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Abstract: Several constructs shown as good predictors of school performance. However, previous studies have focused only on a part
of these predictors, making it difficult to understand their interaction to predict school performance. This study verified the associations
(correlations), predictions (linear regressions), and relationship dynamics (network analysis) of variables (intelligence, EI, personality,
and executive functions) that predict school performance (Portuguese, mathematics, and general) in children and adolescents in the
elementary education. In total, 133 students were submitted to instruments to assess the predictive abilities and performance measures
included in this study. Regression analyses showed emotional intelligence and abstract reasoning as the main positive predictors of school
performance, and the agreeableness/openness trait as a positive predictor of overall performance and mathematics. The results corroborated
by centrality indicators estimated through network analyses. This study advances when considering several variables concurrently.
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Habilidades Socioemocionais e Cognitivas: Relacoes com o0 Desempenho
Escolar no Ensino Fundamental

Resumo: Diversos construtos tém se mostrado bons preditores do desempenho escolar. Entretanto, estudos anteriores tém se
concentrado em apenas parte desses preditores, dificultando a compreensdo de sua interagdo para predi¢do do desempenho escolar.
Este estudo teve por objetivo verificar as associagdes (correlagdes), predicoes (regressdes lineares) e dinamicas das relagdes (analises
de rede) de variaveis preditoras (inteligéncia, IE, personalidade e fungdes executivas) do desempenho escolar (portugués, matematica
e geral) em criangas e adolescentes no ensino fundamental. Um total de 133 estudantes foram submetidos a instrumentos de avaliagdo
das habilidades preditoras e das medidas de desempenho considerados neste estudo. Por meio de analises de regressdo constatou-se a
inteligéncia emocional e o raciocinio abstrato como os principais preditores positivos do desempenho escolar, e o trago de abertura/
amabilidade como preditor positivo do desempenho geral e matematica. Resultados corroborados pelos indicadores de centralidade
estimados por meio das analises de rede. Este estudo avanga ao considerar diversas variaveis concomitantemente.

Palavras-chave: rendimento escolar, aptiddo cognitiva, inteligéncia emocional, ensino fundamental

Habilidades Socioemocionales y Cognitivas: Relaciones con el Rendimiento
Escolar en la Escuela Primaria

Resumen: Se ha demostrado que varios constructos son buenos predictores del rendimiento escolar. Sin embargo, los estudios
anteriores se han centrado solo en parte de estos predictores, lo que dificulta comprender su interaccion para predecir el rendimiento
escolar. Este estudio verifico las asociaciones (correlaciones), predicciones (regresiones lineales) y dindmicas de las relaciones
(analisis de redes) de las variables predictoras (inteligencia fluida, inteligencia emocional, rasgos de personalidad y control inhibitorio)
del rendimiento escolar (portugués, matematicas y general) en nifios y adolescentes en la escuela primaria. Un total de 133 alumnos
fueron sometidos a instrumentos para evaluar las habilidades predictivas y las medidas de rendimiento consideradas en este estudio.
Mediante el analisis de regresion se observo la inteligencia emocional y el razonamiento abstracto como los principales predictores
positivos del rendimiento escolar, y el rasgo de apertura/amabilidad como un predictor positivo del rendimiento general y de
matematicas. Los resultados fueron corroborados por indicadores de centralidad estimados a través de andlisis de redes. Este estudio
avanza al considerar varias variables de manera concurrente.

Palabras clave: rendimiento escolar, aptitud cognitiva, inteligencia emocional, ensefianza de primer grado
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performance of elementary school students in Brazil. Recent
data from the Organisation for Economic Co-operation
and Development (OECD, 2018) show that, on average,
the performance of Brazilian students in mathematics, reading,
and science is in the lower quartile among the 78 countries
evaluated. This occurs despite the Brazilian government
investing 6.0% of its gross domestic product (GDP) in
education, more than the average of OECD countries that
invest 5.5% (Ministério da Economia, 2018). These data
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suggest the necessity to identify other variables related to
school performance, to understand the mechanisms, and to use
them for the elaboration of school and curricula practices,
and for the orientation of public educational policies.

