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Abstract

Increasing demands in schools, higher pressure on children’s performance levels,
and increasing mental health constraints raise questions about the impact of edu-
cational achievement on children’s life satisfaction. Therefore, this study investi-
gates whether children’s academic competence levels and school grades affect their
life satisfaction and if the effects vary by educational track. Complementing prior
research, this study firstly uses fixed effects regressions to get closer to the estima-
tion of the causal link between children’s academic competencies, school grades,
and life satisfaction by eliminating time-constant confounding factors such as intel-
ligence, early background characteristics, and genetic factors. By using valuable
longitudinal data on academic competencies, school grades, and life satisfaction
of children from a sample of 5th-grade students (N=3045) of the National Educa-
tional Panel Study in Germany (NEPS) from 2010 to 2015 this study reaches also a
broader external validity than prior research. Including various tracks, makes testing
for heterogeneous effects by school track attended possible. Results indicate that, on
average, children’s school grades seem to be highly important for their life evalua-
tions. Moreover, the effect of school grades does not vary across educational tracks,
i.e. school grades seem to matter for all children. In contrast, levels of academic
competencies seem to be relevant only for specific subgroups. Investigating effect
heterogeneities reveals that only among children in the lower secondary school
tracks higher competencies are related to lower life satisfaction. Overall, the study
highlights the importance of school grades and point out variation in the relevance
of competence levels between school tracks.
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1 Introduction

High levels of mental health problems around the world are one of the most seri-
ous challenges in modern societies and about 50% of mental health problems in
adulthood can be attributed to childhood and early adolescence (World Health
Organization, 2018, 2019). Especially lower levels of life satisfaction and feelings
of unhappiness in childhood are associated with a higher risk of later life mental
illness (Gilman & Huebner, 2003; Park, 2004). Thus, an increasing number of
studies investigate early inequalities in children’s life satisfaction and ask for val-
uable strategies for enhancing their emotional well-being to prevent longstanding
inequalities in individual mental health (Gilman & Huebner, 2003). As a result,
various strategies for increasing individual life satisfaction are discussed, with
early investments in education often seen as the most favorable ones (for review
see Powdthavee et al., 2015).

For children, schooling coincides with periods of emotional upheavals, bio-
logical and neurobiological changes, as well as social development. Increasing
levels of school-related stressors are assumed to interfere with developmental
changes and the increasing demands on children’s educational achievement and
higher pressure in schools result in lower levels of children’s life satisfaction and
a higher number of mental health constraints (Gilman & Huebner, 2003; Hascher
et al., 2018).

Thus, investigating the effect of children’s educational achievement on their life
satisfaction might help to address early inequalities in their well-being and mental
health outcomes. To investigate the effect of early educational achievement on life
satisfaction in children, empirical studies mainly focus on academic competencies
and school grades (e.g. Chen & Lu, 2009; Edgar et al., 2015; Gonzalez et al., 2020;
Lyons & Huebner, 2016; Rathmann et al., 2018; Suldo et al., 2008). Both concepts
indicate one’s performance in school, are related to predefined goals within educa-
tional settings and directly refer to the whole process of schooling (Smith, 1995).
However, although students’ actual academic competence levels and school grades
are part of the same construct, they often show differences because they include
different aspects of achievement evaluations. On the one hand, children’s compe-
tence levels refer to the actual level of skills and knowledge acquired in education.
They indicate how much children have learned in a given subject (Willingham et al.,
2002). On the other hand, school grades rather reflect teachers’ evaluations of the
performance level of children in school. They serve as a signal of recognition of
achievement and, although they reflect differences in competence levels, they usu-
ally include an assessment of children’s behavior in and outside the classroom, their
perceived motivation, and individual as well as background characteristics (Lekholm
& Cliffordson, 2008; Willingham et al., 2002). Thus, children’s levels of academic
competence should affect their school grades, but grades do not automatically rep-
resent differences in children’s competencies since grades also depend on children’s
behavior and learning motivation (Steinmayr & Meifner, 2013).

Differences in the effect on life satisfaction could result from differences in
the perceived relevance of school-related competence levels and school grades
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for educational success. Whereas the actual levels of academic competencies are
rather unknown for children, school grades are important indicators for perfor-
mance levels. School grades directly represent feedback on children’s school per-
formance and convey the increasing performance expectations placed on children.
Getting bad grades could implicitly signal failure in school and create fears about
one’s future opportunities. Thus, school grades might be of higher relevance in
children’s’ life evaluation because better grades are perceived as important indi-
cators for their success in education. Moreover, there might be theoretical guided
interdependencies between both which have not yet been considered.

In empirical research, results regarding the associations between academic com-
petencies, school grades, and children’s life satisfaction are mixed. Depending on the
cultural context, age group studied, and the level of education, studies show positive
and negative associations as well as the lack of correlations. For instance, students’
academic competencies are positively associated with general happiness among 11th
graders in Taiwan (Chen & Lu, 2009), with global life satisfaction in seventh and
eighth graders in middle schools in the southeastern United States (Lyons & Huebner,
2016), and with higher life satisfaction among 10- to 19-year-old children in boarding
schools in Australia (Martin et al., 2014). In contrast, Bradley and Corwyn (2004)
find negative associations in a sample of 10- to 15-year-old children in a small county
in the United States. For children’s school grades, Gonzélez et al. (2020) highlight
that higher previous-year grade point averages are linked to higher life satisfaction
among 13-year-old children in Chile. Additionally, Edgar et al. (2015), Rathmann
et al. (2018), Reysen et al. (2017), and Ng et al. (2015) show that better grades are
related to higher levels of life satisfaction of children in different age groups in New
Zealand, Germany, and the United States. In contrast, MacCann et al. (2012) did not
find any statistically significant association in the U.S.

