) 2013
Well-being Stress Gross & The following part is about your personal situation in .70 5-point 4(8) Nov Self 5,558
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Construct /
Variable

Scale
reference

Item wording

Cron- Response Wave
bach’s format (Grade)
alpha/

reliability

of WLEs

Year
of
data
collec-
tion

Perspec-
tive

Wave
sample
size

Self-
esteem

Satisfaction

Seebal3 (2014):

The Standard
Stress Scale

Collani &
Herzberg
(2003)

Following
Cummins &
Lau (2005)
Personal Well-
being Index:
School
Children (item

general. Please consider all areas of your life. To what
extent do the following statements apply to you?

a) If 1 don’t enjoy a certain activity, then | usually don’t
have todoit.

b) If | don’t take care of something myself, nobody else
will. (reverse coded)

c) | pursue useful activities.

d) | often feel lonely. (reverse coded)

e) My achievements are suitably appreciated.

f) There are people on whom | canrely.

g) | generally get a good night’s sleep.

h) I think about problems a lot. (reverse coded)

i) | feel exhausted after a normal day. (reverse coded)
j) lworry about what my life might look like in three
years. (reverse coded)

k) I'm looking forward to the future.

To what extent do the following statements apply to you?
a) Allin all, | am satisfied with myself.

b) Now and then, | think that I'm not good for anything.
(reverse coded)

c) | have some positive attributes.

d) I can do many things just as well as most other people.
e) | am afraid there is not much | can be proud of. (reverse
coded)

f) Sometimes | really feel useless. (reverse coded)

g) | consider myself a valuable person, at least | am not
less valuable than the others.

h) I wish | could have more respect for myself. (reverse
coded)

i) Allin all, | tend to consider myself a loser. (reverse
coded)

j) I have a positive attitude towards myself.

How satisfied are you....

a) ... with your life overall at the present?

b) ... with what you have? Think of money and things that
you own.

c) ...with your health?

d) ... your family life?

e) ... your group of friends and acquaintances?

Collabra: Psychology

Likert
scale

.90 5-point 5(9)
Likert
scale

.82 10-point 4(8)
Likert
scale

2013
- May
2014

Nov

2014
-Jan
2015

Nov

2013
- May
2014

Self

Self

4,898

5,558
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Construct / Scale Item wording Cron- Response Wave Year Perspec- Wave
Variable reference bach’s format (Grade) of tive sample
alpha/ data size
reliability collec-
of WLEs tion
fadded by f) ... with your situation at school?
NEPS)
Social Self- Goodman Please give a description of yourself. Think of the last half .55 3-point 6(9) Mar Self 4,627
relationships reported (1997): year! Likert 2015
strengths Strength and a) Most of the time | spend alone; | rather concentrate on scale - July
and Difficulties myself. (reverse coded) 2015
difficulties: Question- b) I have one or several good friends.
peer naire c) Generally, | am popular with other peers.
problem d) | am teased or harassed by others. (reverse coded)
scale e) | get along better with adults than with peers. (reverse
coded)
Parental Goodman Now | would like to ask some more questions about your .59 3-point 6(9) Mar Parent 3,262
reports on (1997): views on <name of target child>. This time | will state Likert 2015
strengths Strength and some characteristics. | would like you to assess whether scale - July
and Difficulties they apply to <name of target child>. Please consider the 2015
difficulties: Question- behavior of <name of target child> during the previous
peer naire six months for you answer.
problem a) Mostly plays alone. (reverse coded)
scale b) Has at least one good friend.
c) Generally popular with other children.
d) Is teased or victimized by others. (reverse coded)
e) Gets along better with adults than other children.
(reverse coded)
Number of NEPS Now let’s talk about <name of target child>’s friends. metric 3(7) Nov Parent 4,638
friends How many different friends does <name of target child> 2012
meet with regularly in his/her free time? If you are not -Jan
completely sure, please estimate the number. 2013
Social NEPS (Dahm Now | would like to ask you some questions about <name 61 4-point 4(8) Nov Parent 4,187
integration etal., 2016) of target child>’s school day. To what extent do the Likert 2013
following statements apply to <name of target child>? scale - May
a) <name of target child> has become well-integrated in 2014

class.

b) <name of target child> is friends with many of the
childrenin the class.

c) <target child’s name> has made new friends in class.

Note. “NEPS” indicates that the scale was developed specifically by the NEPS administration. Other scales are listed with a reference or a note about further development by the NEPS administration. The Cronbach’s alpha score is based on the data used in this study, the relia-

bility of the WLEs was computed and provided in the respective technical report.
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et al., 2016). For detailed descriptions of the item wordings
and scale references, see Table 2.

Competence and Educational Achievement

We used students’ performance on standardized compe-
tence tests in math and reading as indicators of compe-
tence as predictors and as educational achievement out-
come measures. These tests were low-stakes tests
administered by the NEPS in Waves 1 and 3; that is, results
were only relevant in the context of the NEPS and had no
consequences for students’ educational trajectories. The
tests for math competence were developed in accordance
with German educational standards on the one hand (KMK,
2004, 2005)and the literacy framework of the Programme
for International Student Assessment (PISA) (Weinert et al.,
2011). By combining the two frameworks, NEPS math com-
petence tests can be regarded as sound measures of educa-
tional success as well as competence in certain domains of
adult life (Neumann et al., 2013).

The math test consisted of 25 items in Wave 1 (Grade
5) and 23 items in Wave 3 (Grade 7). The test targets stu-
dents’ mathematical competence (Weinert et al., 2011) in
the sense of an individual’s ability to comprehend the role
of mathematics in everyday life as well as the ability to
make well-considered mathematical judgments (Organisa-
tion for Economic Co-Operation and Development, 2003).
The theoretical framework of the NEPS differentiates be-
tween mathematical content areas and the cognitive
processes that are necessary to solve the tasks. In the con-
tent areas “quantity,” “change and relationships,” “space
and shape,” and “data and chance,” students are asked to
use cognitive processes, such as exerting technical skills,
modeling, and problem solving (Ehmke et al., 2009; Weinert
et al., 2011). The four content areas are assessed in equal
shares, with the cognitive components distributed across
the items (Schnittjer & Duchhardt, 2015). In Grade 5, stu-
dents had to answer single-choice questions about tasks
that involved spatial thinking, such as calculating surfaces
For example items from the students’ tests in Grades 5 to 7,
please see Schnittjer and Duchhardt (2015).

