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While well-being does generally constitute a moderate predictor of school
achievement, research on the predictive validity of cognitive ability for well-
being in school contexts remains scant. The current study analyzed longitudinal
relations between cognitive ability measured at age 13 (Grade 6) and well-
being measured at age 18 (Grade 12, valid N = 2,705) in a Swedish sample, using
several multivariate model techniques. The results indicate that cognitive ability
was not a statistically significant predictor when several predictors were entered
in a multiple regression model. However, gender was a significant covariate
as girls and young women have a substantially lower degree of self-reported
well-being. This casts light on the limitations of cognitive ability as a construct
for some non-cognitive outcomes, at least in shorter and narrower spatial-
temporal contexts.
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Introduction

Cognitive ability, as measured by standardized IQ tests or similar cognitive assessments,
is associated with a variety of positive outcomes such as academic achievement, future income,
health, and well-being (e.g., Calvin et al., 2017). At least some of these positive patterns have
been found across many national contexts such as China, France, Sweden, the UK, and the US
(e.g., Boman, 2023a; Deary and Johnson, 2010; Deary et al., 2007; Guez et al., 2018; Laidra
etal., 2007; Li et al., 2019). Moreover, cognitive ability is typically a stronger predictor of school
results than other pivotal factors such as self-control, conscientiousness, or similar
non-cognitive constructs (Boman, 2023a; Vazsonyi et al., 2022), although earlier research has
found different patterns in smaller samples (e.g., Duckworth and Seligman, 2005). To some
extent, individual-level associations between cognitive ability and educational achievement
are congruent with national level estimates such as relations between average annual income
and aggregated test scores (e.g., Boman, 2023b). Among the secondary factors for academic
achievement, not only conscientiousness but also emotional stability is associated with higher
grade point averages and test scores (e.g., Mammadov, 2022; Poropat, 2009). To some degree
that is also the case of agreeableness and openness to experience (e.g., Andersen et al., 2020;
von Stumm et al., 2011). However, the effects of agreeableness and openness disappear when
cognitive ability is included in the same multivariate model (Mammadov, 2022). In other
words, cognitive ability, as a stronger predictor, seems to cancel out the effects of the less
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pertinent personality factors. What about the relations between
cognitive ability and well-being?

There are some studies which in part have focused on relations
between cognitive ability and well-being (Klapp et al., 2024; Giota and
Gustafsson, 2017). For example, Giota and Gustafsson (2017) found
that students with strong inductive reasoning skills were less prone to
school-related stress. However, the authors did not use a composite
measure of cognitive ability. In the case of Klapp et al. (2024), the
authors focused on cohort differences within the Swedish compulsory
education system rather than developmental trajectories (e.g., Grade
6 to Grade 12 development). Moreover, their main focus was not on
the relations between cognitive ability and well-being.

Bergold etal. (2015) examined differences in life satisfaction between
gifted and non-gifted students in Germany. Their results indicate there
were no substantial differences between the groups, although girls were
less satisfied with their lives. While the study was well-crafted it had a
cross-sectional design and was based on a relatively small sample (total
N=655). Nevertheless, the results echo those of Zeidner (2021).

Thus, when considering previous evidence, it appears likely that
there is a positive relationship between cognitive ability and constructs
which are associated with self-reported emotional stability and well-
being. Earlier research has found such relationships in medical contexts
(e.g., Leavitt et al., 2017; Sutin et al., 2021; Stephan et al., 2022). On the
other hand, because emotional stability is at most a moderate predictor
of academic achievement in K-12 education (Andersen et al., 2020
Mammadov, 2022; Poropat, 2009), it is also plausible that there exist a
“null effect” regarding the relations between self-rated emotional
stability or well-being and phenotypic (measured) intelligence, or that
students, via academic achievement aspiration, lead more stressful lives
(Heller-Sahlgren, 2018). A previous study by Weyns et al. (2021)
indicates that high-ability students showed lower teacher conflict,
higher peer acceptance, and better school well-being than average-
ability students. Furthermore, the analyses demonstrated that peer
acceptance consistently predicted school well-being over time, while
Grade 4 school well-being impacted Grade 5 teacher conflict.

However, no mediating effects have been examined in that respect.
It is possible that female students have lower degrees of self-reported
well-being or neuroticism regardless of cognitive ability (e.g., Bergold
etal., 2015; Giolla and Kajonius, 2018; Brannlund and Edlund, 2020).
Hence, it constitutes both an important control variable and a
potential mediator in this respect. In addition, the above-mentioned
study focused on lower grade levels when cognitive and non-cognitive
traits are less stable (Mammadov, 2022). Hence, it is important to
replicate the findings with gender related mediation models as well as
with large samples consisting of older students. This does also enable
an examination of transition phases from compulsory school to the
upper-secondary educational level.

The current study

Overall, more research is required with regard to the specific
relations between cognitive ability (or intelligence) and self-reported
well-being or emotional stability, especially in school and adolescence
contexts. There are two gaps in the literature that need to be considered
in particular. One concerns the predictive validity of cognitive ability
for well-being, while the other concerns study design. For example,
cognitive ability is a stable predictor of academic achievement, health,
income, and wealth (e.g., Deary and Johnson, 2010; Marks, 2022) but
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it is less clear if it is for well-being. Moreover, the developmental
trajectories should be longer than only a few years such as when
measurement points of non-cognitive abilities in Grade 6 predicting
achievement in Grade 8 or Grade 9 (c.f. e.g., Boman, 2023a; Giota and
Gustafsson, 2021). Bronfenbrenner (1994) stresses that individuals
develop within both micro (e.g., family units) and meso contexts (e.g.,
schools), partially affected by exosystemic and macrosystemic factors
such as national curricula, regulations, and cultural beliefs. Therefore,
it might be important to focus on specific educational contexts in
particular countries (Boman and Wiberg, 2024).