Although the existing studies provide important and interesting insights into
this research topic, some limitations will be addressed in this study. First, given
that results on academic competencies and school grades stem from different stud-
ies or different regression models, it is difficult to compare the effects of children’s
academic competencies and school grades on life satisfaction. While these studies
provide interesting insights into either the effects of competence levels or school
grades, there is still a need for a study design that provides for both estimating and
comparing the effects of competencies and school grades in a joint study. Second,
previous research is mostly based on cross-sectional designs or employ structural
equation models based on panel data, which render it difficult to conclude the cau-
sality of the relationship between children’s academic competence levels and school
grades and their life satisfaction (e.g. Chen & Lu, 2009; Gilman & Huebner, 2006;
MacCann et al., 2012; Martin et al., 2014; Ng et al., 2015; Reysen et al., 2017;
Suldo et al., 2008). Identification in these studies is based on the strict assumption
of selection on observed factors. Hence, biases may occur if there are unobserved
confounding variables such as intelligence, early background characteristics, and
genetic factors, which may occur due to data limitations. In contrast, a longitudinal
study with repeated measures of academic competencies, school grades, and life sat-
isfaction and using fixed-effects regressions would allow eliminating time-constant
unobserved confounding variables (Briiderl & Ludwig, 2014). This offers better
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opportunities to make estimates that are closer to the true causal effect. However, it
must be emphasized that also fixed-effects regressions can still be biased if there are
unobserved time-varying confounding variables. Third, previous studies are mainly
based on specific subgroups that generate a high variation in estimation results about
the relationship between education and life satisfaction based on sample character-
istics. For example, there are studies on special samples such as university students
(e.g. Grunschel et al., 2016; Schmitt et al., 2008), higher secondary school students
(e.g. Edgar et al., 2015; Reysen et al., 2017; Suldo et al., 2008), students in only
small districts (e.g. Bradley & Corwyn, 2004) or special schools and programs (e.g.
Martin et al., 2014). These sample differences can be one explanation for the vari-
ation in findings across studies. A limitation of these subgroup-specific studies is
that no general conclusion about the link between children’s academic competence
levels, school grades and life satisfaction can be drawn, and comparisons between
subgroups are not possible.

Against this background, I investigate the effect of children’s academic compe-
tence levels and school grades on life satisfaction. The present paper tries to fill the
research gaps in the existing literature described above in several ways. First, instead
of just focusing on either academic competencies or school grades this study ana-
lyzes the effects of both as well as differentiate between competence levels in read-
ing and math. This allows for a comparison of the effects of academic competen-
cies and grades on life satisfaction in one study design. Second, the study addresses
data limitations of previous research by deploying prospective panel data from the
German National Educational Panel Study (NEPS) on educational trajectories of
students in secondary school. The NEPS includes reliable repeated measures of
children’s skill levels through validated standardized tests, which identify core com-
ponents of competencies and allow linkage between test scores across panel waves
(Weinert et al., 2011), school grades, life satisfaction, and other background char-
acteristics. To get closer to the true causal effect than previous studies, this study
uses the advantages of the panel data by deploying fixed-effects regression models
to eliminate time-constant unobserved confounding variables. Finally, regarding the
issue of external validity, this study includes students from various secondary school
tracks and not only selective subgroups. This contributes to the scarce literature
investigating broad samples and heterogeneity in the effect of children’s competence
levels and grades on their life satisfaction (e.g. Nordlander & Stensota, 2014). Thus,
I test for effect heterogeneity, i.e. to investigate whether the effects of competencies
and grades on life satisfaction differ between the school tracks attended.

2 Theoretical Considerations and Hypotheses

2.1 The Effect of Children’s Competence Levels and School Grades on Life
Satisfaction

To answer the question of how children’s levels in academic competencies and school

grades affect their life satisfaction the literature provides various theories, which
consider economic and psychological approaches and stress different theoretical
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mechanisms. In the following, I focus on arguments of the human capital theory but
complement the theoretical arguments with explanations of the psychological theory
of self-determination to consider also psychological processes (Grossman, 2006;
Ryan & Deci, 2000).

From both perspectives, children’s levels of academic competence should enhance
their life satisfaction, because they are assumed to represent individuals’ skills and
knowledge levels acquired in education. Higher levels of skills and knowledge are
assumed to enhance children’s life satisfaction, firstly, because they increase chil-
dren’s abilities to manage highly demanding tasks and being able to adapt to chang-
ing external or internal demands resulting in better coping with stressful life events
(Grossman, 2006; Smith & Carlson, 1997). This prevents emotional or behavioral
problems and, thus, avoids negative consequences on children’s life satisfaction
caused by external stressors (Smith & Carlson, 1997). Secondly, higher skills and
knowledge enhance children’s life satisfaction, because they foster children’s abili-
ties to use given resources, e.g. pocket money, more efficiently (Grossman, 2006).
This allows higher quality and quantity of investments in relevant means producing
life satisfaction, like going to the cinema, buying treats, or important clothes and
toys. Thirdly, higher skills and knowledge levels enable children to choose positive
input and avoid the negative to enhance their life satisfaction levels. Thus, children
with higher skills and knowledge levels tend to avoid early health-damaging behav-
ior, like smoking and excessive alcohol consumption, participate more often in posi-
tive activities, like doing sports, instead of being delinquent, or might choose better
friends, who provide emotional or school-related support. Positive health behavior,
participation in beneficial leisure time activities, and higher levels of social support,
in turn, are associated with higher levels of life satisfaction (e.g. Hu & Mu, 2020;
Moore et al., 2018; Proctor et al., 2009). Finally, higher levels of skills and knowl-
edge increase the individual’s life satisfaction levels by satisfying one of the three
innate psychological needs, namely the need for competence. Next to the need for
relatedness and the need for autonomy, feeling competent is assumed essential for
an individual’s psychological well-being. It is assumed that higher levels of skills
and knowledge increase children’s life satisfaction as they reinforce their feelings
of competence by experiencing high effectiveness in mastering daily challenges and
given tasks (Ryan & Deci, 2000).

Therefore, I derive my first hypothesis:

HI: The higher the children’s levels of academic competencies, the higher their
life satisfaction.