The framework for reading competence in the NEPS is
strongly related to the OECD’s emphasis on relevance in
everyday life (Artelt et al., 2013). Therefore, the measure-
ment of reading competence in the NEPS is expected to pro-
vide insight into educational processes, to be comparable to
international assessments, and to be sufficient for meeting
national standards (Artelt et al., 2013). The NEPS frame-
work for reading competence targets students’ abilities to
retrieve information from common types of text that they
could encounter in daily life, to integrate and interpret text
fragments, and to reflect on and evaluate information from
texts (Gehrer et al., 2012, 2013; Weinert et al., 2011). The
tasks for reading competence are adjusted to students’ age
level in terms of difficulty and selected topics (Weinert et
al., 2011). For example, in Grade 5, students had to read a
short text on Egypt as an ancient civilization and then an-
swer text-related multiple- or single-choice questions.For
example items, please see Gehrer et al. (2012).

Math and reading tests were administered via text book-
lets. Half of the students receive a booklet where the math

test is followed by the reading test. For the other half, the
order is reversed. Students were randomly assigned to one
of the two conditions (Duchhardt & Gerdes, 2012). All stu-
dents receive the same items for mathematic competence
and reading competence in the same order (no multimatrix
design within each of the tests; Duchhardt & Gerdes, 2012;
Krannich et al., 2017; Pohl et al., 2012; Schnittjer & Gerken,
2017).

The competence tests were constructed specifically for
the NEPS, and the item development underwent several
stages, including quantitative and qualitative preliminary
and pilot studies (Weinert et al., 2011). Item selection by
item response theory and optimization ensured good psy-
chometric properties for the main studies (Pohl &
Carstensen, 2012). Because the items were developed for
various age groups through a combination of linking studies
and specific anchor item designs, the competence tests al-
lowed for a high-quality assessment of competence and
competence development across the lifespan (Weinert et
al., 2011).

As an indicator of students’ performance, we used the
Weighted Likelihood Estimates (WLEs) for each test pro-
vided by the NEPS (Pohl & Carstensen, 2012). To have a
measure of students’ general competence, we used the
mean of the math and reading tests per student (the corre-
lation of the WLEs of reading and math competence was r
= .64, p < .001). As predictors, we used WLEs in math and
reading as well as their mean from Wave 1. For later math
and reading competence as an outcome, we used the WLEs 2
years after the initial assessment from each student in Wave
3 (Grade 7) on the same scale (Fischer et al., 2016).

Well-Being

Regarding well-being, we used three self-report scales.
The Standard Stress Scale (Gross & Seebaf3, 2014) measured
students’ perception of stress in different aspects. Self-es-
teem was measured with the German version of the Rosen-
berg Self-Esteem Scale (von Collani & Herzberg, 2003). Sat-
isfaction with various aspects of life measured students’
satisfaction with different aspects of their daily life. The
five-item scale was originally developed by Cummins and
Lau (2005), and in the NEPS, a sixth item covering satisfac-
tion with school life was added.

Social Relationships

Self-reported peer problems were assessed with five items
from the Strength and Difficulties Questionnaire (Good-
man, 1997) that described relationships with and behavior
toward peers. We also used observed peer problems from the
parental data set. The students’ parents were asked to as-
sess peer problems (Goodman, 1997) using items with very
similar wording to the students’ perspective (for small de-
viations in wording between self-assessed peer problems
and parental reports, see Table 2). Parents also reported the
child’s number of friends. On a three-item scale (Dahm et al.,
2016), the parents reported their children’s social integra-
tion in class.
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Analytical Strategy

To test how self-concept and competence jointly predict
achievement, well-being, and social relationships, we com-
pared the hypotheses summarized by Humberg et al. (2019)
to identify the best fitting hypotheses. We compared these
hypotheses for three pairs of predictors (academic self-con-
cept and competence in math, reading, and in general) for
each of our nine outcome variables. For the analysis of all
statistical models, we used Mplus Version 7 (Muthén &
Muthén, 1998 - 2012). Data preparation and model reduc-
tion took place in R (R Core Team, 2020). To generate the
visualizations of the response surfaces, we used the RSA
package (Schonbrodt & Humberg, 2021). All R-code and the
output data from Mplus can be found in the Supplementary
Material on the OSF (https://osf.io/m3px6/).

We tested the hypotheses on self-concept, competence,
and their relationship with different combinations of pre-
dictors and outcome variables. As predictors, we always
used one measure of competence (math, reading, general)
and one measure of self-concept in the same domain. The
nine outcomes were taken from the outcome domains of
achievement, well-being, and social relationships. Each
outcome was predicted by self-concept and competence in
each of the three domains. The exception was academic
achievement, where we did not predict math achievement
from reading predictors, and we did not predict reading
achievement from math predictors. Altogether, this re-
sulted in 25 combinations of predictors and outcomes (see
Table 3 for the full list). For each of the 25 predictor-out-
come combinations, we tested the 14 hypotheses by spec-
ifying the respective statistical models as summarized by
Humberg et al. (2019), resulting in a total of 350 specific
models. For each statistical model, we calculated the sec-
ond-order Akaike Information Criterion (AICc; Sugiura,
1978). Then for each of the 25 predictor-outcome combina-
tions, we compared the AICc values of the 14 different hy-
potheses and selected the best fitting models for each pre-
dictor-outcome combination. Thus, the model with the best
relative fit indicated support for the respective hypothesis.