Moreover, time (i.e., chronosystems) is an important developmental
factor for children and adolescents and therefore longitudinal
relationships and multiple points of measurement are pertinent
(Bronfenbrenner, 1994). Maxwell et al. (2011) accentuate that mediating
processes require time to have a substantial effect. For example, even if
cognitive ability, SES, and gender are measured early in life and are more
or less static factors they may have direct and indirect effects through
much of the adolescent years and beyond (Boman, 2023a). Furthermore,
Malanchini et al. (2024) underscore that it is crucial to have a substantial
temporal gap between the years of measurement as regards educational
achievement research. Therefore, the current study used data points
when students were 13 years old (i.e., Grade 6) to predict well-being
when students were 18 and 19 years old and attending secondary school
(i.e., Grade 12). This constitutes a longer gap compared to earlier
research with similar aims and/or data (e.g., Boman, 2023a; Giota and
Gustafsson, 2021). The analyses are based on both linear regression
models, including interaction effects, and mediation models where both
gender, cognitive ability/intelligence, and socioeconomic status (SES)
are used as potential mediators. The study is considered exploratory.

In the current study, the following research questions were addressed:

1 What is the association between cognitive ability and
well-being?

2 Does gender mediate the relationship between cognitive ability
and well-being?

Moreover, the following exploratory hypotheses were suggested:

HI: There is a relationship between cognitive ability and
perception of well-being.

H?2: Cognitive ability as measured at an earlier time point (e.g.,
Grade 6) can partially predict well-being at a later time point (e.g.,
Grade 12).

H3: There is an association between gender and perception of
well-being.

H4: There is an association between cognitive ability and
perception of well-being which is mediated by gender.

Method
Data

The current study is based on the Evaluation Through Follow-up
(ETF) database which has been conducted by Sweden Statistics since
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the 1960s (e.g., Hirngvist, 2000). The ETF data set includes multiple
indicators of parental education (Svensson et al., 2007), migration
background, grades and national test results for all subjects and
sub-tests, as well as various cognitive test results, and non-cognitive
indicators and attitudes toward their school situation and well-being,
as well as information about special needs programs and physical
health development. The information which the data builds upon was
retrieved from the schools’ administration (e.g., grades and national
test results) but also students, parents, and teachers filled in
questionnaires, typically on several occasions in Grade 3, Grade 6,
Grade 9, and Grade 12.

In the current study, background information (e.g., parental and
family SES) was retrieved in Grade 3, while cognitive tests were
administered in Grade 6. The ninth cohort was born in 1998
(N=9,671, 48,6% girls) and measurement points were in 2011 (Grade
6), 2014 (Grade 9), and 2017 (Grade 12). The intermediate point of
measurement, Grade 9, was deliberately omitted in order to focus on
longer timeframes. Specifically, Grade 3 and Grade 6 variables were
linked with their Grade 12 counterparts.

Instruments

Well-being

Well-being, which was used as the main term in the current article
despite the potential overlap with Big Five neuroticism/emotional
stability, was measured through 11 items in Grade 12 at the upper-
secondary level when students are 18years old. These are partly
consistent with previous research (Pollard and Lee, 2003). Overall, the
items correspond mostly to the classification made by VanderWeele
etal. (2020). That implies that the items cover subjective well-being
with both psychological and physical features, as a form of hedonic
well-being. In other words, it is the students’ perceptions of themselves
in this respect that are being captured.

The items were usually phrased as in the following example: ‘Both
in and outside school, during the last 6 months, have you experienced
difficulty in concentrating?’ The last word was replaced with similar
words or phrases such as difficulty in sleeping, ‘suffered from
headaches, ‘felt sad, ‘felt nervous, and so forth. These items were
measured on a Likert scale where 1 = Always/Almost always, 2 = Often,
3 =Sometimes, 4 =Rarely, 5=Never/Almost never.

Cronbach’s alpha for the 11 items was @=0.910 (valid N=3,652
with listwise deletion). According to Kline (2016), high alpha numbers
may be present when there are many items with strong internal
consistency. The authors decided to include all items which constitute
the construct. This is also the study’s dependent variable.

