Fabia Morales-Vives, Elisa Camps, and Jorge Manuel Dueñas

Psicothema 2020, Vol. 32, No. 1, 84-91
doi: 10.7334/psicothema2019.262

ISSN 0214 - 9915 CODEN PSOTEG
Copyright © 2020 Psicothema
www.psicothema.com

Predicting academic achievement in adolescents: The role of maturity,
intelligence and personality
Fabia Morales-Vives, Elisa Camps, and Jorge Manuel Dueñas
Universitat Rovira i Virgili

Abstract
Background: Very few studies have examined whether the degree of
adolescents’ maturity has any effect on their academic performance.
Moreover, there are no studies that show whether maturity explains
variance additional to that explained by intelligence and personality.
For this reason, the main aim of the current study was to determine how
psychological maturity, the Big Five personality traits and mental aptitudes
contribute to the prediction of adolescent academic performance. Method:
305 adolescents took part in the study. We performed correlations,
multiple regression analysis and structural equation analysis. Results: As
expected, results show that the main predictor is intelligence. The results
also show that there is a relationship between psychological maturity and
academic performance, although this is due only to the work orientation
subscale. Moreover, conscientiousness influences academic performance
because of its relation to the maturity factor work orientation. Likewise,
openness to experience is also indirectly related to academic performance,
due to its relationship with intelligence. Conclusions: The results of the
current study suggest that psychological maturity is related to academic
performance. Only two personality traits are correlated to academic
performance, conscientiousness and openness to experience, although
these traits do not have direct relationships with academic performance.
Keywords: Academic achievement, personality, psychological maturity,
intelligence, adolescence.

In recent decades the interest in identifying those variables that
are related to academic achievement has been increasing, because
this greater understanding in this area may be useful in reducing
the high rates of academic failure. However, very few studies
have assessed the relationship between the level of maturity and
academic achievement in adolescents, even though adolescence
is a period of life that is full of changes and transformations at
various levels that can generate a considerable amount of stress.
Moreover, although many studies focused on the relationship
between academic performance and variables such as personality,
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Resumen
Predicción del rendimiento académico en adolescentes: el papel de
la madurez, la inteligencia y la personalidad. Antecedentes: se han
realizado muy pocos estudios sobre la posible influencia de la madurez
sobre el rendimiento académico. Además, no hay estudios que muestren si
la madurez explica varianza adicional a la explicada por la inteligencia y la
personalidad. Por ello, el principal objetivo de este estudio es determinar
cómo la madurez, los Cinco Grandes y las aptitudes mentales contribuyen
a la predicción del rendimiento académico en adolescentes. Método: la
muestra está formada por 305 adolescentes. Calculamos correlaciones,
análisis de regresión múltiple y ecuaciones estructurales. Resultados:
como se esperaba, los resultados muestran que el principal predictor
es la inteligencia. Se obtuvo una relación entre madurez y rendimiento
académico, que se debe únicamente a la subescala orientación al trabajo.
Por otra parte, la responsabilidad influye sobre el rendimiento académico
a través de su relación con el factor de madurez orientación al trabajo.
Apertura a la experiencia también está indirectamente relacionado
con el rendimiento académico, debido a su relación con la inteligencia.
Conclusiones: los resultados sugieren que la madurez psicológica está
relacionada con el rendimiento académico. Solo dos rasgos de personalidad
correlacionaron con el rendimiento (responsabilidad y apertura a la
experiencia), aunque sus relaciones no son directas.
Palabras clave: rendimiento académico, personalidad, madurez psicológica,
inteligencia, adolescencia.