To take the multilevel structure into account, we used
the students’ class membership as a cluster variable. Prior
to all analyses, we z-standardized all predictors on the
grand mean for commensurability (Humberg et al., 2018,
2019). As additional predictors in all models, we included
the class-average of the predictor variables and centered
the predictors on the class mean. We used the terms from
the full polynomial model as the predictors on the class
level (i.e., the class means for competence and self-concept,
their quadratic terms, and their interaction term) to specify
the models correctly. By using the full polynomial model
on the class level across hypotheses, only the individual
level varied between hypotheses (i.e., only the individual

level contributed to variation in model fit across hypothe-
ses). Missing data were treated by using the model-based
full information maximum likelihood (FIML) approach (En-
ders, 2010). We specified all predictors as correlated on the
individual level or the class level, respectively, to improve
the handling of missing values and to reduce bias due to
missing data (Graham, 2003).2

Next, we aimed to identify the best fitting hypotheses for
each of the 25 outcome-predictor combinations. After esti-
mating model fit regarding each hypothesis, we compared
the fit within each set of the respective 14 statistical mod-
els for each of the 25 outcome-predictor combinations. Fol-
lowing prior research (Humberg et al., 2019), first, we re-
duced the set of models by removing the larger model of the
two nested models because, in these cases, the larger model
added only redundant free parameters to a simpler model
(see Figure 1). In the model comparison within one pre-
dictor domain for one outcome, we excluded models with
more parameters in favor of a model with fewer parameters.
If their log-likelihood difference was smaller than or equal
to 1, the model with more parameters was too similar to
a directly nested model with fewer parameters (for a com-
parable strategy, see Humberg et al., 2019). After reducing
the set of models, we computed Akaike weights for the re-
maining models using the second-order Akaike Information
Criterion (Akaike, 1998; Burnham & Anderson, 2002; Sug-
iura, 1978). The Akaike weight of a model can be interpreted
as the conditional probability that the model is the best-
fitting model, given the data and the set of model candi-
dates (Burnham & Anderson, 2002; Wagenmakers & Far-
rell, 2004). Furthermore, we included a 95% confidence set
of models, including the model with the highest Akaike
weight and all models with a cumulated Akaike weight ex-
ceeding 95% to ensure that the confidence set included the
best model with a probability of at least 95% given the data
and the specified models.

Results

In the following, we present the results from the model
comparisons. For each of the three outcome categories and
in each of the three domains, we tested which of the 14
hypotheses fit the data best. Tables 4 to 6 show the 95%
confidence sets of models with the largest Akaike weights
(which indicate the conditional probabilities that the re-
spective models are the best-fitting models, added up to at
least 95%). For each of the models in the confidence set, the
tables present the Akaike weights, the estimated regression
coefficients on the student level, and the amount of vari-
ance explained on the student level.

Information for all 350 models, including regression co-
efficients on the individual level, Log-Likelihood, AIC,
Akaike weights, and information on model convergence,
nested models, and results of model comparisons can be

2 This analytic procedure deviates from the preregistration, where we stated that we would reduce the bias due to missing data by specify-
ing all predictor variables as correlated with each other and that we would include all predictor variables in all models as additional corre-
lates. However, these models featured too many parameters and thus did not produce an estimation output, so we decided to specify the
predictors as correlated within only one predictor domain (e.g., in a model of the mathematical predictor domain, only the parameters

for math competence and math self-concept were correlated).
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Table 3. List of 25 Predictor-Domain-Outcome Combinations

Predictor 1: competence domain (Wave 1) Predictor 2:

Outcome (Waves 3 to 6)

self-concept domain (Wave 1)

Educational achievement outcomes

General Academic Math competence

Math Math Math competence

General Academic Reading competence

Reading Reading Reading competence

Well-being outcomes

General Academic Stress

Math Math Stress

Reading Reading Stress

General Academic Self-esteem

Math Math Self-esteem

Reading Reading Self-esteem

General Academic Satisfaction

Math Math Satisfaction

Reading Reading Satisfaction

Social Relationship outcomes

General Academic Self-report of peer problems
Math Math Self-report of peer problems
Reading Reading Self-report of peer problems
General Academic Parental report of peer problems
Math Math Parental report of peer problems
Reading Reading Parental report of peer problems
General Academic Number of friends

Math Math Number of friends

Reading Reading Number of friends

General Academic Social integration

Math Math Social integration

Reading Reading Social integration

found in the Supplementary Materials on the OSF (see the
table “Results_for all models” at https://osf.io/m3px6/).
Furthermore, we modeled the response surfaces that were
included in the model confidence sets for all statistical
models where the Global Hypothesis was specified. The re-
sponse surfaces can likewise be found on the OSF (see Fig-
ures 1 to 3). Third, all Mplus model outputs are available on
the OSF.

Results for the Educational Achievement
Outcomes

For the educational achievement outcomes, the confi-
dence sets mainly included more complex models, espe-
cially within the predictor domains of math and reading
(see Table 4).

In both predictor domains regarding math and reading,
the Global Model fit the data best (Akaike weight of w =
0.94 for later math competence, Akaike weight of w = 0.935
for later reading competence). That is, the data were best
represented by the complex interplay of self-concept and
competence, and neither of the other models could capture

the empirical pattern alone. Both self-concept and compe-
tence had a positive effect on later achievement, and the
effect of competence was more positive than the effect of
self-concept. In the domain of math, the effect of self-con-
cept was more pronounced at higher levels of competence.
When math competence and math self-concept were both
low, later math competence was the lowest (see Figure 2a).
This interpretation of the response surface also applied to
the very similar response surface of later reading compe-
tence (see Figure 2 b). Furthermore, the Interaction Model
was also included in both cases, but the fit was compar-
atively worse. Moreover, the regression coefficients were
very similar in these models.

In the predictor domain of general competence, the con-
fidence sets included more models. For later math com-
petence, the model that explained the data best was the
Curvilinear Competence Model (w = 0.345), followed by the
Global Model (w = 0.326). Furthermore, the set included the
Beneficial PSC & Competence Model (w = 0.166) and the
Beneficial Competence Model (w = 0.164): All models in-
cluded in the confidence set suggested that for later math
competence, general competence was the more important
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Figure 1. Nesting of the Models in the Initial Model Set

Note. A visualization of the nesting of the polynomial models in the initial model set. An arrow pointing form Model A to Model B indicates the nesting of Model B within Model A. K
denotes the number of estimable parameters in relation to the Intercept-Only (Null) Model.