Intelligence, especially fluid intelligence (Gf),
and other constructs treated as socio-emotional abilities,
such as emotional intelligence (EI), personality traits and
executive functions (EF) are the psychological variables
that demonstrated this potential, these constructs are well
established in psychology that were proved as predictors of
school performance (Gongalves et al., 2017; Jesus Junior,
Silva, Valentini, & Primi, 2020; MacCann et al., 2020;
Soto, 2019). However, it was observed no reports that
included these variables in the same study, which would allow
us to know their interrelationships and how they contribute
to the improvement of school performance. Thus, in order to
contribute to the filling of these gaps, this study explored the
possible relationships between a set of cognitive and socio-
emotional variables (independent variables) with school
performance (dependent variable) in Brazilian children
and adolescents. Such independent variables will be briefly
described and discussed below.

Fluid intelligence and socio-emotional skills

Fluid intelligence (Gf) can be defined as the ability to
extract new knowledge from the available information.
This process occurs by the combination of a series of more
basic capabilities related to perception, attention, and working
memory. Perception and attention provide the identification
of the parts of a problem and its general and specific
characteristics, whereas the working memory keeps this
information available to the consciousness and performs the
operations of comparison, generation and testing hypotheses,
extrapolations, and transformation of information, resulting
in a better understanding of the problem and increased
chances of solving it (Jesus Junior et al., 2020; Schneider &
McGrew, 2018). Since these processes are requested for
school learning, their relationship with grades is well
documented. Studies with American students showed that Gf
is the leading predictor of performance in reading (Cormier,
Bulut, McGrew, & Singh, 2017) and in mathematics
(Cormier, McGrew, Bulut, & Funamoto, 2017). Similarly,
a longitudinal study with Brazilian children showed that
Gf is associated with gain in learning (Portuguese and
mathematics) (Jesus Junior et al., 2020).

More recently, socio-emotional skills are considered
as important as cognitive skills for learning and school
performance. Socio-emotional skills allow us to understand
and to intervene in how people relate to themselves (emotions
and behavioral tendencies), their culture (beliefs, values) and
social relationships, and how a person uses this knowledge and
skills to make decisions in their life (Schonert-Reichl, Kitil, &
Hanson-Peterson, 2017). They can be accessed through many
constructs, including emotional intelligence (EI) (MacCann
et al., 2020), personality traits (Soto, 2019), and executive
functions (Gongalves et al., 2017), which are well established
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in psychology and accepted by specialized entities such as the
OECD (2018) and the Collaborative for Academic, Social,
and Emotional Learning — CASEL (Brackett, 2018).

Emotional intelligence is a set of skills related to the
perception, reasoning, understanding, and regulation of
emotions (Mayer, Caruso, & Salovey, 2016). Skills that have
a direct influence on the regulation of goal-driven behaviors
(Sanchez-Garcia, Extremera, & Fernandez-Berrocal, 2016).
In the school context, for example, a person with a high
level of EI tends to seek an emotional configuration that
helps them achieve their learning goals (Brackett, Bailey,
Hoffmann, & Simmons, 2019). A recent meta-analysis study
supports this statement by finding that EI is a good predictor
of academic performance, and that this occurs especially by
the understanding and regulation of emotions (MacCann
etal., 2020). Thus, this variable was included in this research.

Another skill set that seems to affect a number of
aspects in real life are so-called executive functions.
They are defined as a set of cognitive and metacognitive
processes that enable the individual to make decisions, to
evaluate, and to adapt their behaviors and strategies, seeking
to achieve a goal (Diamond & Ling, 2016). Characterized as
the ability to inhibit irrelevant stimuli and allow reflection on
decision-making before issuing any response (Diamond &
Ling, 2016), the inhibitory control (IC) is a variable capable
of predicting academic performance, both in Brazilian
(Gongalves et al., 2017) and American children (Morgan,
Farkas, Hillemeier, Pun, & Maczuga, 2018). In fact, the IC
seems to be the basis of self-regulation and the ability to
postpone gratification, allowing, for example, students
to stop going out with friends to study. Skills that relate
to school performance (Herndon & Bembenutty, 2017).
Thus, the IC was chosen to integrate this study because
it is the component that through self-regulation intersects
thought and behavior, and, therefore, may be more related
to socio-emotional abilities.