Moreover, satisfaction with school (measured in Grade 6) was
included by using a set of items that focus on how content students
are with their school situation in terms of their pupils, class, teachers,
school, and so forth (e.g., Andersen et al., 2020). This variable was
included in one of the regression models as its correlation with
emotional stability was only r=—0.134, and thus leading to no
problems with multicollinearity (Cohen, 1988; Kline, 2016). Taken at
face value, the items that represent school satisfaction seem to
be conceptually related to school belongingness (e.g., Alverson, 2014;
Malone et al., 2012). Theoretically and empirically, both well-being
(both within and outside of school contexts) and school
belongingness (i.e., level of content in the school context)
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demonstrate the interplay between micro and meso systems (e.g.,
Bronfenbrenner, 1994), specifically how school students perceive
their
non-cognitive factors.

situation in relation with various cognitive and

Cognitive ability

The cognitive ability test which is a part of the EFA data is
described by Svensson (1964) as having both verbal, spatial and
inductive characteristics. The data set includes four different cognitive
ability measures which to different extents are linked to fluid and
crystallized dimensions of cognitive abilities: antonyms, synonyms,
reversed number series, and metal folding. Metal folding is the item
which is the most reminiscent of Raven’s progressive matrices while
the others are mainly associated with verbal abilities. All items seem
to represent sub-dimensions of the general factor of intelligence, g
(Gustafsson, 1984; Catell, 1987; Giota et al., 2008). The number of
correct answers on these four sub-tests were used as a continuous
measure of the cognitive ability levels among the Grade 6
schoolchildren. Cronbach’s alpha for the 1998 cohort was acceptable
(x=0.732, valid cases N=7,682).

Covariates

In accordance with, for instance, Boman (20232) and Mammadov
(2022), the current study included the most common and relevant
covariates as control variables: socioeconomic status, SES (measured
at TI, Grade 3), gender (measured at TI, Grade 3), migration
background (measured at T1, Grade 3), and achievement-oriented
non-cognitive factors beyond well-being (which are defined
synonymously in the current research context), measured at 72
(Grade 6).

SES

In accordance with the suggestions conveyed by Svensson et al.
(2007), the current study focused on a SES measure that covers
parental education in a way that reflects parents that are
predominantly born in the 1970s. It consists of 11 categories where 1
represents pre-secondary education, and a doctoral degree represents
11. The intermediate levels of education consist of various degrees of
secondary and tertiary education, as well as licentiate degree (=10)
which means a half doctoral degree (2 years post-master’s level). This
information was then captured by a four point variable that measured
the highest educational level by both the biological parents and the
parents living with the child. While complete SES consists of a
composite of parental education, parental income, and occupational
position (Sirin, 2005; Sackett et al., 2009), many researchers consider
a single SES indicator to be sufficient (e.g., Falk et al., 2021; Wiberg
and Rolfsman, 2023).

Migration background
A dichotomous migration background variable, which consists of

two options, Swedish=0, Immigrant=1, was included as a control
variable (e.g., Boman, 2023a).
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Gender

Gender was included as a binary variable where females take the
value 1 and males the value 0. Although there is a non-binary response
option, this was not included in the current study as the study focuses
more on the biological sex differences. According to earlier research
on gender differences in personality constructs such as the five-factor
model (e.g., Giolla and Kajonius, 2018; Weisberg et al., 2011), it is
expected that females may have substantially higher levels of self-rated
neuroticism or similar constructs. Hence, it might be a strong
predictor or mediator in relation to the current research topic (e.g.,
Schmitt, 2007). Because of the coding patterns, a negative relationship
between females (=1) and well-being (lower numbers =higher well-
being) was expected.

Non-cognitive abilities

Non-cognitive abilities that are pertinent for school results and
well-being were included. These items constitute indicators of
confidence in one’ abilities within the frames of the school context.
These are self-rated (Giota et al.,, 2008; see also Andersen et al., 2020).
There were in total five non-cognitive items within the EFA
questionnaire that were related (e.g., Rammstedt and John, 2007).
For example:

(A) “How true are the following statements: I can normally manage
to do the tasks that I am given.”

(B) “How true are the following statements: I can normally answer
the questions that I am given correctly”

Cronbach’s alpha was acceptable (@=0.702, valid cases N=7,839)
and therefore all five items made up a composite variable.

Analytical procedures

The study is based on multivariate techniques such as confirmatory
factor analysis, linear regression analyses, and mediation models
which measure both direct and indirect relations (e.g., Kline, 2016).
The CFA aimed to establish if a well-being construct exists and was
conducted in Mplus 8.7 (Muthén and Muthén, 2020). Specifically, the
11 well-being items were hypothesized to constitute a single latent
factor. Four fit indices were examined: the incremental goodness of fit
index CFI (Comparative Fit Index, cut-oftf value >0.95), which
compares the fitted model with an ill-fitting baseline model, as well as
the RMSEA (Root Mean Square Error of Approximation, cut-off value
<0.08), the SRMR (Standardized Root Mean Square Residual, cut-off
value 0.08), and the Chi-square test. Albeit a statistically significant
Chi-square value (e.g., 0.000) represents a poor model fit, it is often
expected in large sample studies (Hu and Bentler, 1999; Kline, 2016).
The Maximum Likelihood Robust (MLR) imputation was used.