Table 4. Results of the Model Evaluation Analyses for the Educational Achievement Outcomes

95% Confidence set of models w by b, bs by bs R2within

Outcome: Math Competence

Domain of predictors: Math

13. Global Model 0.944 0.16 0.669 0.007 0.057 -0.055 0.334
12. Interaction Model 0.03 0.158 0.656 0 0.03 0 0.330
Domain of predictors: General
11. Curvilinear Competence Model 0.345 0 0.711 0 0 -0.035 0.284
13. Global Model 0.326 0.027 0.709 0.024 -0.015 -0.034 0.286
03. Beneficial PSC & Competence 0.166 0.022 0.702 0 0 0 0.284
Model
02. Beneficial Competence Only 0.164 0 0.705 0 0 0 0.283
Model

Outcome: Reading Competence

Domain of predictors: Reading

13. Global Model 0.935 0.153 0.601 -0.023 0.08 -0.057 0.213

12. Interaction Model 0.039 0.158 0.587 0 0.044 0 0.210
Domain of predictors: General

03. Beneficial PSC & Competence 0.937 0.052 0.717 0 0 0 0.215

Model

02. Beneficial Competence Only 0.063 0 0.724 0 0 0 0.212

Model

Note. For each analysis, the 95% confidence set of models is provided. w = Akaike weight of the respective model = the model’s likelihood of being the best model in the set. Regression
coefficients b; to b refer to the full polynomial model Z = b, + b;S + b,C + b3S+ b,SC + bSCZ, where S is Self-Concept and C is Competence. R2 describes the variance explained
on the individual level. The numbers before the model names refer to the list of models in Table 1.

within

predictor compared with self-concept. The Curvilinear later math competence, but it was weaker at higher levels
Competence Model (which had the highest Akaike weight) of general competence. For later reading competence, the
indicated that general competence had a positive effect on  Beneficial PSC & Competence Model explained the data
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a. Global Model for later math
competence in the predictor domain of
math competence / self-concept

b. Global Model for later reading
competence in the predictor domain of
reading competence / self-concept

Figure 2. Response Surfaces for the Global Models Leading the Confidence Sets for the Educational Achievement

Outcomes

Note. Response surfaces for Global Models that led the confidence sets for the educational achievement outcomes. Predictors are denoted on the horizontal axes (competence on the

left, self-concept on the right), and outcomes are represented on the vertical axis.

best (w=0.937), meaning that both general competence and
self-concept had a positive effect on later reading compe-
tence.

Overall, educational achievement was explained best by
models that were more complex than simple linear models.
In all models included in the confidence sets, competence
(math, reading, and general competence) was the strongest
predictor of educational achievement. There was no evi-
dence that the misfit of self-concept and competence pre-
dicted later educational achievement.

Results for Well-Being Outcomes

For the outcome of stress, across all three predictor do-
mains, models indicating a beneficial effect of self-concept
explained the data best (see Table 5.

In the predictor domain of math, stress was explained
best by the Curvilinear PSC Model (w = 0.6) followed by
the Beneficial PSC Only Model (w = 0.29) and the Global
Model (w = 0.11). Therefore, according to the Curvilinear
PSC Model, mathematical self-concept had a beneficial ef-
fect on stress that was weaker at higher levels of mathe-
matical self-concept. In the predictor domain of reading,
the Beneficial Positive Misfit & Detrimental Negative Misfit
Model was the best-fitting model for explaining stress (w
= 0.334), followed by the Curvilinear PSC Model (w = 0.3),
which fit almost as well, and the Global Model (w = 0.21).
Thus, according to the Beneficial Positive Misfit & Detri-
mental Negative Misfit Model, students who overestimated
their reading competence more had lower levels of stress.
The Curvilinear PSC Model, which fit the data equally well,
showed a beneficial effect of reading self-concept on stress

that was weaker at higher levels of self-concept. In the pre-
dictor domain of general competence, the Beneficial PSC
Only Model best explained the data for stress (w = 0.799).
That is, in this predictor domain, general self-concept was
the sole predictor of stress. Overall, our results suggest that
stress was best explained by a positive self-concept. A posi-
tive misfit of self-concept and competence could also be an
explanation for stress, but it appeared less likely.

For the outcome of self-esteem, models including a pos-
itive self-concept with competence as an additional predic-
tor explained the data best. Here, in both in the predictor
domains of math (w = 0.865) and general competence (w =
0.988), the Beneficial PSC & Competence Model was by far
the best-fitting model. The Beneficial PSC & Competence
Model indicated that students with higher general or math-
ematical self-concept had higher self-esteem, even when we
controlled for general or math competence. In the predic-
tor domain of reading, the Beneficial PSC Only Model (w =
0.649) fit the data best, meaning that reading self-concept
was the sole predictor of self-esteem.

For the outcome of life satisfaction, once again more
complex models were the best-fitting models in the predic-
tor domains of both reading and general competence. That
is, all confidence sets included the Global, the Curvilinear
PSC, and the Beneficial Positive Misfit & Detrimental Neg-
ative Misfit Models. For the predictor domain of math, the
Curvilinear PSC Model fit the data best in the model set (w =
0.73). According to this model, students with higher math-
ematical self-concept had a higher level of life satisfaction.
However, this beneficial effect flattened at higher levels of
mathematical self-concept. In the reading (w = 0.68) and
general competence domains (w = 0.528), the best model for
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Table 5. Results of the Model Evaluation Analyses for the Well-Being Outcomes

95% Confidence set of models W by

b, by by bs R2

within
Outcome: Stress
Domain of predictors: Math
10. Curvilinear PSC Model 0.6 0.063 0 -0.016 0 0 0.016
01. Beneficial PSC Only Model 0.289 0.068 0 0 0 0 0.015
13. Global Model 0.111 0.064 -0.005 -0.019 0.019 -0.013 0.016
Domain of predictors: Reading
06. Beneficial Positive Misfit 0.334 0.048 -0.021 0 0 0 0.007
Detrimental Negative Misfit Model
10. Curvilinear PSC Model 0.297 0.039 0 -0.016 0 0.006
13. Global Model 0.21 0.044 -0.02 -0.013 -0.015 0.008
01. Beneficial PSC Only Model 0.132 0.043 0 0 0 0.006
Domain of predictors: General
01. Beneficial PSC Only Model 0.799 0.077 0 0 0 0 0.019
13. Global Model 0.201 0.076 -0.005 -0.007 0.024 -0.016 0.020
Outcome: Self-esteem
Domain of predictors: Math
03. Beneficial PSC & Competence 0.865 0.127 0.055 0 0 0 0.036
Model
13. Global Model 0.123 0.123 0.056 -0.02 0.016 -0.007 0.037
Domain of predictors: Reading
01. Beneficial PSC Only Model 0.649 0.062 0 0 0 0.006
12. Interaction Model 0.35 0.063 0.001 0.031 0.007
Domain of predictors: General
03. Beneficial PSC & Competence 0.988 0.116 0.055 0 0 0 0.028
Model
Outcome: Life satisfaction
Domain of predictors: Math
10. Curvilinear PSC Model 0.73 0.15 0 -0.073 0 0 0.014
13. Global Model 0.216 0.164 -0.053 -0.071 0.003 -0.02 0.015
06. Beneficial Positive Misfit 0.035 0.186 -0.06 0 0 0 0.013
Detrimental Negative Misfit Model
Domain of predictors: Reading
13. Global Model 0.68 0.113 -0.067 -0.02 -0.092 0.002 0.008
06. Beneficial Positive Misfit 0.213 0.121 -0.069 0 0 0 0.005
Detrimental Negative Misfit Model
10. Curvilinear PSC Model 0.06 0.096 0 -0.039 0 0 0.005
Domain of predictors: General
13. Global Model 0.528 0.243 -0.055 -0.046 0.054 -0.052 0.028
10. Curvilinear PSC Model 0.27 0.236 0 -0.042 0 0 0.027
06. Beneficial Positive Misfit 0.132 0.253 -0.059 0 0 0 0.025
Detrimental Negative Misfit Model
01. Beneficial PSC Only Model 0.07 0.247 0 0 0 0 0.024