Another psychological factor that influences behavior is
personality. The model of the five major factors is recognized
as a useful taxonomy for the study and investigation of
how people can differ in their emotional, interpersonal,
experiential, behavioral, and motivational styles in a less
situational way. Traditionally, these factors are described as
extroversion, agreeableness, conscientiousness, emotional
stability (vs neuroticism), and openness to experience
(Soto, 2019), besides these traits influence how a person
interprets reality. At school, for example, agreeableness
can make the students more cooperative with teachers and
colleagues, whereas conscientiousness make them organized
to fulfill his goals and persists in the face of difficulties.
In fact, meta-analysis studies showed conscientiousness
as the most prominent predictor of school performance,
reaching predictive values comparable to those of cognitive
abilities, and remaining predictive even when the correlation
is controlled by intelligence measures. Other less prominent
predictors are the traits of agreeableness and openness, whose
correlations are weaker and not so consistent from one study to
another (Poropat, 2009, 2014; Sori¢, Penezi¢, & Buri¢, 2017).
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Based on these meta-analytical studies, these variables were
also tested as predictors of school performance in this study.

Then, it was observed studies demonstrating the
relationship of cognitive aspects (such as intelligence)
(Cormier, Bulut et al., 2017; Comier, McGrew et al., 2017)
and socio-emotional (Brackett et al., 2019; Diamond &
Ling, 2016; Gongalves et al. 2017; MacCann et al., 2020;
Poropat, 2009) with school performance. However, most
studies conducted in this field usually consider only a socio-
emotional variable (MacCann et al., 2020) and/or a cognitive
variable (Cormier, Bulut et al., 2017) per study, which limits
the understanding of how these independent variables work
when considered concomitantly.

Costa and Fleith (2019), in a systematic review of the
literature, concluded that school performance is determined
by a multiplicity of cognitive and socio-emotional variables,
and that these variables should be measured by standardized
instruments in the same study to allow the observation of
their interactions in the prediction of school performance.
This study aims to contribute to the filling of this gap, besides
it searches for new theoretical models that seek to integrate
cognitive and socio-emotional processes, such as cold and hot
intelligences (Schneider, Mayer, & Newman, 2016) and the
integrated model of differences related to affection (Hughes &
Evans, 2018). All models share the proposal of integration of
cognitive and socio-emotional processes to explain the results
that people obtain from their efforts to achieve their life goals.

In this sense, the goal was to verify the associations
(correlations), predictions (linear regressions), and dynamics
of relationships (network analyses) of variables (intelligence,
EIL personality, and executive functions) that predict school
performance (Portuguese, mathematics, and general) in
childrenand adolescents in elementary school. Thus, this study
includes cognitive and socio-emotional variables to explain
the result obtained by students in their learning efforts
(school performance).

Method

This is an explanatory research with quantitative
methodology. Therefore, in order to achieve the proposed
objectives, the following methodological contributions will
be operationalized.

Participants

The sample was obtained by convenience and in a
non-probabilistic manner, it is composed of 133 students
from a public school in Pernambuco, aged 10-6 years
(mean = 11.77 years; SD = 1.14 years), among which 53.4%
were female. Regarding education levels, 12.8% were in
the 5th grade, 45.9% in the 6th grade and 41.4% in the 7th
grade of elementary school. The inclusion criteria were
individuals able to read and to write and demonstrate free
and enlightened agreement to participate in the research.
Neurological disease diagnosis was the exclusion criterion.

Instruments

The participants answered to a Socioeconomic
Questionnaire to characterize the sample, and to the
standardized instruments for assessing intelligence,
emotional intelligence, inhibitory control, and personality
traits. These instruments are described below.

The Abstract Reasoning Test (Ribeiro, Nakano, &
Primi, 2014) has 12 items for the evaluation of fluid intelligence
with analogies. The scores were calculated by the sum of
correct answers. The accuracy obtained in the validation
study was 0.91. In this study, the accuracy index (a = 0.607)
was acceptable for the use in surveys (o> 0.6) as recommended
by the Brazilian Federal Council of Psychology (2018).

The Social and Emotional or Non-cognitive Nationwide
Assessment (SENNA) is an instrument used to assess
skills related to the five major personality traits in children
and adolescents (Primi, John, Santos, & De Fruyt, 2017).
In this study, a version composed of 59 items was used,
divided into two parts; the first was composed of pairs of
items in the opposite directions (poles), which were used to
correct acquiescent responses, according to the procedures
proposed by Soto, John, Gosling and Potter (2008); in the
second part, the participants answered 43 self-report items,
that were operationalized to describe patterns of behavior in
many social spheres, especially in school life. The expected
original traits presented insufficient internal consistencies
(<0.5). Therefore, a factor analysis was performed resulting
in three factors: one that combined the traits of agreeableness/
openness (15 items, a = 0.730), another related to the
extroversion trait (12 items, a = 0.730) and the other to
the conscientiousness trait (6 items, a = 0.712). The scores
on these factors were calculated by the mean of the values
assigned to the items of each factor.