intelligence or basic cognitive processes, few of them have
considered these variables simultaneously (Colom, Escorial, Shih,
& Privado, 2007). For this reason, the aim of the current study is to
determine what contribution psychological maturity, the Big Five
personality traits, and mental aptitude make to the prediction of
adolescent academic performance.
A considerable number of studies show that intelligence is one
of the most important predictors of academic performance (e.g.,
Karbach, Gottschling, Spengler, Hegewald, & Spinath, 2013;
Weber, Lu, Shi, & Spinath, 2013). In general, correlations between
intelligence and academic performance range from .30 to .70,
depending on the nature of the sample and the type of test used
(Colom & Abad, 2007; Lynn & Vanhanen, 2012). Personality also
plays an important role in the prediction of academic achievement
because it affects student motivation and behavior in work
situations (e.g., Paunonen & Ashton, 2013; Richardson, Abraham,
& Bond, 2012). In fact, several studies show that personality
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predicts academic performance, even after controlling for the effect
of intelligence (Camps & Morales-Vives, 2013; Poropat, 2009;
Richardson et al., 2012). Moreover, the study carried out by Colom
et al. (2007) with Spanish adolescents found that the predictive
validity for fluid intelligence-memory span was independent of
the predictive validity of personality characteristics, which shows
the importance of measuring both kinds of construct. Within the
Big-Five Personality model, the trait that has most consistently
been related to academic achievement is Conscientiousness (e.g.,
Camps & Morales-Vives, 2013; Poropat, 2009, 2014; Vedel,
Thomsen, & Larsen, 2015). It is likely that students with high
levels of conscientiousness perform better at school because they
tend to be more hard-working, goal oriented and persistent, and are
skilled at organizing their work and time. The meta-analysis carried
out by Poropat (2009) shows that, of all the Five Factor Model
dimensions, this trait has the strongest association with academic
performance, and its correlation with academic performance is
largely independent of intelligence. Another trait that has been
related to academic performance is Openness to experience (Camps
& Morales-Vives, 2013; Poropat, 2014). According to Caprara et
al. (2011), the reason for this relationship is that students with
greater openness to experience are more interested in learning and
discovering new things. However, according to McCrae and Costa
(1985) and Diseth (2003), this result is due to the relationship
between Openness to experience and intelligence, particularly if
it is taken into account that some studies have not controlled for
the effect of intelligence. In fact, although openness to experience
is a personality trait, it is related to intelligence (McCrae & Costa,
1985), so not controlling for intelligence may lead to confusing
results. The results of some studies that did control for intelligence
suggest that Openness to experience is not a direct predictor of
academic performance (Heaven & Ciarrochi, 2012; Rosander,
Bäckström, & Stenberg, 2011).
In general, no significant relationship has been found between
agreeableness and academic performance (Camps & MoralesVives, 2013; Rosander et al., 2011). Moreover, the meta-analysis
carried out by Poropat (2009) shows that extraversion and
emotional stability are not especially relevant to the prediction of
academic performance.
According to Greenberger (1982), there is a relationship
between maturity and educational attainment. More specifically,
students with fewer educational aspirations tend to be less mature.
Therefore, psychological maturity may be related to an interest
in learning and the motivation to carry out academic activities
in the best possible way. Moreover, the study carried out by
Galambos, MacDonald, Napthtali, Cohen and Frias (2005) show
that maturity is related to greater crystallized intelligence and
better performance on some executive tasks. Their study suggests
that those students who are more intelligent are likely to be
more persistent, independent and responsible, and have a clearer
understanding of themselves. Taking into account that crystallized
intelligence depends on learning processes, psychological maturity
and academic performance are expected to be related. However,
very few studies have examined whether the degree of maturity of
adolescents at a particular moment has any effect on their academic
performance. The few studies that have been made on this issue
suggest that it does (e.g., Steinberg et al., 1989; Oh-Hwang,
1994). However, these studies do not assess intelligence, so other
studies need to be made to determine whether these results can be
explained simply by the relationship that psychological maturity