Note. For each analysis, the 95% confidence set of models is provided. w = Akaike weight of the respective model = the model’s likelihood of being the best model in the set. Regression

coefficients b; to b refer to the full polynomial model Z = b, + b;S + b,C + b382 + b,SC+ bSCZ, where S is Self-Concept and C is Competence. R2

‘within describes the variance explained

on the individual level of the multilevel models. The numbers before the model names refer to the list of models in Table 1.

explaining life satisfaction was the Global Model, meaning
that neither of the other models could capture the empirical
pattern alone. The response surface for the effects of read-
ing competence and reading self-concept on life satisfaction
showed that the beneficial effect of reading self-concept de-
creased with higher levels of reading competence. Life sat-

isfaction was lowest with low reading competence and low
self-concept and was highest for people with a misfit be-
tween self-concept and competence, in which reading self-
concept was more positive than reading competence (see
Figure 3a). The response surface for life satisfaction in the
general predictor domain was slightly different (see Figure
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a. Global Model for Satisfaction in the
predictor domain of reading
competence / self-concept

b. Global Model for Satisfaction in the
predictor domain of general
competence / academic self-concept

Figure 3. Response Surfaces for the Global Models Leading the Confidence Sets of the Well-Being Outcomes

Note. Response surfaces for Global Models that led the confidence sets for the well-being outcomes. Predictors are denoted on the horizontal axes (competence on the left, self-con-

cept on the right), and outcomes are represented on the vertical axis.

3b). Students had the lowest life satisfaction when they had
high general competence but low academic self-concept,
and they had the highest life satisfaction with higher acade-
mic self-concept and higher general competence. Here, self-
concept played a larger role than general competence. All
confidence sets with satisfaction as the outcome included
models indicating positive linear or curvilinear effects of
self-concept on satisfaction.

Overall, for well-being as the outcome, a positive self-
concept was more important than competence or the fit or
misfit between self-concept and competence.

Results for Social Relationship Outcomes

For social relationship outcomes, two main differences
emerged in comparison with the achievement and well-be-
ing outcomes. First, more diverse and less consistent mod-
els were included in the confidence sets, for example, the
confidence set for the outcome of parental reports of peer
problems in the predictor domain of math included contra-
dictory models, such as the Accurate Perception Model and
the Beneficial Positive Misfit & Detrimental Negative Mis-
fit Model (see Table 6). Second, the amount of variance ex-
plained on the student level was comparatively low. Both
indicated that all models with social relationships as the
outcome did not fit the data well. Thus, we interpret the
results only briefly and advise caution when interpreting
these models. For math and reading competence as predic-
tor domains, across all outcomes, similar results emerged.
Overall, the explained variance was low, and the confidence
sets included several and diverse models. However, they had
in common a pronounced negative effect of competence
that was comparatively stronger than the other effects. Self-

concept and its misfit with competence did not seem to be
relevant predictors in these models.

For general competence as the predictor domain, across
all social relationship outcomes, more complex models ex-
plained the data best, and the confidence sets were often led
by the Optimal Margin Model or the Global Model. Across
most outcomes, the effects of self-concept were equally as
strong as the effects of competence; however, competence
still had negative effects on all outcomes. Overall, for the
social relationship outcomes, the confidence sets were
larger than in other outcome domains. Between outcomes
as well as between predictor domains, the models that were
included in the confidence sets varied greatly. In sum, the
results were less conclusive than in the achievement and
well-being outcome domains.

Discussion

The present study tested competing hypotheses on the
effects of competence and self-concept on educational
achievement, well-being, and social relationships 2 to 5
years later as well as whether participants’ self-perceptions
were in line with their competence (showed fit) or not. We
investigated three different competence domains (math,
reading, and general) and nine outcomes. The sample (N =
6,086) we analyzed came from a large panel study (NEPS)
on students in Grades 5 (Wave 1) to 9 (Waves 5 and 6).
For each combination of predictor domain and outcome,
the competing hypotheses were compared with regard to
their model fit. The results differed across outcome do-
mains. Achievement was best explained by a complex con-
figuration of competence and self-concept. Roughly speak-
ing, achievement was more positive the more positive
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Table 6. Results of the Model Evaluation Analyses for the Social Relationship Outcomes