The main multiple regression models (Model 1-2), which were
conducted in SPSS 29, aimed to demonstrate the predictive value of
cognitive ability (Grade 6, T2) on well-being (Grade 12, T3). Except for
the control variables stated above, the model also controlled the level
of content in schools that students reported in Grade 6. The variables
that were included in the regression models were analyzed through the
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multiple imputation function for missing values, which are often quite
large in longitudinal data sets. However, the missing values had a
random constitution and did not lead to biased regression estimates.
Additional mediation models aimed to examine indirect effects of
gender in relation to cognitive ability which was suggested to be an
important predictor or mediator. These are part of an exploratory
framework, although earlier research in the Swedish context indicates
that gender might be a mediator between intelligence or academic
achievement and well-being (Giolla and Kajonius, 2018; Brannlund and
Edlund, 2020). These models were conducted in Mplus 8.7. According
to Zhao et al. (2010), the basic assumption with regard to mediation
models is that the direct effects of the x variable (i.e., the independent
variable) must be statistically significant and that is also the case with
the mediator (m). Then the direct and indirect effects of the predictors
estimate the model fit (Zhao et al., 2010). Overall, we examined eight
different versions of the model shown in Figure 1 but only two models
of theoretical interest are displayed in the manuscript (Figures 2, 3). The
longitudinal mediation model had the following equational constitution:

Mg+1=Mg+, Xg+bXg +eg +1,

Wellbeing125 +1= Y1 +bM s + cXjy +eg +1,

where M+ 1 is the score for student s on variable M at time ¢+ 1, M
it is the score for student s on variable M at time point ¢, aX,, is the score
for individual s on variable aX at time t, bX,, is the score for individual
son variable bX at time t, and eM,,,, is an error term reflecting other
influences on M. Wellbeing12; is the Wellbeing score, whereas bM; is the
mediating factor, cX; the direct effect of the independent variable x on
¥, while e, is the error term for the second part of the equation.

Results

The results from the CFA (X?=2986.36, RMSEA=0.139,
CFI=0.946, SRMR =0.048) showed a relatively good model fit for the
latent well-being variable, which indicates that it is a unified construct.
However, as has been noted by Lai and Green (2016) our fit indices
are slightly below some of the conventional thresholds.

The results of the two regression models (Tables 1, 2) showed that
only gender was statistically significant with a rather large effect size

TABLE 1 Regression results (model 1).

Variable B Y
(Constant) 37.245 1.126 <0.001
Cognitive ability —0.002 —0.004 0.010 >0.10
Gender —0.135 —0.365 0.006 <0.001
Migration —1.730 —0.056 0.553 <0.005
background

SES 0.616 0.034 0.335 <0.010
Non-cognitive 0.784 0.092 0.162 <0.001

The table shows the regression results where cognitive ability is the main independent
variable. Only the constant and gender are statistically significant at the 1% level. The
dependent variable is well-being measured at Grade 12 (T3). R*: 0.150. N=2791.
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Gender (m)

Cognitive ability

FIGURE 1
Assumed relationships. The model shows the assumed relationships of a main
cognitive ability and well-being and all paths are statistically significant.

> Well-being

mediation model where gender mediates the relationship between

Gender (m)*

237 /a

Cognitive ability *
& Y =225

259

_hei *
c Well-being

FIGURE 2

gender is the mediator, and well-being the dependent variable

Fitted meditation relationships. The model shows the fitted relationships of a mediation model where cognitive ability is an independent variable,

(e.g., p=-0.369). That means that 18- or 19-year-old women
experience lower levels of physical and psychological well-being
compared to young men of a similar age. Cognitive ability was not
statistically significant in any of the two models. This does also suggest
that young women have lower levels of self-reported well-being
regardless of their cognitive ability levels. No interaction effects
(gender*cognitive ability) were found in consecutive analyses.

The second regression model (Table 2), which included a variable
that captured previous level of school satisfaction (72, Grade 6),
showed similar relationships. However, when this model added a
partly similar construct (i.e., content in the school), the non-cognitive
factor had a higher p-value (<0.005 compared to <0.001). This is likely
because these constructs, in part, overlap. All in all, there is virtually
no substantial relation between cognitive ability and well-being as far
as the regression analyses go. However, the bivariate correlation
between cognitive ability and well-being is positive, albeit small in size.

Frontiers in Psychology 05

The main mediation models (Figures 2, 3) show that there is a
partial mediation (Maxwell et al., 2011) between cognitive ability,
gender, and self-reported well-being, as well as between gender,
cognitive ability, and well-being. Female students have higher
cognitive ability and lower self-reported well-being. Both gender and
cognitive ability have the function as mediators.

Discussion
Summary of the results

The current study examined the relationships between cognitive
ability and self-reported well-being in a school context by taking

advantage of a relatively large cohort of students in Sweden from the
education through follow-up (EFA) database. The findings indicate
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FIGURE 3

ability is the mediator, and well-being the dependent variable.

Cognitive ability (m)*
237 -4 b
-.225
Gender* [d =259 o Well-being*
—»

Fitted mediation relationships. The model shows the fitted relationships of a mediation model where gender is an independent variable, cognitive

TABLE 2 Regression results (model 2).

Variable B Standard error P-value
(Constant) 41.451 1.259 <0.001
Cognitive ability 0.002 0.005 0.010 >0.10
Gender —0.137 —0.369 0.007 <0.001
Migration background —1.820 —0.059 0.551 <0.001
SES 0.001 0.035 0.337 >0.10
Non-cognitive 0.474 0.055 0.173 <0.005
School satisfaction —0.328 —-0.123 0.050 <0.001

The table shows the regression results where cognitive ability is the main independent variable. Only the constant, the level of content in school (reverse coded), and gender are statistically
significant at the 1% level. The dependent variable is well-being measured at Grade 12 (T3). R*: 0.168. N=2,705.

that the association between cognitive ability and well-being is
negligible, which suggests that students’ cognitive ability might
be independent of their well-being, or that (measured) cognitive ability
levels are distributed equally across groups with relatively higher or
lower levels of self-perceived well-being. Instead, gender differences
explain the largest amount of variance regarding well-being, partly in
line with another register-based study in Sweden (Brinnlund and
Edlund, 2020). Therefore, the third hypothesis was confirmed.