Regarding the effect of children’s school grades, however, psychological
approaches highlight the importance of positive or negative evaluations of chil-
dren’s performance in and outside school. During childhood, individuals create their
self-image based on the feedback of others and opinions about themselves in daily
life. Thus, independently of the true level of skills and knowledge, children develop
perceptions of their (in-)competence depending on the feedback received. Next to
feedback from parents and peers, especially the feedback from teachers in terms of
school grades is expected to play a central role. Therefore, positive evaluations in
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the form of higher grades are assumed to increase children’s perceptions of compe-
tence and should increase children’s levels of self-esteem, self-perceived efficacy,
and future optimism, which are closely linked to higher levels of life satisfaction.
In contrast, negative feedback in terms of low school grades should result in lower
levels of life satisfaction, because children attribute the negative evaluations to their
skills and knowledge, develop a feeling of incompetence, and have lower levels of
self-esteem, self-perceived efficacy, and future optimism (Cole et al., 2001; Dweck
& Leggett, 1988; Eicher et al., 2014; Herman et al., 2008). Based on these theoreti-
cal arguments, I derive my second hypothesis:

H2: The better the children’s school grades, the higher their life satisfaction.

These hypotheses refer to the unconditioned versions, i.e. the total causal effect
of either academic competencies or school grades without controlling for the other.
However, other theoretical expectations can be derived for the case when both com-
petencies and grades enter the model simultaneously. In line with the skill-related
arguments, the effect of school grades should diminish if academic competence
levels are taken into account because they represent direct measures of the unob-
served skills. However, since school grades represent more than just differences in
skills and knowledge, they may also be of further relevance to children’s life assess-
ment, because they refer to positive or negative evaluations of children’s perfor-
mance. Thus, complementing the human-capital approach self-determination theory
assumes, that, despite children’s actual levels of academic competence, children with
lower grade levels should report lower levels of life satisfaction, because getting bad
grades might be a signal for failure in a specific task. This results in lower self-
esteem, less positive perceptions about one’s future, and negative self-evaluations,
which might decrease student’s life satisfaction (Herman et al., 2008). In contrast,
earning higher grades reflect higher goal achievement in school and should lead to
stronger beliefs of being competent, higher self-esteem, and higher feelings of self-
efficacy, all leading to more positive life evaluations. Therefore, even when compe-
tencies are controlled, school grades should positively affect children’s life satisfac-
tion. Moreover, school grades might partly explain the effect of children’s academic
competence levels on their life satisfaction as they refer to the psychological mecha-
nisms. Thus, controlling for grades in the effect of competencies on life satisfaction
should result in the estimation of the direct effect of skills on life satisfaction.

This leads to two more hypotheses:

H3: It is expected that the conditional effect of children’s levels of academic
competencies is lower than the unconditional effect because the effect is partly
explained by children’s school grades.

HA4: The effect of school grades should be smaller in the conditional model com-
pared to the unconditional one because competence levels act as a confounder.

While the theoretical arguments provided so far postulate positive effects of chil-

dren’s competence levels and school grades on life satisfaction, there also exist theo-
retical counter-arguments as well as implications for a reverse causal link. On the
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one hand, high levels of competencies and school grades might result in lower lev-
els of life satisfaction if the need for relatedness is not met (Ryan & Deci, 2000).
Perceived social exclusion due to rejection or victimization by peers based on high
levels of competence and school grades might decrease children’s life satisfaction,
because, depending on the educational context, extremely high levels of competen-
cies and grades might lead to lower levels of social connectedness. Especially in
contexts with lower average levels of skills and knowledge, high-achieving children
might have higher difficulties because peers with average skill levels tend to react
to the threat of feeling less competent. For instance, they tend to be aggressive or
harassing in social interactions with high-achieving children, which. Might result
in lower life satisfaction levels of the affected child (Arslan, 2018). On the other
hand, life satisfaction might also enhance children’s levels of competencies and
school grades, because higher life satisfaction is assumed to increase positive emo-
tions which affect cognitive function and personal resources for learning and acquir-
ing knowledge (Fredrickson, 2004). Therefore, being satisfied with life and having a
high value of subjective well-being may enhance individuals’ academic achievement
(Pekrun et al., 2006; Valiente et al., 2012).

However, even though theoretical arguments suggest negative consequences of
children’s competence levels and school grades as well as a reverse relationship,
these counter-arguments should not negate the previous argumentation. As exempla-
rily shown by Bergold et al. (2020), higher competence levels prevent children from
being bullied in school. Results indicate, that the higher the children’s competence
levels the lower the prevalence of bullying (Bergold et al., 2020). Therefore, children
with higher levels of competence should be less likely to feel socially excluded and
diverging effects should not contradict prior arguments. Moreover, as pointed out
by Ng et al. (2015), the effect of life satisfaction on school grades seems to be less
important compared to the influence of school grades on satisfaction. Thus, even
if the effects of children’s competence levels and school grades on life satisfaction
could be opposite and children’s life satisfaction influences their levels of competen-
cies and school grades, the effects postulated in hypotheses one to four should be the
dominant ones.

2.2 Heterogeneous Effects of Children’s Competencies and School Grades
by Secondary School Track

Despite the aforementioned theoretical arguments and the suggested link between
children’s competence levels, grades, and life satisfaction, it is questionable if the
relationship shows up to be similar for all children. As empirical literature suggests,
there might be differences between subgroups by several individual-specific or con-
text-related characteristics. Studies indicate differences in the relationship between
competencies and school grades and life satisfaction by gender, age, culture, and
educational setting (e.g. Chang et al., 2016; Nordlander & Stensota, 2014; Suldo
et al., 2016).

As one important factor of educational settings, school tracks might be of rel-
evance for the effect of children’s academic competencies and school grades on
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life satisfaction. For example, in Germany, the case studied, after primary school-
ing starting in the age around 6 tracking into lower, intermediate and higher sec-
ondary schools occurs at about age ten and this then defines different pathways
to further education and training (for detailed information see Fig. 1 in Appen-
dix and Kultusministerkonferenz (2019). While lower and intermediate second-
ary schools prepare for vocational apprenticeship training, the higher secondary
school track aims to prepare children for tertiary education. Thus, children in dif-
ferent school tracks face different opportunities and constraints for their future.
While children in the higher secondary school track face positive prospects in
getting a position in vocational training or going on with tertiary education, chil-
dren in lower and intermediate school tracks are limited to vocational education
and face several challenges in getting an apprenticeship. In addition, attending
the lowest educational school track does not only affect the number of options for
further education and training, it decreases the children’s probability of getting a
vocational training position tremendously (e.g. Fitzenberger et al., 2015).