95% Confidence set of models W by b, b, by bs szithin
Outcome: Self-assessed peer problems
Domain of predictors: Math
10. Curvilinear PSC Model 0.264 0.001 0 -0.014 0.002
06. Beneficial Positive Misfit 0.253 0.009 -0.017 0 0.001
Detrimental Negative Misfit
Model
11. Curvilinear Competence 0.167 0 -0.012 0 0 -0.006 0.001
Model
00. Null Model 0.165 0 0 0 0 0
13. Global Model 0.15 0.005 -0.015 -0.013 0.001 -0.005 0.003
Domain of predictors: Reading
11. Curvilinear Competence 0.807 0 -0.014 0 0 -0.016 0.004
Model
13. Global Model 0.127 0.001 -0.015 -0.009 -0.015 0.005
06. Beneficial Positive Misfit 0.025 0.004 -0.02 0 0 0.002
Detrimental Negative Misfit
Model
Domain of predictors: General
09. Optimal Margin Model 0.634 0.026 -0.026 -0.005 0.011 -0.005 0.008
06. Beneficial Positive Misfit 0.216 0.027 -0.026 0 0 0 0.007
Detrimental Negative Misfit
Model
13. Global Model 0.147 0.027 -0.023 -0.002 0.008 -0.017 0.009
Outcome: Parent reports of peer
problems
Domain of predictors: Math
13. Global Model 0.443 0.003 -0.025 -0.015 0.026 -0.017 0.008
08. Accurate Self-Concept Model 0.202 0 0 -0.016 0.031 -0.016 0.005
11. Curvilinear Competence 0.177 0 -0.023 0 0 -0.01 0.005
Model
06. Beneficial Positive Misfit 0.103 0.007 -0.03 0 0 0 0.005
Detrimental Negative Misfit
Model
05. Detrimental PSC & 0.069 0 -0.028 0 0 0 0.004
Competence Model
Domain of predictors: Reading
05. Detrimental PSC & 0.266 -0.005 -0.019 0 0 0 0.003
Competence Model
11. Curvilinear Competence 0.252 0 -0.019 0 0 -0.004 0.003
Model
06. Beneficial Positive Misfit 0.213 0 -0.021 0 0 0 0.003
Detrimental Negative Misfit
Model
13. Global Model 0.152 -0.007 -0.018 -0.007 -0.017 0 0.005
00. Null Model 0.063 0 0 0 0
10. Curvilinear PSC Model 0.054 -0.013 0 -0.011 0 0.002
Domain of predictors: General
13. Global Model 0.575 0.009 -0.028 -0.011 0.015 -0.017 0.009
11. Curvilinear Competence 0.199 0 -0.025 0 0 -0.015 0.006
Model
06. Beneficial Positive Misfit 0.146 0.013 -0.032 0 0 0 0.006
Detrimental Negative Misfit
Model
08. Accurate Self-perception 0.043 0 0 -0.012 0.024 -0.012 0.005
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95% Confidence set of models W by b, b, b, bs R2
Model

Outcome: Parent reports of number of
friends

within

Domain of predictors: Math
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09. Optimal Margin Model 0.464 0.149 -0.149 -0.04 0.081 -0.04 0.003
06. Beneficial Positive Misfit 0.354 0.141 -0.189 0 0 0 0.003
Detrimental Negative Misfit
Model
01. Beneficial PSC Only Model 0.055 0.094 0 0 0 0 0.001
11. Curvilinear Competence 0.05 0 -0.115 0 0 -0.065 0.001
Model
00. Null Model 0.046 0 0 0 0 0

Domain of predictors: Reading
11. Curvilinear Competence 0.33 0 -0.189 0 0 -0.023 0.003
Model
06. Beneficial Positive Misfit 0.303 0.004 -0.198 0 0 0 0.003
Detrimental Negative Misfit
Model
05. Detrimental PSC & 0.303 0 -0.197 0 0 0 0.003
Competence Model
00. Null Model 0.041 0 0 0 0 0

Domain of predictors: General
11. Curvilinear Competence 0.604 0 -0.178 0 0 -0.129 0.003
Model
06. Beneficial Positive Misfit 0.175 0.045 -0.214 0 0 0 0.002
Detrimental Negative Misfit
Model
05. Detrimental PSC & 0.135 0 -0.206 0 0 0 0.002
Competence Model
09. Optimal Margin Model 0.056 0.098 -0.098 -0.036 0.071 -0.036 0.002

Outcome: Parent reports of social
integration

Domain of predictors: Math
11. Curvilinear Competence 0.451 0 -0.039 0 0 -0.013 0.004
Model
06. Beneficial Positive Misfit 0.289 0.007 -0.047 0 0 0 0.004
Detrimental Negative Misfit
Model
05. Detrimental PSC & 0.246 0 -0.044 0 0 0 0.003
Competence Model

Domain of predictors: Reading
11. Curvilinear Competence 0.493 0 -0.035 0 0 -0.021 0.005
Model
13. Global Model 0.261 0.016 -0.041 -0.013 -0.016 -0.017 0.007
06. Beneficial Positive Misfit 0.186 0.019 -0.049 0 0 0 0.005
Detrimental Negative Misfit
Model
05. Detrimental PSC & 0.058 0 -0.044 0 0 0 0.004
Competence Model

Domain of predictors: General
09. Optimal Margin Model 0.516 0.054 -0.054 -0.016 0.031 -0.016 0.015
13. Global Model 0.45 0.05 -0.054 -0.013 0.014 -0.041 0.016

Note. For each analysis, the 95% confidence set of models is provided. w = Akaike weight of the respective model = the model’s likelihood of being the best model in the set. Regression

coefficients b, to b refer to the full polynomial model Z = b, + b;S + b,C + b382 + b,SC+ bSCZ, where S is Self-Perception and C is Competence. R% describes the variance ex-

within
plained on the individual level of the multilevel models. The numbers before the model names refer to the list of models in Table 1.
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self-concept and competence were. Well-being was best
predicted by a positive self-concept or by a self-concept that
was more positive than actual competence. Finally, social
relationships (e.g., a large number of friends or infrequent
problems with peers) were related to low competence. How-
ever, when the social relationship variables were used as
outcomes, neither model seemed to fit the data very well.

Evidence of Effects of the Fit or Misfit of Self-
Concept and Competence

Overall, evidence of effects of a fit or misfit between self-
concept and competence was weak. In the outcome cate-
gories of educational achievement, well-being, and social
relationships, models that included an effect of fit or misfit
between self-concept and competence did not fit the ob-
served data as well as models that did not include an effect
of fit or misfit. Instead, models that included an effect of
competence or positive self-concept fit the data better.
Table 7 summarizes how often each hypothesis was fea-
tured in the confidence sets of the 25 predictor-outcome
combinations. Please note that the structure and presen-
tation of results in Table 7 led to the loss of information
on the rank of each hypothesis in the confidence set of hy-
potheses for each respective predictor-outcome combina-
tion. This information as well as details on the respective
predictor-outcome combination that the hypothesis was
part of in the respective confidence set can be found in
Table 7 in the Supplementary Materials on the OSF
(https://osf.io/m3px6/).

In the model sets with achievement as the outcome, the
hypotheses that fit the data best included a strong positive
effect of prior competence as well as a positive effect of aca-
demic self-concept. The shape of the response surfaces in
models that included the full polynomial suggested a mul-
tiplicative effect of prior competence and self-concept. That
is, the positive effect of prior competence was stronger at
higher levels of self-concept. Overall, this pattern of re-
sults matches previous educational achievement research
(Paschke et al., 2020) that found that both competence and
self-concept had a positive effect on later achievement.
More generally, the results are in line with academic self-
concept research that has repeatedly shown the added pos-
itive effects of self-concept and competence on later ed-
ucational achievement (Arens et al., 2017; Marsh et al.,
2018). Adding to self-concept research, we found that the
full polynomial model might fit the data better than just the
linear terms. That is, in addition to the linear effects of both
self-concept and competence, we found that nonlinear and
interaction effects also explained variance in later educa-
tional achievement.