Overall, the findings indicate that there is not a meaningful
relationship between cognitive ability and well-being, at least in this
particular educational context (i.e., Sweden). While emotional stability
has a small to moderate relation with school results (e.g., Mammadov,
2022), it seems that cognitive ability is not substantially related to
subjective and hedonic well-being, which is a similar but not identical
construct. Thus, the two exploratory hypotheses were at most only
partially confirmed.

Instead, it appears as if the control and mediating variable, gender,
has the largest effect on well-being at age 18 or 19 (Grade 12), even
when controlling for earlier level of content or satisfaction in the
school context, SES, and other covariates. This particular finding is
consistent with Giolla and Kajonius (2018) and Brannlund and
Edlund (2020), who underline that gender differences in personality,
well-being or health are somewhat larger in countries such as Sweden
which are characterized by a higher level of gender equality. Other
covariates such as SES, non-cognitive factors, or migration

Frontiers in Psychology

background did not contribute substantially to the multivariate
models. Only gender increased the R’ values in the regression
models considerably.

The pertinence of gender might be related to the fact that girls
outperform boys in the Swedish school context and other national
contexts, at least until a typical post-tertiary education age has been
surpassed. These includes broader cognitive skills that tap into
cognitive ability (Borgonovi et al., 2021). Hence, girls work hard for
their school grades at the upper-secondary level, and in tandem with
stress, hormonal and temperamental fluctuations throughout the
menstrual cycle (e.g., Peters et al., 2020) this may lead to recurring
experiences of emotional instability and physical problems (e.g.,
stomachache and headaches). Moreover, girls have higher cognitive
ability at least until age 13, and perhaps even until later years (e.g.,
Borgonovi et al., 2021). Hence, if males cognitively catch up with
females at an adult age the cognitive ability-well-being nexus might
have a different constitution.

Implications, limitations, and directions for
future research

The study contributes to the ongoing scholarly discussion on
cognitive ability and its relationship with other important factors or
outcomes such as academic achievement, personality, gender, and
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well-being in school contexts (e.g., Bergold et al., 2015; Giota and
Gustafsson, 2021; Weyns et al., 2021; Marks, 2022). While the results
might be restricted to the Swedish context (e.g., Boman, 2023a; Giota
and Gustafsson, 2021) the study nonetheless adds to the international
corpus in this regard.

The current study, which was based on one Swedish cohort of
school students, has several limitations. As is the case with many
longitudinal data sources, more values are missing at the latest points
of measurement which in this case are in Grade 12 (T3) compared to
Grade 3 (T1) and Grade 6 (72). Yet, the sample size is relatively large
(N=2,705) and thus the authors are rather confident in its reliability.
However, it remains unknown if these results could be transferred to
other developmental or national contexts. Moreover, compared to
several medical studies the current study has a limited timeframe
(6 years). Nonetheless, regarding educational contexts and transition
phases this constitutes a substantial and important timeframe (e.g., see
Malanchini et al., 2024).

There are also other ways to measure well-being, particularly
emotional stability, such as through the neuroticism items that are part
of the Five-factor Model (e.g., Rammstedt and John, 2007). Hence,
future research may combine and compare well-being constructs with
Five-factor Model constructs in this regard.

Furthermore, there are other limitations. For example, we did not
measure relations between well-being, cognitive ability, and academic
achievement as these were not part of our exploratory study. Overall,
we consider these relations to be well-established and therefore of less
scientific novelty. However, during exploration processes of the data
set, the authors found substantial relations between cognitive ability
(measured in Grade 6) and grade point average in Grade 12. Moreover,
some variables were only measured in Grade 6 (e.g., school content).
This is because we deliberately omitted intermediate years of
measurement (Grade 9) to investigate longer developmental
trajectories. Some variables do also have only one point
of measurement.

In addition, many of the covariates are, to a degree,
intercorrelated and might therefore overlap. For example, self-
rated abilities (i.e., non-cognitive abilities) tap into cognitive
abilities and higher SES are associated with higher cognitive ability.
However, these intercorrelations are small (r=0.30<) with regard
to the current data set and in general (Marks, 2022; Marks and
O’Connell, 2021). That is also why the mediation models may omit
covariates. Broader path models are based on regression
coefficients (Kline, 2016). Hence, our linear regression models
complement the mediation models. Moreover, we had little
theoretical interest in other covariates than cognitive ability, well-
being and gender.

Nevertheless, our study contributes with knowledge on the under-
researched topic of the relations between cognitive ability, well-being
and gender, using high-quality longitudinal data. We find that gender
partially mediates the relations between cognitive ability and

References

Alverson, J. (2014). A model of hopelessness, belongingness, engagement, and
academic achievement. Ph.D. dissertation. Tuscaloosa: University of Alabama.

Andersen, S. C., Gensowski, M., Ludeke, S., and John, O. (2020). A stable relationship
between personality and academic performance from childhood through adolescence:

Frontiers in Psychology

10.3389/fpsyg.2024.1396682

well-being, and that gender is a significant predictor of well-being as
female students have lower levels of self-reported well-being.
Moreover, we less expectedly found that cognitive ability partly
mediates the association between gender and well-being.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary materials, further inquiries can be directed
to the corresponding author.