These differences in prospects might result in differences in the relevance of
school-related feelings of competence for children’s life evaluation. It is assumed
that, during secondary schooling, children tend to adapt to their perceptions of
the future and if necessary compensate for need frustration with alternative strat-
egies. Especially children in the lowest educational school track, who have the
lowest level of future opportunities, tend to react to their less prospective future
(Eccles & Roeser, 2011). Thus, they are more likely to show maladjustments in
terms of ill-being, develop different behavioral patterns stabilizing their self-
worth, like heavy gaming, or react to it by oppositional defiance in form of devi-
ant behavior and action against authorities (Vansteenkiste et al., 2020). These
adaption processes result in higher relevance of other life domains and therefore
shape how children evaluate overall life satisfaction. For instance, these children
might be more likely to evaluate their lives in terms of sports, peer relationships,
family, and standards of living. In contrast, children in higher secondary schools
experience a higher value of school-related feelings of competence based on valu-
able future opportunities. The possibility of reaching a high level of education
could lead to a stronger focus on high levels of school performance because per-
forming well increases their chances to reach the goal. Thus, they pay more atten-
tion to school-related feedback and, consequently, children in the higher track
should be more affected by a negative response. Since they face a higher risk of
losing chances of reaching a higher level of education or prestigious job posi-
tions, school-related aspects might be highly important for their life satisfaction.

Therefore, it might well be argued, that the effect of school grades on life satis-
faction might be stronger for children in higher secondary school tracks compared
to children attending the lower school track. Children in the higher track should
be more affected by school grades because they reflect the evaluations of school-
related competence levels by teachers and indicate success or failure in terms of
school-related tasks. Thus, getting poor school grades might indicate a failure in a
specific task, which is accompanied by a higher risk of losing chances of reaching
the next level. In contrast, the level of life satisfaction of children in the lowest
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school track might not vary by school grades, because school-related aspects are
not highly relevant in their life evaluations.

However, the link between children’s competence levels and life satisfaction
might not be moderated by the school track, because the differences between school
tracks mainly account for variation in the importance of school-related feelings of
competence. Despite that, having higher levels of competence should steadily lead
to higher life satisfaction by increasing children’s and youth skills in problem-solv-
ing and mastering challenges. Irrespectively of the school track attended, children
with higher competence levels should have higher levels of coping strategies, man-
age (school-related) tasks more easily and invest more in positive means to enhance
their overall life satisfaction. Therefore, a moderation effect of the school track
attended should only be observable for school grades not for children’s competence
levels.

In line with these arguments, I derive two additional hypotheses:

H5a: The positive effect of children’s competencies on overall life satisfaction
does not differ between lower, middle, or higher secondary school tracks

H5b: The relationship between children’s and youth school grades is weaker in
lower secondary school tracks compared to middle and higher secondary school
tracks.

3 Method
3.1 Data

This study uses data of starting cohort 3 (5th graders) of the NEPS in Germany,
which is the first to allow for longitudinal analysis of the effect of competence lev-
els and school grades on life satisfaction in children based on representative data in
Germany (Blossfeld & Rofbach, 2019). The sample of starting cohort 3 consists
of representatively selected 5Sth-grade students in secondary school tracks in regular
as well as special schools. The sample is stratified in class-school levels in the fed-
eral states in Germany and contains three subsamples, the main sample including
children randomly selected from classes, a migrant supplement including only chil-
dren with a migrant background, and a refreshment sample in wave 3 (Steinhauer &
Zinn, 2016). The annual survey was first conducted in 2010 and paper-based ques-
tionnaires and competence tests were administered in classes in schools during one
or two school days. However, if a student left school or the school refused further
cooperation with the survey institute, questionnaires were sent home. Context infor-
mation about the school and class level as well as competencies are no longer avail-
able for this group.

For the present study, I have used data of grades five, seven, and nine including
waves one, three, five, and six, because competencies in reading and mathematics
are only available in these respective years. I have only used data of the main sample
because the sampling procedure and measurements of children’s competence levels
differed slightly between the migrant supplement and the main part of the sample
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(Steinhauer & Zinn, 2016). I have restricted the sample to children who attended at
least two waves and use only individuals, who were surveyed in the school context
in regular schools. Moreover, I restrict the sample to individuals, which attended the
same school during the observation period to ensure a comparable sample structure
over time. Finally, I have only included children without missing values in relevant
variables, which resulted in 2602 dropped observations and 488 missed complete
cases in total. In the end, the sample consists of 3045 individuals nested in 155
schools and 356 classes in a maximum of three waves. Each individual was observed
about 2.3 times on average. The mean age is about 12 years and ranges from 10 to
15 between waves. About 7 % of the sample attended the lower secondary school
track, while about 29% and 65% attended the middle secondary or higher secondary
school track, respectively. Children in the lower secondary school track participated
in about 2 waves on average, while children in middle and higher secondary schools
participated in about 2.3 and 2.5 waves, respectively.

3.2 Statistical Analyses

To test the theoretically-driven hypotheses, I have used fixed effects panel regression
models, which are based on the following basic linear regression model:

Vi =Xyb+a;+g, 1

In general, this models refer to a linear relationship between a dependent vari-
able (y;) and two or more independent variables (X;) repeatedly measured in sub-
jects (i) and time (f). They have two error components, one representing time-con-
stant subject-specific characteristics (;) and an idiosyncratic error term (g;,), which
refers to time-varying subject-specific characteristics. By demeaning the variance
of subject-specific means, fixed effects panel regression models use the within vari-
ation within subjects over time only to predict the effect of changes in X, on the
respective outcome variable (y). This eliminates time-constant subject-specific vari-
ation as represented in a;. Thus, estimates are not biased by time-constant subject-
specific confounding factors, like intelligence, family background characteristics, or
genes (Briiderl & Ludwig, 2014). However, a bias may occur in case of time-varying
cofounding variables.