The Emotional Intelligence Test for Children consists
of eight stories representing emotions of joy, sadness,
acceptance, anger, fear, surprise, aversion, and anxiety
(Nakano & Zaia, 2012). Following each story, it is presented
questions that access skills related to EI: perception, reasoning,
understanding, and regulation of emotions. In this study,
a reduced version with 28 items was used. After the disposal of
six items to improve internal consistency, the instrument was
left with 22 items, with a Cronbach’s alpha of 0.728. They were
scored according to the consensus and the total score in the test
was made by the mean percentages of agreement in the items.

The Hayling Test valuates inhibitory control in children
and adolescents (Siqueira et al., 2009). It has 20 sentences
(items), subdivided equally into two parts, which must be
completed by the respondents. In part A, sentences should be
completed with words that are related to the context, whereas
in part B the words associated with the context should be
avoided. The score that reflected the time difference between
the performance of the two tasks (7B - TA) was calculated
using the D score, neutralizing the variability of latencies
among all participants (Ratcliff, Spieler, & McKoon, 2000).
The authors obtained the reliability indexes by calculating
correlations in the test-retest (> 0.5, p < 0.05).
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The Cloze Technique is a procedure for evaluating
reading comprehension, which, in this study, was used as
an indicator of performance in Portuguese. In this process
it was selected a text of approximately 200 words, in which
one every five words are omitted (Boruchovitch, Santos, &
Oliveira, 2007). Examinees should fill these gaps with the
words they deem most appropriate, and one point is obtained
when their answer coincides or has the same meaning as
the original word. The total score is the sum of the correct
answers. The instrument had 32 items, with a Kuder-
Richardson index equal to 0.780.

Math test. This is an adaptation of the mathematical
knowledge test for children and adolescents, whose internal
consistency index was 0.88 (Lopes & Bueno, 2014).
However, as this test was not built for students of the 6th and
7th grade, four items with greater difficulty were introduced.
As a result, the instrument had 13 items (problems involving
aritmetic operations) and presented a Kuder-Richardson
index equal to 0.715. Due to the correlation from high to
moderate (= 0.48, p < 0.01) found between the performance
tests in Portuguese and mathematics, a general school
performance index was calculated by the average of the
scores in these tests.

Procedures

Data collection. To avoid the fatigue of the respondents,
the application of the instruments occurred in four collective
sessions of 45 minutes and one individual session with
10 minutes, which were scheduled within a period of two
weeks, according to the availability of the school. In the first
session, the Emotional Intelligence Test was applied; in the
second, the SENNA; in the third, the Cloze Test; and the Tests
of Abstract Reasoning and mathematics in the last session.
The Hayling test was applied individually in the school library.
All tests were applied by the main author of this work.

Data analysis. The data were entered in an electronic
spreadsheet to carry out Pearson’s correlation analyses,
multiple linear regression and networks to investigate,
respectively, the relationships between the variables,
the power of predicting school performance by cognitive
and socio-emotional variables and the dynamic relationships
between these variables. The correlations from 0.10 to 0.29
were considered low, from 0.30 to 0.49 were moderate and
from 0.5 to 1.0 were high (Pallant, 2013).

The regression analyses were preceded by an analysis
of the following conditions: sample size and normal
distribution of variables, random distribution of residues
and absence of multicolinearity. No significant violations of
these assumptions were observed; thus, the analyses were
conducted with input of the variables by the enter method.
The variables that presented p < 0.05 were considered
significant predictors.

Network analyses are expressed by a graph containing
nodes, representing the study variables, and rods, representing
the connections between the nodes. The arrangement of the
nodes in the graph followed these criteria: (a) nodes more
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correlated with each other are closer; (b) nodes with the highest
number of relationships with the other nodes assume a central
position on the chart; and (c) the thicknesses of the rods represent
the partial correlation, estimated by the LASSO method,
thus the thicker rods represent stronger associations between
the nodes (Machado & Bandeira, 2015). The composition of
the graphs was performed using the Fruchterman-Reingold
algorithm (Epskamp, Borsboom, & Fried, 2018).