and academic performance have with intelligence, especially with
crystallized intelligence.
In the current study we define psychological maturity as the
ability to take on obligations, to make responsible decisions that
take into account one’s own characteristics and needs, and to
accept the consequences of one’s own actions. This definition
refers specifically to the concept of individual adjustment proposed
by Ellen Greenberger and colleagues (e.g., Greenberger, 1984;
Greenberger & Sørensen, 1973) within their model of psychosocial
maturity, which is divided into three components: work orientation,
self-reliance and identity. Work orientation is defined as the
individual’s willingness to fulfill his or her own obligations (for
example, adolescents start their homework and do not stop until
they finish). Self-reliance is defined as a person’s willingness to
take the initiative, without allowing others to exercise excessive
control. Identity is defined as the adolescent’s understanding of
him or herself.
Although the study carried out by N. Galambos suggests that
maturity affects learning process, the few studies carried out on this
issue have found contradictory results about which components of
maturity are predictors of academic achievement (Steinberg et al.,
1989; Oh-Hwang, 1994). For example, the study carried out by
Steinberg et al. (1989) suggests that identity is indirectly related to
academic performance, through its relationship with self-reliance
and work orientation. However, Oh-Hwang found a direct but
negative relationship, and Berzonsky and Kuk (2005) found a
direct and positive relationship. Although some studies suggest
that independent students with initiative tend to get better grades
(Berzonsky & Kuk, 2005; Santor, Messervey, & Kusumakar,
2000), Camps and Morales-Vives (2013) did not find a relationship
between self-reliance and academic achievement.
Most studies found a direct and positive relation between the
subscale work orientation and academic performance: that is to
say, students who are motivated to succeed and persevere tend to
get better grades (Camps & Morales-Vives, 2013, Greenberger,
1982; Steinberg et al., 1989). It should be noted that Lounsbury
and Gibson (1998) and Lounsbury, Sundstrom, Loveland, and
Gibson (2003) proposed a concept called Work drive, which
evaluates a construct that looks similar to Greenberger’s subscale
work orientation. This concept refers to the enduring motivation
to invest time and effort to complete projects, know deadlines, be
productive and achieve success. Although they are similar concepts,
work orientation is more general, covering more aspects than just
school activities (such as housework or other responsibilities).
Lounsbury et al. (2003) carried out a study on the prediction
of academic achievement in undergraduate students, using as
predictors the variables work drive, intelligence and the Big Five
personality traits. They used a hierarchical multiple regression
analysis and observed that when work drive was entered before the
Big Five variables, the Big Five variables did not add significantly
(either as a set or individually) to the prediction of course grade.
This result highlights the importance of working hard to achieve
academic success.
Taking into account the results of previous studies, the main goal
of the current study is to determine how psychological maturity, the
Big Five personality traits and mental aptitudes contribute to the
prediction of adolescent academic performance. Although previous
studies show that intelligence and personality should be taken into
account in the prediction of academic achievement, the few studies
that focus on the role of maturity in the prediction of academic
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achievement do not include these variables. Therefore, these
previous studies do not show whether maturity explains variance
additional to that explained by intelligence and personality. For
this reason, a more specific objective of this study is to determine if
the subscales of psychological maturity are predictors of academic
performance and explain variance additional to that explained by
intelligence and personality. With regard to the Big Five personality
traits, we expect to find results consistent with the study carried
out by Lounsbury et al. (2003) with undergraduate students. Their
results suggest that the Big Five do not explain more variance than
that explained by intelligence and work drive. As work orientation
is conceptually related to work drive, we expect to find that the Big
Five do not explain variance additional to that explained by work
orientation and intelligence. More specifically, we expect to find a
significant correlation between academic performance and the trait
conscientiousness, but we do not expect this relation to be direct
but to depend on the existing relation between conscientiousness
and work orientation, because the study by Morales-Vives, Camps
and Lorenzo-Seva (2013) shows that conscientiousness and work
orientation are correlated. Likewise, we expect that the correlation
between openness to experience and academic performance
depends on the relation between openness to experience and
intelligence, as some authors have pointed out (McCrae & Costa,
1985; Diseth, 2003). Taking into account that the meta-analysis
carried out by Poropat (2009) shows that the traits extraversion and
emotional stability are not especially relevant to the prediction of
academic performance, no significant relationships were expected
in the current study for these traits.
Method
Participants