Following the basic idea, for this study the overall regression model is as follows:

satis;, = By, + Bycompetencies;, + f, school grades;, + y controls + a; + £, (2)

Here, satis;, denotes children’s (i) overall life satisfaction reported on time ¢ and
will be explained by children’s competencies;, and school grades;. Observed time-
varying confounding variables are included as control variables. a; reflects the time-
constant error term including time-constant characteristics, like children’s gender,
migration background, socio-economic background, personality traits, intelligence,
and school context variables. In turn, ¢, represents the unobserved time-varying
individual characteristics.

The estimation procedure follows a stepwise approach. In the first step, to test
hypotheses one and two, the effects of children’s competencies (Model 1la) and
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school grades (Model 2a) will be estimated separately. In a second step, to test
hypotheses three and four, both indicators will be included in one model (Model
3a). In a third step, following the same procedure from step one and two, interac-
tion effects by school track are included to test the theoretical expectations about
heterogeneous effects of the school track attended (Model 1b to Model 3b). Finally, I
conduct a sensitivity analysis for the main effect of children’s competence levels and
school grades on their life satsifaction by investigating differences in the relation-
ship by gender, since prior literature suggest variation between girls and boys (e.g.
Pomerantz et al., 2002; Nordlander & Stensota, 2014).

3.3 Variables

Life Satisfaction Children’s life satisfaction refers to their overall evaluation of life
in terms of goals achievement and subjective criteria in all subjectively important
life domains and relates to the cognitive well-being of children (Diener et al., 2009;
Diener, 1984; Huebner, 2004). It is linked to individuals’ life circumstances, indi-
cates long-term average mood and longstanding consequences of life events (e.g.
Diener et al., 2013; Suldo et al., 2016), and is strongly associated with children’s
mental health (e.g. Fergusson et al., 2015; Gilman & Huebner, 2003). Higher lev-
els of life satisfaction arise if goals are reached and subjective standards in life are
fulfilled (Diener, 1984). To measure life satisfaction, I use a single-item question
asking “How satisfied are you currently and in general terms with your life?”, which
is well established in well-being research and shows high reliability compared to
multi-item scales, even for youth (Cheung & Lucas, 2014; Frey & Stutzer, 2002;
Jovanovi¢, 2016; Kahneman & Krueger, 2006). The scale ranges from 0“completely
dissatisfied” to 11 “completely satisfied”. For later analysis, the measurement is
included as a metric variable. On average, children reported a high level of life sat-
isfaction. I observe a mean level of overall satisfaction of about 8 scale points (see
Table 1).

School Grades To measure the children’s school grades, 1 used the combined
mean of students’ self-reports of final grade point averages in Math and German
of the previous school year ranging from 1 “very good” to 6 “unsatisfactory”. Self-
reported GPA in German and Math are highly correlated with actual school grades
and should be a good substitute for actual GPA (Sticca et al., 2017). Although, vali-
dation studies indicate, that self-reported school grades are somewhat biased by
children’s actual school performance levels (Credé & Kuncel, 2013; Kuncel et al.,
2005), estimating the effect of school grades on life satisfaction should not be lim-
ited by these differences. Since the panel regression model only uses intra-individual
variation for predicting the effect of school-grades on life satisfaction time—constant
variation between individuals should not bias estimation results. In line with previ-
ous research and for easier interpretation, I inverted the scale so that it now ranges
from 17 unsatisfactory” to 6” very good”. Children’s school grades range from 1 to 6
and are about 4.6 for German and about 4.5 for Math. Differences between individu-
als are about 0.7 and 0.8, respectively (see Table 1).
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Table 1 Descriptive statistics of main variables (N=7085; n=3045)
Variable - Mean Std. Deyv. Min Max
Life satisfaction overall 7.90 2.15 0 10
between 1.73 0 10
within - 1.40 1.23 14.57
School grade (German) overall 4.56 0.84 1 6
between 0.72 2 6
within - 0.49 2.23 6.89
School grade (math) overall 4.53 0.96 1 6
between 0.79 1 6
within - 0.58 2.20 7.20
School grade (mean) overall 4.55 0.78 1 6
between 0.66 1.50 6
within - 0.46 221 7.05
overall 0.91 1.30 -3.41 6.24
Reading competence between 1.12 -3.09 5.18
within - 0.73 -2.59 4.26
overall 1.05 1.29 -4.57 6.82
Mathematical competence between 1.12 -3.68 4.57
within - 0.73 —2.68 4.48
overall 12.33 1.63 8 16
Age between 0.98 9 16
within 1.40 9.66 14.99
overall 1.73 0.76 1 5
Subjective health status between 0.63 1 4.50
within 0.46 -0.27 4.40

Source: NEPS SUF SC3 9.0.0 (download); doi:https://doi.org/10.5157/NEPS:SC3:9.0.0; own calculation

Academic Competencies To measure children’s academic competencies, 1 used
results of competence tests administered in the domains of reading and math con-
ducted in NEPS, which both represent multidimensional skills of individuals related
to these domains (for more details see Weinert et al., 2011). Both tests include a
maximum of 33 items and last approximately 30 min. Test results are scaled as

Table 2 Classification of school tracks based on school type attended

Lower secondary

Middle secondary

Higher secondary

Hauptschule

Comprehensive school — lower secondary level

School with several course levels — lower secondary level

Realschule

Comprehensive school — middle secondary level

School with several course levels — middle secondary level

Gymnasium

Comprehensive school — higher secondary level

School with several course levels — higher secondary level

Source: Own illustration
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conditional probabilities for achieving a specific ability level based on Rasch-mod-
els and linked by mean-to-mean based on anchor items across waves (Fischer et al.,
2016). To analyze the relationship between children’s competencies and life satisfac-
tion, I used uncorrected weighted maximum likelihood estimates as recommended
by van de Ham et al. (2018) and Scharl et al. (2017). I included the metric scores
ranging from —4.39 to 6.82. Sample specific descriptive statistics are presented in
Table 1. Children in starting cohort 3 showed lower levels in reading compared to
math. While the mean level in reading is about 0.9, the level in math is about 1.1.¢

School Track Attended To identify the school track attended 1 used information
about the type of school offered in NEPS. I assigned children to the respective sec-
ondary school track if they either reported that they attend the respective school
type, or the respective level in a comprehensive school or a school with several
course levels (see Table 2).