Given the results found in previous studies, it was
expected to find a pattern of positive and significant
correlations of cognitive and socio-emotional variables
with school performance measures. However, the study was
more exploratory concerning linear regression and network
analyses, in order to observe how the independent variables
would relate to each other and to the performance measures
(dependent variables). The analyses were performed in the
JASP software, version 0.9 (JASP, 2018).

Ethical Considerations

The project of this research was submitted and approved
by the Research Ethics Committee with Human Beings of
the Universidade Federal de Pernambuco, Center of Health
Sciences, CAAE No. 70873317.9.0000.5208, Opinion
No. 2,259,271. Thus, all the recommendations of the
National Health Council contained in resolutions 466/2012
and 510/2016 were followed.

Results

Firstly, it was performed correlation analyses between
possible predictor variables (abstract reasoning, inhibitory
control, EI, and personality traits) with school performance
measures  (Portuguese, mathematics, and general).
Generally, it was perceived a pattern of positive and
significant correlations of possible predictor variables
with those of school performance. The exceptions are the
inhibitory control and the extroversion trait, presenting non-
significant correlations with the performance in Portuguese.
The measures of intelligence, EI and agreeableness/openness
showed a pattern of positive, moderate, and significant
correlations with the three measures of school performance,
ranging from 0.29 (< 0.05, between agreeableness/ openness
and Portuguese) to 0.50 (< 0.01, performance). On the
other hand, the traits of conscientiousness and extroversion,
and the inhibitory control presented a pattern of positive,
low, and significant correlations with the three measures of
school performance, ranging from 0.17 (p < 0.05, between
conscientiousness and mathematics) to 0.25 (< 0.05,
between extroversion and mathematics).

Then, it was performed multiple linear regression
analyses, aiming to understand the impact of cognitive and
socio-emotional variables on the three school performance
measures. Predictor variables were those that significantly
correlated with the criterion variables. The results can be
seen in Table 1.
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Table 1
Regression model for school performance measures

School Performance (dependent variables)

Psychological characteristic

(independent) Portuguese Mathematics General
B S, s t p B S s t p B S s t p

Emotional Intelligence 0.14 0.04 0.29 3.73 0.000*** 0.06 0.02 021 2.74 0.007** 0.03 0.01 0.28 4.05 0.000%***
Abstract Reasoning 0.64 0.14 0.34 4.53 0.000*** 0.36 0.08 0.34 4.71 0.000*** 0.15 0.03 0.40 5.90 0.000%***
Conscientiousness 0.68 043 0.12 1.60 0.113 0.09 0.24 0.03 039 0.700 0.11 0.08 0.09 127 0207
Amiability/opening 122 073 0.13 1.67 0097 124 041 024 298 0.003** 043 0.14 022 3.04 0.003**
General extroversion - - - - - 0.21 040 0.37 058 0578 —0.01 0.13 0.01 0.53 0.958
Inhibitory Control - - - - - 0.84 040 0.16 2.12 0.036* 023 0.13 0.11 1.68 0.096
Total R? (%) 30 334 43
Abstract Reasoning 0.77 0.15 0.41 524 0.000¥** 0.45 0.08 0.43 551 0.000*** 0.19 0.03 0.49 6.57 0.000***
Conscientiousness 1.04 044 0.18 238 0.019* 048 024 015 195 0.054 023 0.09 020 2.65 0.009%*
Total R? (%) 20 20 27.5

Note. B =beta; S_= erro padrdo; § = beta padronizado; ¢ = valor t; *p < 0.05; **p < 0.01; ***p <0.001.

Generally, EI and abstract reasoning were considered
good predictors in all three models presented. Moreover,
only the agreeableness/openness trait was considered a
significant predictor for overall performance and mathematics,
and the inhibition control was significant only for mathematics.

However, it was perceived that the conscientiousness
trait, which was significantly correlated with the three
performance measures, was no longer a significant predictor
in regression analyses. This result draws attention because
this trait has been indicating as a variable as significant
as intelligence for the prediction of school performance
(Poropat, 2009, 2014). Therefore, it was chosen to perform
a new multiple linear regression analysis only with the
conscientiousness trait and the intelligence measure as

predictors of school performance, whose results are at the
bottom of Table 2. In these conditions—which simulate
the procedure adopted in previous studies—school
performance measures presented part of their variance
explained by conscientiousness, regardless of the variance
explained by abstract reasoning (intelligence measure).
The exception occurred only with performance in
mathematics, in which the significance index fell to
a marginally significant value (between 0.05 and 0.10).