The participants were 305 adolescents (146 boys and 159 girls)
recruited from two state high schools in the province of Tarragona
(Spain). To ensure that the sample was heterogeneous with students
from different socioeconomic backgrounds, 111 participants were
recruited from a school in a city and the other 194 participants from
a school in a country village. 37.7% of students were studying the
third year of lower-secondary education, 21.3% of students were
studying the fourth year of lower-secondary education, 21.6%
were studying the first year of upper-secondary education and
19.3% the second year of upper-secondary education. Regarding
the kind of school (urban versus rural), the Chi-squared test for
homogeneity of frequency distributions showed no significant
differences between the four groups of Centre × Sex (χ2 = 0.97; p
= .33). Neither were there any significant differences between the
eight groups of Grade × Sex (χ2 = 3.2; p = .36). The participants
were between 14 and 19 years old, and the mean age and standard
deviation were 15.7 and 1.2, respectively.
Instruments
Primary Mental Abilities (PMA; Thurstone, 1938). This test
assesses the following mental abilities: Verbal (PMA-V), Spatial
(PMA-S), Numerical (PMA-N), Reasoning (PMA-R) and Word
Fluency (PMA-WF). This test comprises scales of fluid and
crystallized intelligence.
Psychological Maturity Assessment Scale (PSYMAS; MoralesVives, Camps & Lorenzo-Seva, 2012, 2013). It includes three
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scales: Work orientation (WO), Self-reliance (SR) and Identity
(ID). It has 26 items and it provides individuals’ scores free of
social desirability and acquiescence. These response biases are
corrected using the procedures proposed by Ferrando, LorenzoSeva and Chico (2009) and Lorenzo-Seva and Ferrando (2009).
Item responses are made using a 5-point Likert-type scale ranging
from 1 (strongly disagree) to 5 (strongly agree). The reliability of
the total scale is .82 and the reliabilities of the subscales are: .71
for WO, .78 for SR and .77 for ID. This is a short questionnaire, so
these reliabilities can be regarded as adequate.
Overall Personality Assessment Scale (OPERAS; Vigil-Colet,
Morales-Vives, Camps, Tous, & Lorenzo-Seva, 2013). OPERAS
measures the Big Five personality traits: Extraversion (EX),
Emotional Stability (ES), Conscientiousness (CO), Agreeableness
(AG) and Openness to Experience (OE). Responses are given on
a 5-point Likert-type scale ranging from 1 (strongly disagree) to 5
(strongly agree). It contains 40 items and it provides individuals’
scores free of social desirability and acquiescence. Response
biases are corrected using the procedures proposed by Ferrando,
Lorenzo-Seva and Chico (2009) and Lorenzo-Seva and Ferrando
(2009). The reliabilities of the subscales are: .86 for EX and ES,
.77 for CO, .71 for AG and .81 for OE. It is a short questionnaire,
so these reliabilities can be regarded as adequate.
Academic performance was assessed by the average grades
obtained in school subjects.
Procedure
This study was carried out in accordance with the
recommendations of Spanish organic law 15/1999 and the Spanish
Agency for Data Protection, which regulate the fundamental right
to the protection of data. We obtained written informed consent
from the parents of all participants.
The tests were administered collectively to groups of 2535 participants. They were asked to volunteer to answer the
inventories in their classroom. The anonymity and confidentiality
of individual results was guaranteed. The only descriptive data that
we collected was date of birth, sex and classroom. To calculate
academic performance, we asked the schools to provide us with
the grades the participants had been awarded in the term prior to
the study, without the names of the students, only the date of birth
and classroom, to guarantee anonymity and confidentiality.
Data analysis
Statistical analyses were carried out using SPSS 22, MIMRRaw.sps (Lorenzo-Seva, Ferrando, & Chico, 2010) and M-Plus
v6.1 (Muthén & Muthén, 2010). We performed correlations and
multiple regression analysis to determine the predictive value of
the different variables on academic performance. Standardized
coefficients (also known as beta weights) are context dependent
(Courville & Thompson, 2001) and often do not work well for
explanatory purposes, especially in the presence of substantially
correlated predictors, in which case they can also become very
unstable (Cooley & Lohnes, 1971; Johnson, 2000). Moreover,
multicollinearity can also affect the magnitude of beta weights.
For this reason, we used additional indexes to assess the relative
importance of these predictors: Johnson’s structural coefficients
and relative weights (Johnson, 2000). Johnson’s relative weights
estimate the relative contribution each variable makes to the
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prediction of a dependent variable, taking into account both its
individual contribution and its contribution when combined with
other variables. These are presented as percentages (i.e., they are
divided by R2 and multiplied by 100). We calculated these additional
indexes with the program MIMR-Raw.sps, developed by LorenzoSeva, Ferrando and Chico (2010), which runs automatically from
the SPSS syntax window, and the output can be configured in a
variety of ways.
Finally, on the basis of the results obtained in the multiple
regression analyses and the previously established hypothesis, we
performed structural equation analysis. Specifically, we performed
a structural equation analysis to test a model for predicting
academic performance.