Results for model sets with well-being as the outcome
showed that hypotheses that included a positive effect of
academic-self-concept on later well-being fit the data best.
Hypotheses that favored an effect of a fit or misfit between
self-concept and competence fit the data worse. These re-
sults are largely in line with the results on adults (Humberg
et al., 2019). That is, the positive discrepancy or similarity
between self-concept and the corresponding competence
did not offer incremental explanatory value beyond the pos-
itive effects of self-concept and competence. This result fur-

ther supports the importance of distinguishing between ef-
fects of a fit or misfit between self-concept and competence
in addition to the effect of a positive self-concept. If we had
tested our research questions by using only difference or
residual scores instead of multiple components, our results
would likely (and incorrectly) support a more pronounced
effect of a fit or misfit. This notion has already been out-
lined conceptually and statistically before (Humberg et al.,
2018; Kwan et al., 2004). Not distinguishing between fit and
misfit on the one hand and a positive self-concept on the
other hand might obfuscate actual systematic associations.

Results for social relationships were less straightforward.
Here, several models fit the data well. However, the variance
explained at the individual level was low. A major trend
was that models that included a negative effect of compe-
tence fit the data better. That is, more competent students
seemed to have a disadvantage in social relationships later
on. This pattern is in line with studies that found nega-
tive social evaluations of students who displayed academic
striving (Rentzsch et al., 2011, 2013). Finally, our findings
for social relationship outcomes in a sample of adolescents
differed from previous findings that showed beneficial ef-
fects of self-concept and competence on peer-rated agentic
and communal outcomes in a sample of adults (Humberg et
al., 2019).

Generalizing Evidence on the Effects of Self-
Concept, Competence, and Their Fit or Misfit

Our results provided evidence of the beneficial effects
of self-concept and competence, especially on educational
achievement and well-being outcomes. Models that fea-
tured linear effects of self-concept and competence ex-
plained the data better than models that focused on the fit
or misfit between self-concept and competence. However,
our findings do not imply that the relationship between
self-concept and competence does not matter because, for
example, with educational achievement, complex hypothe-
ses that included curvilinear and interaction effects of self-
concept and competence fit the data even better than hy-
potheses that featured only linear effects of self-concept
and competence.

When we compare our findings with previous results in
adults (Humberg et al., 2019), we can conclude that effects
on outcomes of educational achievement and well-being
are similar between adults and adolescents, but outcomes
involving social relationships differ. In detail, our result
that competence predicted later educational achievement
in adolescents is mirrored by studies using adult samples in
which competence predicted job performance (e.g., Abas &
Imam, 2016; Alsabbah & Ibrahim, 2017). Similarly, our re-
sult that self-concept predicted well-being better than com-
petence did in adolescents was also found in adults (Hum-
berg et al., 2019) and is in line with previous findings on
students’ personality characteristics, such as self-esteem
and locus of control having a stronger effect on well-being
than school grades (Huebner, 1991). Effects on social rela-
tionships apparently differ between adolescents and adults.
For adolescents, we found negative effects of competence
on all social relationship outcomes. During adolescence,
achievement is sometimes evaluated negatively by students
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Table 7. Summary of the Evidence in Favor of the Hypotheses: Frequencies of Featured Hypotheses in the
Confidence Sets of Each Predictor-Outcome Combination

Hypothesis Verbal description Frequency of the hypothesis in the confidence sets of
the respective predictor-outcome combinations
Educational Well-being Social
achievement (nine relationships
(four combinations) (12
combinations) combinations)
1. Beneficial For two students, the outcome Z is higher for Oof4 50f9 1of12
Positive Self- the person with the higher self-concept S.
Concept (PSC)
Only Hypothesis
2. Beneficial For two students, the outcome Z is higher for 2of4 Oof 9 Oof 12
Competence Only the person with the higher competence C.
Hypothesis
3. Beneficial PSC For two students with the same value (level) of 20f4 20f9 Oof 12
& Competence competence C, the outcome Z is higher for the
Hypothesis person with the higher self-concept S (and
vice versa).
4, Detrimental For two students, the outcome Z is lower for Oof4 0of 9 Oof 12
PSC Only the person with the higher self-concept S.
Hypothesis
5. Detrimental For two students with the same value (level) of Oof4 Oof 9 60f 12
PSC & competence C, the outcome Z is lower for the
Competence person with the higher self-concept S (and
Hypothesis vice versa).
6. Beneficial The higher the positive discrepancy between Oof4 40f 9 110f 12
Positive Misfit & self-concept S and competence C of a student,
Detrimental the higher is the outcome Z.
Negative Misfit
Hypothesis
7. Detrimental The higher the positive discrepancy between Oof4 Oof 9 0of12
Positive Misfit & self-concept S and competence C of a student,
Beneficial the lower is the outcome Z.
Negative Misfit
Hypothesis
8. Accurate Self- For two students, the outcome Z is higher for Oof4 0of9 1of 12
Concept the person whose self-concept S is closest to
Hypothesis competence C.
9. Optimal Margin For two students, the outcome Z is higher for Oof4 Oof 9 40f12
Hypothesis the person whose positive discrepancy
between self-concept S and competence Cis
closer to a constant K.
10. Curvilinear The association of self-concept S and the Oof4 50f9 20f12
PSC Hypothesis outcome Z diminishes at higher levels of self-
concept or even becomes negative after some
inflection point.
11. Curvilinear The association of competence C and the lof4 Oof 9 100f 12
Competence outcome Z diminishes at higher levels of
Hypothesis competence or even becomes negative after
some inflection point.
12. Interaction The association of self-concept S and the 20f4 1of9 0of12
Hypothesis outcome Z is more positive / less negative at
higher levels of competence C than at lower
levels of competence C.
13. Global Global Model 3of4 7 of 9 8of 12
Hypothesis
00. Null Null Model Oof4 Oof 9 40f 12
Hypothesis
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Note. The cells in the table indicate how often the given hypothesis was present in the 95% confidence set of the predictor-outcome combinations in an outcome category. Combina-
tions refer to the number of predictor-outcome combinations in an outcome group and are theoretically the maximum number of frequencies for each cell in a column.
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(e.g., Juvonen & Murdock, 1993; Pelkner et al., 2002). This
effect can be due to behaviors, such as boasting (Juvonen &
Murdock, 1993), or can be due to the perception that more
competent students are less likable and more competitive
(Rentzsch et al., 2011).