Furthermore, in order to obtain data that would allow
for a dynamic understanding of the interaction of this study
variables, it was performed network analyses for each of the
three performance measures. The results of these analyses
are presented in Figure 1.

Performance in Portuguese

Performance in Mathematics

Overall Performance

Figure 1. Graphical representations of network analyses for school performance measures.

Note. RA: Abstract Reasoning; IE: Emotional Intelligence; CI: Inhibitory control; Amab/Aber: Agreeableness/openness traits; Consc:
Conscientious trait; Port: Performance in Portuguese; Mat: Performance in Mathematics; DesEsc: School Performance.
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Figure 1 shows the strong magnitude of the associations
that the variables EI and abstract reasoning presented with
school performance in Portuguese, mathematics and general
performance. It was also emphasized the direct association
of the variable agreeableness/openness with the performance
in Portuguese, and the indirect association of the traits of
conscientiousness and extroversion, through agreeableness/
openness with the performance in Portuguese. In the three
network analyses, the variable agreeableness/openness
acts as a node-bridge between two sets of variables, one of
which is formed by the measures of academic performance,
abstract reasoning and EI, and the other set formed by
the traits of agreeableness/openness, conscientiousness,
and extroversion. Thus, itwas observed that the agreeableness/
openness trait presented relevant indicators of centrality in
performance analyses in mathematics (connectivity 1.03;
proximity 0.92; strength 0.68), with lower indices than
those presented by the performance in mathematics itself
(connectivity 1.82; proximity 1.25; strength 1.82). Regarding
overall performance, it was obtained similar results,
in which the centrality indexes of the variable agreeableness/
openness (connectivity 1.14; proximity 1.13; strength 0.30)
were lower than those verified for the overall performance
(connectivity 1.43; proximity 1.10; strength 1.90).

Moreover, the performance in mathematics is directly
and moderately affected by the agreeableness/openness
trait, but weakly affected by inhibitory control and the
extroversion trait. Concerning general performance, it is
possible to observe that the stroke of agreeableness/openness
is also directly related to the general school performance.

Discussion

Generally, it was possible to observe that fluid
(abstract reasoning) and emotional intelligences, alongside
agreeableness/openness trait were, in this order, the main
predictors of school performance in this study. This outcome
is compatible with those observed in previous studies,
except that it was not found the conscientiousness trait as
a significant predictor of school performance, as it usually
appears in the literature (Cormier, Bulut et al.,, 2017;
MacCannetal., 2020; Sobowale, Ham, Curlin, & Yoon, 2018;
Sori¢ et al., 2017). Thus, these results support the idea that
intentional and flexible control of perception, attention,
and memory (fluid intelligence) is important for learning and
solving new problems (Schneider et al., 2016). However,
this more cognitive function seems to be optimized by two
other functions, one more emotional (EI) and the other more
relational (the trait of agreeableness/openness).

Previous studies support the idea that the ability to
perceive, to reason, to understand, and to regulate emotions
related to emotional intelligence keeps the emotional
demands—such as distraction, frustration, anxiety, among
others—under control, allowing the application of fluid
intelligence to learning for longer. For example, it was
found that emotionally intelligent people tend to have higher
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psychological well-being (Sanchez-Garcia et al., 2016),
more flexible thinking and aimed at achieving long-term
results (Fernandez-Berrocal, Extremera, Lopes, & Ruiz-
Aranda, 2014), and interpreting stressful situations more as
a challenge than as a threat (Sarrionandia, Ramos-Diaz, &
Fernandez-Lasarte, 2018). Thus, it is correct to expect that
the results will also apply to children in learning situations,
where increased EI should help them interpret school
requirements as a challenge, and to maintain focus on
achieving long-term results, prolonging their satisfaction
with activities for longer.