and the bootstrap confidence intervals. The table only shows the
variables that present significant structure coefficients, and whose
Johnson’s relative weights indicate that these variables contribute
substantially to the prediction of academic performance. Only
eight predictors (conscientiousness, openness to experience, work
Orientation, PMA-V, PMA-s, PMA-R, PMA-N and PMA-W)
turned out to have significant structure coefficients, with bootstrap
95% confidence intervals that did not include the zero value.
Although the Beta of PMA-V, PMA-S and PMA-W were not

Results

All

Girls

Boys

M (SD)

M (SD)

M (SD)

Table 1
Descriptive Statistics for academic performance, PSYMAS, OPERAS and PMA
measures

Scales

Table 1 shows the descriptive statistics for the PMA, OPERAS
and PSYMAS questionnaires, and also for academic performance.
As can be seen, boys had a worse academic performance, t(303) =
3.00, p < .01, Cohen’s d = 0.34, and lower scores on the personality
traits openness to experience, t(303) = 3.51, p < .01, Cohen’s d
= 0.40, and agreeableness, t(303) = 2.36, p < .05, Cohen’s d =
0.27. However, boys obtained higher scores on emotional stability,
t(303) = -5.20, p < .01, Cohen’s d = 0.60. Regarding the intelligence
measures, boys had lower scores on PMA-R, t(303) = 3.65, p <
.01, Cohen’s d = 0.42, and PMA-N, t(303) = 2.67, p < .01, Cohen’s
d = 0.31.
The correlations between the various measures are shown in
Table 2. As can be seen, there is a significant correlation between
academic performance and two personality traits: conscientiousness
and openness to experience. Academic performance is also
correlated with all the scales of intelligence, and one scale of
psychological maturity: work orientation.
A stepwise multiple regression analysis was also carried out. All
the subscales were entered into the regression equation as potential
predictors of academic performance. The R2 was .30 (F(6,298) =
18.4, p < .01) and the 95% confidence interval was .24 and .41.
Table 3 shows the standardized regression coefficients (Beta)
obtained, the structure coefficients, Johnson’s relative weights

PSYMAS

OPERAS

PMA

AP

5.7 (1.3)

5.9 (1.3)

5.5 (1.2)**

WO

49.9 (10.4)

50.5 (10.8)

49.3 (9.9)

SR

47.5 (12.3)

47.2 (11.0)

47.8 (13.5)

ID

50.2 (9.9)

50.3 (10.0)

50.2 (9.8)

Total

48.9 (10.9)

49.0 (10.8)

48.9 (11.0)

EX

48.8 (10.2)

49.5 (10.9)

48.0 (9.4)

CO

44.5 (10.7)

44.6 (11.3)

44.4 (10.1)
49.9 (10.5)**

ES

46.5 (11.3)

43.4 (11.2)

AG

47.6 (10.2)

49.0 (9.9)

46.2 (10.3)*

OE

43.4 (11.5)

45.5 (11.9)

41.1 (10.6)**

PMA-V

21.5 (7.1)

21.9 (7.1)

21.1 (7.1)

PMA-S

25.1 (12.9)

24.5 (13.1)

25.7 (12.6)

PMA-N

12.3 (7.0)

13.2 (6.4)

11.2 (7.4)**

PMA-R

17.2 (6.6)

18.5 (6.1)

15.8 (6.8)**

PMA-W

39.9 (11.0)

41.1 (10.5)

38.8 (11.5)

Note: AP = Academic performance, WO = Work orientation, SR = Self-reliance, ID =
Identity, EX = Extraversion, CO = Conscientiousness, ES = Emotional stability, AG =
Agreeableness, OE = Openness to experience, PMA-V = Verbal, PMA-S = Spatial,
PMA-N = Numerical, PMA-R = Reasoning, PMA-W = Word Fluency
* p < .05; ** p < .0