Confounding Factors and Control Variables As discussed in the literature the rela-
tionship between educational achievement and life satisfaction might be confounded
by several individual and background-related variables. However, since fixed effects
regression models already eliminate time-constant confounding variables, I only
focused on time-varying components, which are assumed to affect educational
achievement and life satisfaction as well as are not already considered by the sample
definition and the statistical approach. I control for children’s age, age-wave effects,
class-level characteristics, and children’s health status. Children’s age was included
as a metric variable measuring children’s age at the time of the interview and
class-level characteristics were controlled by considering class-level fixed effects.
Children’s health status was measured by the question “How would you generally
describe your state of health?” with a scale ranging from one (‘very good’) to five
(‘very bad’).2 Next to these included controls, life events, such as changes in resi-
dence, school, or family structure and parental job loss which require high levels of
coping and adaption, might also affect children’s educational achievement and life
evaluation (e.g. Carlson & Corcoran, 2001; Mostafa et al., 2018; Pribesh & Downey,
1999; Proctor et al., 2009). However, due to the restriction of the sample only to
children without any school change, I observed no changes in residence and school.
Moreover, I observed only a very small variation in family structure between panel

! I estimated additional panel models to check the correlations between individuals’ academic competen-
cies and school grades. Results show, that academic competencies and school grades are only moderately
correlated. Lower levels in academic competencies are associated with lower grade point averages. How-
ever, explained variation for differences between individuals is about 40% for GPA in German and 30%
for GPA in Math. About 30% of the variation of school grades are explained by changes in academic
competence levels within individuals (detailed information are available upon request).

2 Although objective measurements of children’s health status are largely preferred because subjective
health status may be biased due to social and psychological factors that influence children’s self-monitor-
ing, the NEPS study only provides sufficient information on children’s health based on their own subjec-
tive ratings.
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Table 3 Results of fixed-effects

. Modell 1a  Modell 2a  Modell 3a
panel regression of the effect

of children’s comp_etenci‘es an.d Reading competence 0.072% 0.068
school grades on life satisfaction
(0.0426) (0.0426)
Mathematical competence  —0.016 —-0.028
(0.0513) (0.0507)
School grade (mean) 0.246%** 0.244%%**
(0.0631) (0.0632)
Constant 10.775%#%%  12.577***  10.838*%**
(1.1001) (1.0239) (1.0972)
Within-R? 0.1318 0.1352 0.1360
Observations 7085 7085 7085
N 3045 3045 3045

Source: NEPS SUF SC3 9.0.0 (download); doi:https://doi.org/10.
5157/NEPS:SC3:9.0.0

" p<0.10, ™ p<0.05, ™" p<0.01; clustered standard errors by
school level in parentheses; controls: age; age-wave effects; class
fixed effects; subjective health status

waves. Thus, residential-, school-and family-related characteristics can be assumed
to be time-constant and will be eliminated by the time-constant error term.

4 Results

Results of fixed effects regression analyses are presented in Tables 3 and 4. Table 3
shows the results of the estimation of the effect of both measurements of educational
achievement on life satisfaction without considering differences by attended school
track. The first and the second model show results of predicted life satisfaction on
competencies and school grades separately. The third model includes both. For all
models, the within-R? indicates that the model explains about 13% of the variation
in life satisfaction of each individual. For children’s competence levels, Model la
indicates that neither reading nor math competence levels affect children’s life sat-
isfaction. Both coefficients are very small and not statistically significantly differ-
ent from zero. This contradicts hypothesis 1, where a positive effect of children’s
competencies on life satisfaction was expected. Regarding the effect of children’s
school grades, Model 2a predicts that an increase by one grade increases children’s
life satisfaction by about 0.24 scale points, which is in line with the second hypoth-
esis. Model 3a substantiates these results. Children’s competence levels seem to be
unrelated to their life satisfaction and controlling for school grades, results do not
differ between Model 3a and Model 1a. Furthermore, Model 3a shows that school
grades are already important for children’s life satisfaction even when competencies
are controlled. However, contradictory to hypothesis 4, controlling for children’s
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Table 4 Results of fixed effects regressions including heterogeneous effects by school track

Model 1b Model 2b Model 3b
Reading competence 0.009 0.010
(0.0894) (0.0898)
Mathematical competence —0.243%%* —0.256%*
(0.1045) (0.1040)
School grade (mean) 0.189* 0.211%*
(0.0967) (0.0990)
Interaction effects with reading competence
(Ref.: intermediate track (Realschule))
lower secondary track (Hauptschule) X —0.110 —0.113
reading competence (0.2470) (0.2458)
higher secondary track (Gymnasium) X 0.108 0.101
reading competence (0.1013) (0.1017)
Interaction effects with mathematical competence
(Ref.: intermediate track (Realschule))
lower secondary track (Hauptschule) X 0.290 0.307
mathematical competence (0.3057) (0.3122)
higher secondary track (Gymnasium) X 0.295%* 0.300%*
mathematical competence (0.1186) (0.1179)
Interaction effects with school grade
(Ref.: intermediate track (Realschule))
lower secondary track (Hauptschule) X —-0.250 -0.277
school grade (mean) (0.2416) (0.2475)
higher secondary track (Gymnasium) X 0.021 -0.014
school grade (mean) (0.1307) (0.1316)
Constant 9.982%** 8.87 5%k 9.012%**
(1.0768) (1.1189) (1.1377)
Within-R? 0.1420 0.1410 0.1443
Observations 7085 7085 7085
N 3045 3045 3045

Source: NEPS SUF SC3 9.0.0 (download); doi:https://doi.org/10.5157/NEPS:SC3:9.0.0

¥ p<0.10,™ p<0.05, ™ p<0.01; clustered standard errors by school level in parentheses; controls: age;
age-wave effects; class fixed effects; subjective health status

competence levels does not decrease the estimated effect of children’s school grades
on their life satisfaction.