Methodologically, our study used the advantages offered
by the information-theoretic approach: The information-
theoretic approach helped to identify models that fit the
data best in contrast to more traditional null hypothesis
significance testing. In a traditional approach, every un-
likely hypothesis would have been tested against a null hy-
pothesis and could have been statistically significant even
if its relative fit was suboptimal (Burnham & Anderson,
2002). Furthermore, our study benefitted from the theo-
retical precision of mathematical models (Humberg et al.,
2019). Lastly, the use of confidence sets allowed us to inter-
pret the results more broadly, especially when the Akaike
weights of more than one or two models were very similar.

Finally, our study adds to the existing literature on ef-
fects of self-concept and competence on life outcomes
(Humberg et al., 2019; Paschke et al., 2020; Schimmack
& Kim, 2020) by using a large sample of adolescents and
carefully developed standardized tests as the best possible
measures of competence (Pohl & Carstensen, 2012; Warm,
1989). Additionally, our study adds to the literature because
we controlled for context effects, such as the frame of ref-
erence (e.g., Bullock & Trombley, 1999; Marsh, 1987) in a
multilevel model design. Furthermore, the longer predic-
tion period between predictors and outcomes provided a
broader picture of how effects of self-concept, effects of
competence, and effects of accuracy (fit) or inaccuracy (mis-
fit) between self-concept and competence unfold in the de-
velopmental stage of adolescence. All these methodological
features support the robustness and generalizability of our
findings as well as previous findings.

Limitations

The present study has some limitations that call for cau-
tion when interpreting the results. First, our study was not
designed to draw conclusions about causality, at least not
according to current standards in psychological research
(see Grosz et al., 2020). When we refer to effects, we mean a
theoretically based direction of movement from predictors
to outcomes that we can substantiate only on the basis of
the time lag between the predictors and outcomes.

Even though the present study allows predictive inter-
pretations, the comparability of effects across outcome cat-
egories is somewhat impaired by the different time frames
used for the outcomes. The educational achievement out-
comes were assessed 1 to 2 years earlier than the well-being
and social relationship outcomes. This time lag might in
part explain the poorer model fit for social relationships.
Furthermore, the effects across outcome categories were
also difficult to compare because we were able to include
competence as a predictor and as an outcome variable in the
outcome category of educational achievement. The other
two outcome categories did not have a corresponding co-
variate at Time 1. Future research could use data in which
all outcomes are assessed at the same points in time but
are assessed multiple times and could test whether the ef-

fects of the predictors on one outcome vary over time and
whether the effects of the predictors across outcomes vary
in magnitude or direction (see Singer & Willett, 2003,
Chapter 5.3.).

Also, to draw conclusions for the German population of
students, a study would need to use design weights to en-
sure representativeness (Gelman, 2007; Solon et al., 2015).
However, deriving weights for all levels in a multilevel
analysis is a complex endeavor in and of itself. To date, for
the NEPS data, only weights at the student and school lev-
els are available but (because of the respective sampling
strategy) not at the class or course levels (Schnapp, 2020).
Nevertheless, based on the large and systematically drawn
sample, the coefficients were estimated with comparatively
high precision.

Another limitation pertains to the commensurability of
self-concept and competence. Commensurability of predic-
tors means that the predictors are measured on the same
scale and ideally represent the same content domain (e.g.,
Edwards, 2002). This would be the case for self-perception
and peer perception measured on the same scale. To achieve
commensurability, we z-standardized the predictors. On the
one hand, this procedure might reduce the interpretability
of the results. Although z-standardizing ensures that pre-
dictors that are measured on different scales (e.g., com-
petence and self-concept) are now measured on the same
interval scale, one has to interpret the results more cau-
tiously. A one-unit change in z-standardized scales means
a change of one standard deviation in the underlying scale.
Yet, the underlying self-concept and competence scales
might have different distributions and standard deviations
(Edwards, 1994a; Edwards & Parry, 1993; Humberg et al.,
2018).

We did not have the option to use measures of self-con-
cept and competence with directly commensurable scales.
To be more commensurable with the measure of self-con-
cept, a sum score would have been more suitable for the
competence measure. However, we chose to use weighted
maximum likelihood estimates (WLEs; Warm, 1989) as
measures of competence because, rather than using only
the sum of the correct number of answers, these point es-
timates best represent the individual competence level that
is most likely by considering only the observed responses
and the assumed item response model while correcting for
the bias in the maximum likelihood estimate (Pohl &
Carstensen, 2012). Therefore, we chose a more precise mea-
sure of competence over a more commensurable measure.

We aimed to measure people’s more general self-views of
their own ability rather than to obtain a situation-specific
assessment of a single performance. Self-concept, as it is
defined by a frame of reference and the appraisals from, for
example, the peer group (Bong & Skaalvik, 2003), comes
closer to approximating the construct of self-perception
that has been discussed in research on the effects of self-
perception and its bias on external criteria (Colvin & Block,
1994; Taylor & Brown, 1988). Even though metacognitive
measures might be more commensurable with competence
tests as measures, the self-perception that is measured with
metacognitive judgments expresses an individual’s beliefs
about their own competence with respect to a very specific
task or item. However, domain-specific self-concept is not
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restricted to a single task or item but offers a broader and
overarching retrospective account of one’s perceived com-
petence in a specific domain (Dapp & Roebers, 2021;
Stankov & Crawford, 1997). Taken together, it is possible
that neither measure is ideal in terms of commensurability.
However, both measures represent the constructs of inter-
est, namely, actual competence and self-concept in the
most precise and valid way.

Conclusion

The present study offered insight into the effects of self-
concept, competence, and their relationship in a large sam-
ple of students from Grades 5 to 9. In the school context,
for educational achievement and well-being, a positive self-
concept and actual competence seem more important than
their fit or misfit. Students’ later achievements and their
well-being are higher when they are actually competent
and evaluate themselves positively, but it does not matter
whether they evaluate themselves in an accurate or biased
way.
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