Consecutively, the agreeableness/openness factor can
be understood by the underlying nature of the constructs
that compose it. Openness is represented by exploratory
behaviors, which goes against the characteristics that
De Raad and Schouwenburg (1996) describe as desirable
behaviors in a student, because they are positively
related to motivation for learning and critical thinking.
The operationalization of agreeableness reflects tendencies
to act cooperatively and sympathetically, which may be
related to the fulfillment of the teacher’s instructions,
effort and concentration in tasks related to learning
(Vermetten, Lodewijks, & Vermunt, 2001). Therefore,
the results obtained in this study seem to suggest that general
school performance and mathematics are also associated
with behaviors resulting from curiosity and motivation to
understand the world, associated with the tendency to act
collaboratively and follow the teacher’s instructions.

As described, different from what was expected,
the conscientiousness trait was not a significant predictor of
school performance (Portuguese, mathematics and general).
Therefore, explanatory factors can be raised: bias of the
measurement instrument, insertion of more predictor
variables in the study, and some unknown factor related to
the Brazilian cultural context. Regarding the instrument,
the conscientiousness factor was represented by items related
to performance, such as “I do my tasks in the best way I
can” or “I am a dedicated and hardworking student.” These
behaviors are related to conscientiousness, but the trait as a
whole is broader, involves behaviors directed to objectives,
persistence in the face of obstacles, organization, discipline,
among others (Soto, 2019), whose absence of representation
may have made the association non-significant.

Other predictor variables inserted in this study
may have altered the unique variance shared between
conscientiousness and school performance. One fact to be
observed in relation to this is that, surprisingly, the factors
of agreeableness and openness joined into one. In previous
studies (Poropat, 2009, 2014), these traits appear as predictors
of school performance, but, in our study, its predictor power
may have been expanded by the combination of factors into
only one. Furthermore, the insertion of EI measures and
inhibitory control may have contributed to mitigate the effect
of the conscientious trait, making it not significant.

Finally, the effect of the cultural context can be suggested
due to studies that were taken as a reference, especially the
Poropat meta-analyses (2009, 2014) that did not include
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Brazilian studies. However, it could be assumed that the
way the school environment is organized in Brazil is quite
different from other countries. A survey by the OECD (2018),
for example, shows that Brazilian teachers spend around
20% of their class time trying to get the classroom in order.
Factors such as this may require personal (socio-emotional)
skills different from those of more organized countries. These
explanatory possibilities must be investigated in future studies.

Thus, by identifying abstract reasoning, EIL,
and agreeableness/openness trait as consistent predictors of
academic performance, this study supports and corroborates
the hypotheses raised by educators and psychologists about
the usefulness and potential to integrate the learning of
socio-emotional skills in the school curriculum (Brackett
etal., 2019). However, this study advances by considering four
important psychological constructs (intelligence, emotional
intelligence, personality traits, and inhibiting control) as
possible predictors of school performance in the same study.

A significant implication of this result is that the three
variables contribute independently (directly) to school
performance. More broadly, this study identified three
psychological aspects that influence school performance
and that can be developed through curricular strategies
and educational policies: cognitive (Gf), emotional (EI),
and social/relational (agreeableness/openness). This suggests
that the improvement of the public educational system is
directly related to these three aspects, which can be achieved
with investment in the training of managers and teachers,
favoring the development of curricular strategies that address
the socio-emotional aspects alongside the cognitive ones.

In fact, evidence has indicated the significance of the
principal’s leadership for the construction of a safe and
collaborative school environment, within which there is a
significant improvement in student performance (Oliveira &
Carvalho, 2018). The results found in this study contribute
to the scientific advance by identifying which aspects must
be contemplated by educational policies and school actions.
These aspects are addressed in programs for the development
of socio-emotional skills, such as RULER Approach to
Social and Emotional Learning (Brackett et al., 2019),
a program based on the theory of emotional intelligence
capable of improving grades and the school environment.
However, as all research is a clipping of reality, some
limitations are noteworthy. One of them was the reduced
number of participants, which were also limited to schools
in a metropolitan city in Northeastern Brazil, suggesting
caution with the generalization of the results found and
the need for investigations with larger samples. Another
limitation concerns the reduced versions of the instruments
not presenting the same dimensionality as the original
versions, which is acceptable considering the participants’
age group, but also makes it difficult to interpret the
results. Nevertheless, the study made it possible to identify
cognitive and socio-emotional variables that directly affect
school performance, providing significant information
to school managers and teachers to direct educational policies
and teaching strategies that address these aspects.
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