Ethics statement

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. Written informed consent from the
[patients/participants OR patients/participants legal guardian/next of
kin] was not required to participate in this study in accordance with
the national legislation and the institutional requirements.

Author contributions

BB: Conceptualization, Methodology, Writing - original draft,
Writing - review & editing. MW: Data curation, Formal analysis,
Software, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

an original study and replication in hundred-thousand-person samples. J. Pers. 88,
925-939. doi: 10.1111/jopy.12538

Bergold, S., Wirthwein, L., Rost, D. F, and Steinmayr, R. (2015). Are gifted adolescents
more satisfied with their lives? Front. Psychol. 6:1623. doi: 10.3389/fpsyg.2015.01623

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1396682
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1111/jopy.12538
https://doi.org/10.3389/fpsyg.2015.01623

Boman and Wiberg

Boman, B. (2023a). The influence of SES, cognitive and non-cognitive abilities on
grades: cross-sectional and longitudinal evidence from two Swedish cohorts. Eur. J.
Psychol. Educ. 38, 587-603. doi: 10.1007/s10212-022-00626-9

Boman, B. (2023b). Is the SES and academic achievement relationship mediated by
cognitive ability? Evidence from PISA 2018 using data for 77 countries. Front. Psychol.
14:1045568. doi: 10.3389/fpsyg.2023.1045568

Boman, B., and Wiberg, M. (2024). The influence of SES, migration background and
non-cognitive abilities PISA reading and mathematics achievement: evidence from
Sweden. Eur. J. Psychol. Educ. doi: 10.1007/s10212-024-00805-w

Borgonovi, E, Choi, U., and Paccagnella, M. (2021). The evolution of gender gaps in
numeracy and literacy between childhood and adulthood. Econ. Educ. Rev. 82:102119.
doi: 10.1016/j.econedurev.2021.102119

Brannlund, A., and Edlund, J. (2020). Educational achievement and poor mental
health in Sweden: the role of family socioeconomic resources. Educ. Ing. 11, 69-87. doi:
10.1080/20004508.2019.1687079

Bronfenbrenner, U. (1994). Ecological models of human development. International
Encyclopedia of Education, 3. Oxford: Elsevier.

Calvin, G. D,, Batty, G., Der, C. E,, Brett, A, Taylor, A. P, Cukic, L, et al. (2017).
Childhood intelligence in relation to major causes of death in 68 year follow-up:
prospective population study. BMJ 357:j2708. doi: 10.1136/bm;.j2708

Catell, R. B. (1987). Intelligence: its structure, growth, and action. New York: Elsevier Science.
Cohen, J. (1988). Statistical power analysis for the behavioral sciences. London: Routledge.

Deary, L, and Johnson, W. (2010). Intelligence and education: causal perceptions drive
analytic processes and the conclusions. Int. J. Epidemiol. 39, 1362-1369. doi: 10.1093/
ije/dyq072

Deary, I, Strand, S., Smith, P,, and Fernandes, C. (2007). Intelligence and educational
achievement. Intelligence 35, 13-21. doi: 10.1016/j.intell.2006.02.001

Duckworth, A., and Seligman, M. (2005). Self-discipline outdoes IQ in predicting
academic performance of adolescents. Psychol. Sci. 16, 939-944. doi:
10.1111/j.1467-9280.2005.01641.x

Falk, A., Kosse, E, Pinger, P.,, Schildberg-Horisch, H., and Deckers, T. (2021).
Socioeconomic status and inequalites in Children’s IQ and economic preferences. J. Polit.
Econ. 129, 2504-2545. doi: 10.1086/714992

Giolla, E. M., and Kajonius, P. J. (2018). Sex differences in personality are larger in
gender equal countries: replicating and extending a surprising finding. Int. J. Psychol. 54,
705-711. doi: 10.1002/ijop.12529

Giota, J., Cliffordson, C., Nielsen, B., and Berndtsson, A. (2008). Insamling av
enkatuppgifter i grundskolans arskurs 9 varen 2008 fér UGU-projektets attonde kohort
(fodda 1992). [Collection of questionnaire data in lower-secondary school, Grade 9, for
the UGU project’s eight cohort (born in 1992)]: University of Gothenburg.

Giota, J., and Gustafsson, J.-E. (2017). Perceived demands of schooling, stress and
mental health: changes from grade 6 to grade 9 as a function of gender and cognitive
ability. Stress. Health 33, 253-266. doi: 10.1002/smi.2693

Giota, J., and Gustafsson, J.-E. (2021). Perceived academic demands, peer and teacher
relationships, stress, anxiety, and mental health: changes from grade 6 to 9 as a function of
gender and cognitive ability. Scand. ], Educ. Res. 65, 956-971. doi:
10.1080/00313831.2020.1788144

Guez, A., Panaiotis, T., Peyere, H., and Ramus, E (2018). Predictors of the IQ-
achievement gap in France: a longitudinal analysis. Intelligence 69, 104-116. doi:
10.1016/j.intell.2018.05.008

Gustafsson, J.-E. (1984). A unifying model for the structure of intellectual abilities.
Intelligence, 8, 179-203.

Hérngyvist, K. (2000). “Evaluation through follow-up. A longitudinal program for
studying education and career development” in Seven Swedish longitudinal studies in
behavioural science. ed. C.-G. Janson (New York: Forskningsradsnamnden).