Regarding hypotheses 5a and 5b, Table 4 shows the results by taking the interac-
tion effects with the school track attended into account. Compared to models la to
3a, the main effects of children’s grades and competencies now represent the effect
of both on life satisfaction only for children in middle secondary school track as they
are defined as the reference category in the interactions. Model 1b shows the results
of the predicted life satisfaction based on children’s competencies. Similar to the
main model, children’s reading competence seems to not affect their life satisfaction;
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the coefficient is very close to cero. Nevertheless, considering differences in school
tracks change results regarding the impact of mathematical competence on chil-
dren’s life satisfaction. The main effect becomes significantly different from zero
and negative, which indicates that children attending the middle secondary school
track report lower life satisfaction levels if they achieve higher levels in mathemati-
cal competence. This seems to be also true for children in lower secondary schools
because observed differences are not significant for this group. In contrast, for chil-
dren in higher secondary schools, mathematical competence levels appear to be pos-
itively related to children’s life evaluations, and differences compared to children in
middle secondary schools are significant. Model 3b confirm these results, which,
however, contradict Hypothesis 5a, because they highlight variation in the effect of
children’s competence levels on life satisfaction.

Referring to hypotheses 5b, Model 2b and Model 3b indicate that school grades
are still important for children’s life evaluations in middle secondary schools and
there are no significant differences between school tracks. Although coefficients of
the interaction terms indicate that the effect of school grades on the life satisfaction
of children who attend the lowest secondary school track is lower than for children
in middle and higher secondary schools, these differences are not significant. More-
over, results highlight, that children in higher secondary school track do not differ
substantially from children in middle secondary schools since the interaction effect
is very close to zero. Therefore, even though the coefficients point in the expected
directions, results contradict theoretical assumptions, since these differences are not
significant.

However, to see whether differences between boys and grils drive the main
results presented in Table 3, I tested for further heterogeneity by considering vari-
ation by gender in an additional senstivity check. Results of the sensitivity analyses
are presented in Table 5. Fixed-effects regression models underline the positive rela-
tionship between children’s school grades and reported life satisfaction. As depicted
in Model 2c¢ and 3c the effect of school grades remains stable and the interaction
term with gender does not suggest differences between girls and boys. However, for
the effect of children’s academic competencies results suggest differences between
girls and boys. While results in the main part do not show differences in children’s
life satisfaction by academic competence levels, considering differences by gender
suggest that higher mathematical competence levels are associated with lower life
satisfaction for boys. Thus, it seems that mathematical competencies are associated
with gender-specific experiences affecting girls and boys levels of life satisfaction
differently.’ Therefore, to sum up, sensitivity analyses support hypothesis 1 for girls,
but not for boys and suggest that higher competence levels in mathematics are asso-
ciated with lower life satisfaction levels for the latter. However, they are in line with
hypothesis 2 and suggest a positive relationship between school grades and life satis-
faction for both boys and girls.

3 The same conclusion remains when gender differences are included in separate regression models
instead of interaction effects.
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Table 5 Results of fixed effects regressions including heterogeneous effects by gender

Modell 1c Modell 2¢ Modell 3¢

Reading competence 0.044 0.043
(0.0556) (0.0558)

Mathematical competence —0.205%#* —0.212%*%
(0.0689) (0.0691)

school grade (mean) 0.283%*%* 0.290%%*%*

(0.0939) (0.0943)

Interaction effects with reading competence

(Ref.: boys)

girls X reading competence 0.090 0.086
(0.0821) (0.0820)

Interaction effects with mathematical competence

(Ref.: boys)

girls X mathematical competence 0.380%*%* 0.375%%%*
(0.1062) (0.1075)

Interaction effects with school grade

(Ref.: boys)

girls X school grade (mean) —0.078 —0.117

(0.1261) (0.1244)

Constant 9.802%** 8.58 1% 8.513%%*
(1.1389) (1.1916) (1.1756)

Within-R? 0.1564 0.1550 0.1604

Observations 7085 7085 7085

N 3045 3045 3045

Source: NEPS SUF SC3 9.0.0 (download); doi:https://doi.org/10.5157/NEPS:SC3:9.0.0

¥ p<0.10,™ p<0.05, ™ p<0.01; clustered standard errors by school level in parentheses; controls: age;
age-wave effects; class fixed effects; subjective health status

5 Discussion and Conclusion

The present study aimed was to examine the effect of children’s competence levels
and school grades on life satisfaction in secondary schools. Empirical results con-
tribute to previous literature by addressing methodological shortcomings of prior
research, like a scarce number of longitudinal analyses, omitted variable bias, and
limitations in causal inference. Moreover, this paper provided insights into differences
in the importance of children’s academic competencies and school grades for their life
satisfaction and investigated heterogeneous effects by attended school track. Drawing
on information from waves one, three, four, and five of a sample of 3045 secondary
school students of the National Educational Panel Study in Germany (NEPS) results
suggest, that it is mainly children’s school grades which contribute to their life satis-
faction. In line with previous studies and supporting theoretical expectations based
on self-determination theory, school grades seem to be positively linked to children’s
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life evaluations (e.g. Edgar et al., 2015; Gonzalez et al., 2020; Ng et al., 2015; Reysen
et al., 2017). Similar to studies in other countries, for example, the United States (e.g.
Lyons & Huebner, 2016; Reysen et al., 2017) or Chile (e.g. Gonzélez et al., 2020),
with comparable operationalizations of the two variables, the effect sizes suggest a
small to moderately strong impact of school grades on life satisfaction, regardless of
the school track attended. This suggests that, for all children, positive evaluations of
school-related performance are important for their life satisfaction.