Heller-Sahlgren, G. (2018). Smart but unhappy: independent-school competition and
the wellbeing-efficiency trade-off in education. Econ. Educ. Rev. 62, 66-81. doi:
10.1016/j.econedurev.2017.10.005

Hu, L.-t., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equ. Model.
Multidiscip. J. 6, 1-55. doi: 10.1080/10705519909540118

Klapp, T., Klapp, A., and Gustafsson, J.-E. (2024). Relations between students’ well-
being and academic achievement: evidence from Swedish compulsory school. Eur. J.
Psychol. Educ. 39, 275-296. doi: 10.1007/s10212-023-00690-9

Kline, R. (2016). Principles and practice of structural equation modeling. New York:
Guilford Press.

Lai, K., and Green, S. B. (2016). The problem with having two watches: assessment of
fit when RMSEA and CFI disagree. Multivar. Behav. Res. 51, 220-239. doi:
10.1080/00273171.2015.1134306

Laidra, K., Pullmann, H., and Allik, J. (2007). Personality and intelligence as predictors
of academic achievement: a cross-sectional analysis. Personal. Individ. Differ. 42,
441-451. doi: 10.1016/j.paid.2006.08.001

Leavitt, V. M., Buykturkoglu, K., and Sumowski, J. F. (2017). Protective personality
traits: high openness and low neuroticism linked to better memory in multiple sclerosis.
Mult. Scler. J. 23, 1786-1790. doi: 10.1177/1352458516685417

Frontiers in Psychology

10.3389/fpsyg.2024.1396682

Li, Y., Hu, T, Ge, T, and Auden, E. (2019). The relationship between home-based
parental involvement, parental educational expectation and academic performance of
middle school students in mainland China: a mediation analysis of cognitive ability. Int.
J. Educ. Res. 97, 139-153. doi: 10.1016/j.ijer.2019.08.003

Malanchini, M., Allegrini, A. G., Nivard, M. G., Biroli, P, Rimfeld, K., Cheesman, R.,
et al. (2024). Genetic associations between non-cognitive skills and academic
achievement over development. Nat. Hum. Behav. doi: 10.1038/s41562-024-01967-9

Malone, G. P, Pillow, D., Osman, A., Pillow, D. R, and Osman, A. (2012). The general
belongingness scale (GBS): assessing achieved belongingness. Personal. Individ. Differ.
52,311-316. doi: 10.1016/j.paid.2011.10.027

Mammadov, S. (2022). Big five personality traits and academic performance: a meta-
analysis. J. Pers. 90, 222-255. doi: 10.1111/jopy.12663

Marks, G. N. (2022). Cognitive ability has powerful, widespread and robust effects on
social stratification: evidence from the 1979 and 1997 US National Longitudinal Surveys
of youth. Intelligence 94:101686. doi: 10.1016/j.intell.2022.101686

Marks, G. N., and O’Connell, M. (2021). Inadequacies in the SES-achievement model:
evidence from PISA and other studies. Rev. Educ. 9:3293. doi: 10.1002/rev3.3293

Maxwell, S. E., Cole, D. A., and Mitchell, M. A. (2011). Bias in cross-sectional analyses
of longitudinal mediation: partial and complete mediation under an autoregressive
model. Multivar. Behav. Res. 46, 816-841. doi: 10.1080/00273171.2011.606716

Muthén, B., and Muthén, L. (2020). MPLUS (version 8.7) [computer software].

Peters, J. R., Owens, S. A., Schmalenberger, K., and Eisenlohr-Moul, T. (2020).
Differential effects of the menstrual cycle and proactive aggression in borderline
personality disorder. Aggress. Behav. 46, 151-161. doi: 10.1002/ab.21877

Pollard, E. L., and Lee, P. D. (2003). Child well-being: a systematic review of the
literature. Soc. Indic. Res. 61, 59-78. doi: 10.1023/A:1021284215801

Poropat, A. E. (2009). A meta-analysis of the five-factor model of personality and
academic performance. Psychol. Bull. 135, 322-338. doi: 10.1037/a0014996

Rammstedt, B., and John, O. P. (2007). Measuring personality in one minute or less: a 10
item short version of the big five inventory in English and German. J. Res. Pers. 41, 203-212.
doi: 10.1016/j.jrp.2006.02.001

Sackett, P. R., Kuncel, N. R., Arneson, J. J., Cooper, S. R., and Waters, S. D. (2009).
Does socioeconomic status explain the relationship between admissions tests and post-
secondary academic performance? Psychol. Bull. 135, 1-22. doi: 10.1037/a0013978

Schmitt, N. (2007). The interaction of neuroticism and gender and its impact on self-
efficacy and performance. Hum. Perform. 21, 49-61. doi: 10.1080/08959280701522197

Sirin, S. (2005). Socioeconomic status and academic achievement: a meta-review of
research. Rev. Educ. Res. 75, 417-453. doi: 10.3102/00346543075003417

Stephan, Y., Sutin, A. R., Luchetti, M., Aschwanden, D., and Teracciano, A. (2022). 1Q
in adolescence and cognition over 50 years later: the mediating role of adult personality.
Intelligence 94:101682. doi: 10.1016/j.intell.2022.101682

Sutin, A. R., Stephan, Y., Luchetti, M., Aschwanden, D., Sesker, A. A.,
O’Suilleabhdin, P. S., et al. (2021). Self-reported and mother-rated personality traits
at age 16 are associated with cognitive function measured concurrently and 30 years
later. Psychol. Med., 52, 1-11. doi: 10.1017/50033291721000672

Svensson, A. (1964). Sociala och regionala faktorers samband med G6ver-och
underprestation i skolarbetet: University of Gothenburg.