However, children’s levels of academic competencies are only partly related to
their life evaluations. While predicted estimates show, that higher competence levels
in math decrease children’s life satisfaction levels in lower and middle secondary
schools and increase children’s life satisfaction in higher secondary schools, com-
petence levels in reading seem to be unrelated to children’s life evaluations. These
results contradict some prior studies (e.g. Chen & Lu, 2009; Lyons & Huebner,
2016; Martin et al., 2014), which might highlight the importance of confounding
bias in previous studies. For example, earlier findings suggesting a positive relation-
ship between competencies and children’s well-being are not controlled for individ-
ual and family-related background characteristics, such as intelligence and socioeco-
nomic background (e.g. Chen & Lu, 2009; Lyons & Huebner, 2016). Additionally,
differences compared to prior studies might highlight the importance of the individ-
ual’s characteristics moderating the relationship. As previous results are often based
on samples including older children in secondary school tracks, high schools, or in
tertiary education, they indicate differences in the relationship between children’s
academic competencies and life satisfaction by educational setting and age (e.g.
Chen & Lu, 2009; Felsten & Wilcox, 1992; Flett et al., 2009). Thus, compared to
prior studies, the present study shows some advantages, since unobserved heteroge-
neity in time-constant individual characteristics is eliminated by fixed effects panel
regressions and differences between school tracks are examined for children of the
same age. Though, also fixed effect regression estimates can still be biased if there
are unobserved time-varying confounding variables.

Differences in the effect of children’s academic competence levels on their life
satisfaction by school track also contradict theoretical arguments. As established by
human capital theory, higher competence levels are expected to have a positive effect
on life satisfaction levels for all children. Thus, especially, the negative relationship
between mathematical competencies and life satisfaction for children in lower and
middle secondary schools seem to be counterintuitive. However, these results might
highlight the consequences of the relationship of high achievement in school and
underload in schoolwork for school-related boredom and frustration. As research in
high achieving children suggests, the higher capabilities within a context of lower
requirements, the higher the probability of being bored and frustrated in the specific
context (Feldhusen & Kroll, 1991; Jin & Moon, 2016; Larson & Richards, 1991).
This might result in lower life satisfaction, especially if children feel mismatched in
their current school track. Thus, the negative effect of mathematical competencies in
children attending the lower secondary school tracks might indicate that especially
highly competent children in these schools suffer from underload in school-related
work and frustration. This point out some consequences of wrong track placement in
secondary schools.
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In addition to these differences in the effect of children’s academic competence
levels on their life satisfaction, taking into account the school track attended, sen-
sitivity analyses also show differences between boys and girls. While higher math-
ematical competencies are negatively associated with life satisfaction for boys, the
effect is the opposite for girls. This could indicate gender-related consequences
of higher achievement in children’s everyday experiences, as high levels of math-
ematical competencies are assumed to have a different meaning for boys and girls.
It is hypothesized, that higher levels of competence represent higher levels of school
engagement, which is more likely to be associated with typical female gender roles.
Thus, higher mathematical competence levels for boys might reflect low gender
typicality, which could negatively affect their peer relations in school. For example,
Bergold et al. (2020) emphasize that high-achieving boys have a higher risk of being
bullied at school, which could explain the negative effect on their life satisfaction.

Although the present study shows some new and interesting insights into the rela-
tionship between children’s academic competencies, school grades, and life satis-
faction, there are some limitations left to be considered. First, the sample consists
only of students without any school change. This might result in a selective sample
structure containing individuals, who are more likely to have stable family environ-
ments, continuous educational careers, and no residential moves during the observa-
tion period. Second, the sample was restricted to students participating in at least
two panel waves, which might lead to additional selectivity in the students’ sample.
For example, students in lower and higher secondary schools are more likely to drop
out of the panel than students in middle secondary school track are. Furthermore,
students with higher grades in German, lower grades in math, students from the
younger half of the sample, and females are more likely to participate in the survey
(Steinhauer & Zinn, 2016). Thus, the sample becomes more homogeneous regarding
children’s competence levels, school grades, and age. This selectivity might affect
the results, because of the smaller variance in the respective variables. In this case,
the results presented above would be lower-bound estimates and, likely, the effects of
children’s academic competencies and school grades on life satisfaction are under-
estimated (Winship & Mare, 1992). Third, the operationalization of children’s life
satisfaction by only asking one single question raises concerns about the validity and
reliability of the measurement, which cannot be directly addressed with NEPS data.
It might be possible, that compared to a multi-item measurement the global indica-
tor is less sensitive for changes over time and differences in life satisfaction between
children. This would lead to a further reduction of the effect of children’s academic
competencies and school grades on life satisfaction. Finally, fixed effect regression
estimates can still be biased if there are unobserved time-varying confounding vari-
ables. For example, NEPS data do not provide detailed information about parent’s
employment trajectories, which may both affect children’s competence levels, school
grades, and life satisfaction.

Notwithstanding these limitations, the study provides deeper insights into the
effect of children’s competence levels and school grades on their life satisfaction and
contributes to the discussion about a causal relationship. Even though the effects of
academic competencies and school grades on life satisfaction are possibly underes-
timated, the study highlights the importance of school grades. The study also points
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out inequalities between school tracks and gives some hints about the effects of
tracking in Germany. Moreover, sensitivity analyses show some differences between
boys and girls, which raise the question about the relevance of further mechanisms
linking children’s academic competence levels to life satisfaction. Thus, further
research should replicate these results by using another longitudinal dataset, address
underlying mechanisms and make further differences in subgroups to help politi-
cians and professionals in the educational system avoid the long-term consequences
of low life- satisfaction early in life such as later life depressive symptoms or anxi-
ety disorders. For example, as suggested by Ocal and Altinok (2016) or Suldo et al.
(2013) enhancing service-learning projects which address children’s feelings of
competence, student-teacher relationship and parental involvement in school might
be a potential strategy.

Appendix
Grade Age
Tertiary Education

13 18

12 . . . .. 17

1 Vocational apprenticeship training 16

10 15

10 15

9 Intermediate 14

8  Lower secondary secondary Higher secondary schooltrack 13

7 schooltrack schooltrack (Gymnasium) 12

6 (Hauptschule) (Realschule) 11

5 10

4 9

3 . 8

P hool
> rimary schoo 7
1 6

Fig. 1 German education system. Source: Kultusministerkonferenz (2019), own adaptation
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