Svensson, A., Nielsen, B., and Berntson, A. (2007). GOLD: Gothenburg Educational
Longitudinal Database. “Kodning av féréldrars utbildning baserad pa SUN 2000”.
Technical Report.

VanderWeele, T. J., Trudel-Fitzgerald, C., Allin, P, Farelly, C., Fletcher, G.,
Frederick, D. J., et al. (2020). Current recommendations of the selection of measures of
well-being. Prev. Med. 133:106004. doi: 10.1016/j.ypmed.2020.106004

Vazsonyi, A. T., Javakhishvili, M., and Blatny, M. (2022). Does self-control outdo IQ
in predicting academic performance? J. Youth Adolesc. 51, 499-508. doi: 10.1007/
510964-021-01539-4

von Stumm, S., Hell, B., and Chamorro-Premuzic, T. (2011). The hungry mind:
intellectual curiosity is the third pillar of academic performance. Perspect. Psychol. Sci.
6, 574-588. doi: 10.1177/1745691611421204

Weisberg, Y. J., DeYoung, C. G., and Hirsh, J. B. (2011). Gender differences in
personality across the ten aspects of the big five. Front. Psychol. 2:178. doi: 10.3389/
fpsyg.2011.00178

Wiberg, M., and Rolfsman, E. (2023). Students’ self-reported background SES
measures in TIMSS in relation to register SES measures when analysing students’
achievements in Sweden. Scand. ]. Educ. Res. 67, 69-82. doi: 10.1080/00313
831.2021.1983863

Weyns, T., Colpin, T., and Verschueren, K. (2021). The role of school-based relations
for school well-being: How different are high- and average-ability students? Br. J. Educ.
Psychol. 91, 1127-1145.

Zeidner, M. (2021). “Don’t worry-be happy”: the sad state of happiness research in
gifted students. High Abil. Stud. 32, 125-142. doi: 10.1080/13598139.2020.1733392

Zhao, X., Lynch, ., and Chen, Q. (2010). Reconsidering baron and Kenny: myths and
truths about mediation analysis. J. Consum. Res. 37, 197-206. doi: 10.1086/651257

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1396682
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s10212-022-00626-9
https://doi.org/10.3389/fpsyg.2023.1045568
https://doi.org/10.1007/s10212-024-00805-w
https://doi.org/10.1016/j.econedurev.2021.102119
https://doi.org/10.1080/20004508.2019.1687079
https://doi.org/10.1136/bmj.j2708
https://doi.org/10.1093/ije/dyq072
https://doi.org/10.1093/ije/dyq072
https://doi.org/10.1016/j.intell.2006.02.001
https://doi.org/10.1111/j.1467-9280.2005.01641.x
https://doi.org/10.1086/714992
https://doi.org/10.1002/ijop.12529
https://doi.org/10.1002/smi.2693
https://doi.org/10.1080/00313831.2020.1788144
https://doi.org/10.1016/j.intell.2018.05.008
https://doi.org/10.1016/j.econedurev.2017.10.005
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1007/s10212-023-00690-9
https://doi.org/10.1080/00273171.2015.1134306
https://doi.org/10.1016/j.paid.2006.08.001
https://doi.org/10.1177/1352458516685417
https://doi.org/10.1016/j.ijer.2019.08.003
https://doi.org/10.1038/s41562-024-01967-9
https://doi.org/10.1016/j.paid.2011.10.027
https://doi.org/10.1111/jopy.12663
https://doi.org/10.1016/j.intell.2022.101686
https://doi.org/10.1002/rev3.3293
https://doi.org/10.1080/00273171.2011.606716
https://doi.org/10.1002/ab.21877
https://doi.org/10.1023/A:1021284215801
https://doi.org/10.1037/a0014996
https://doi.org/10.1016/j.jrp.2006.02.001
https://doi.org/10.1037/a0013978
https://doi.org/10.1080/08959280701522197
https://doi.org/10.3102/00346543075003417
https://doi.org/10.1016/j.intell.2022.101682
https://doi.org/10.1017/S0033291721000672
https://doi.org/10.1016/j.ypmed.2020.106004
https://doi.org/10.1007/s10964-021-01539-4
https://doi.org/10.1007/s10964-021-01539-4
https://doi.org/10.1177/1745691611421204
https://doi.org/10.3389/fpsyg.2011.00178
https://doi.org/10.3389/fpsyg.2011.00178
https://doi.org/10.1080/00313831.2021.1983863
https://doi.org/10.1080/00313831.2021.1983863
https://doi.org/10.1080/13598139.2020.1733392
https://doi.org/10.1086/651257

	Cognitive ability, gender, and well-being in school contexts: longitudinal evidence from Sweden
	Introduction
	The current study
	Method
	Data
	Instruments
	Well-being
	Cognitive ability
	Covariates
	SES
	Migration background
	Gender
	Non-cognitive abilities
	Analytical procedures

	Results
	Discussion
	Summary of the results
	Implications, limitations, and directions for future research


	References