Table 2
Correlation matrix between variables
1

2

3

4

5

6

7

8

9

10

11

12

13

1. Grades
2. Work orientation

.28**

3. Self-reliance

.02

.26**

4. Identity

.03

.29**

5. Extraversion

-.08

.08

.12*

.37**

6. Conscientiousness

.21**

.51**

.31**

.32**

.14*

7. Emotional stability

.00

.17**

.26**

.56**

.32**

.29**

8. Agreeableness

-.05

.20**

.13*

.30**

.06

.25**

9. Openness to experience

.27**

.22**

.16**

.07

.04

.31**

.02

.04

10. PMA-V

.31**

.27**

.32**

.04

-.08

.27**

.05

.01

.31**

11. PMA-S

.22**

.07**

.14*

.07

.05

.06

.10

.01

.12*

.36**

12. PMA-N

.27**

.10

.08

.15**

.10

.03

.09

.14*

.04

.27**

.16**

13. PMA-R

.35**

.19**

.12*

.15**

.07

.08

.07

.20**

.20**

.44**

.47**

.33**

14. PMA-W

.23**

.17**

.18**

.05

.12*

.13*

.05

.10

.33**

.48**

.24**

.19**

.37**

.26**

.31**

** p<.01, * p<.05

87

Fabia Morales-Vives, Elisa Camps, and Jorge Manuel Dueñas

numerical aptitude, work orientation and openness to experience,
as indicated by Johnson’s relative weights.
Finally, a Structural Equation Model was proposed to better
understand the relationships between these variables. Figure
1 shows the model that we tested. It includes the following
variables: intelligence, work orientation, openness to experience,
conscientiousness and academic performance. In the figure, G is
the latent general factor of intelligence obtained from the PMA
subscales. As can be seen, while the paths between academic
achievement and the variables Factor G and work orientation
were significant, the path between openness to experience and
academic performance was not. Likewise, the path between
conscientiousness and academic performance was not significant.
The values obtained for the indices of fit were: the ratio χ2/df
= 2.5, GFI = .96 and CFI = .92, SRMR = .042 and RMSEA =
.072. According to Schermelleh-Engel, Moosbrugger and Müller
(2003), a ratio of χ2/df between 2 and 3 is indicative of a “good” or
“acceptable” data-model fit, respectively. Values of CFI and GFI
higher than .90 indicate an acceptable fit (Bentler, 1990), and a
value of SRMR less than .08 is indicative of relatively good fit (Hu
& Bentler, 1999). RMSEA indices close to .06 or a stringent upper
limit of .07 are also indicative of relatively good fit (Hu & Bentler,
1999; Steiger, 2007). Therefore, these results suggest that the fit
for this model in the whole sample was acceptable. Furthermore,
the multiple-group model with gender as a grouping variable
showed that strict measurement invariance was attained. So, the
measurement properties of the fitted model can be considered to be
the same for boys and girls.

Table 3
Structural coefficients and Relative Weights of Johnson
Bootstrap
95% C.I.
for SC
Scales
OPERAS

PSYMAS

PMA

Lower Upper

Bootstrap
99%
C.I. for RW

Beta

SC

RW

Lower Upper

CO

.14

.38

.19

.51

8.0

2.3

16.0

OE

.13

.50

.30

.62

11.1

3.1

20.8

WO

.18

.52

.32

.64

14.6

4.9

24.3

PMA-V

.05

.56

.37

.70

8.7

2.6

18.7

PMA-S

.05

.41

.20

.53

5.8

1.4

12.2

PMA-R

.21

.64

.45

.74

19.4

7.7

30.7

PMA-N

.19

.50

.28

.64

15.6

4.3

27.0

PMA-W

.04

.43

.24

.56

5.0

1.4

11.5

Note: SC = Structure coefficient, C.I. = Confidence interval, RW = Relative weight
(reported as percentages), AP = Academic performance, WO = Work orientation, SR =
Self-reliance, ID = Identity, EX = Extraversion, CO = Conscientiousness, ES = Emotional
Stability, AG = Agreeableness, OE = Openness to experience, PMA-V = Verbal, PMA-S =
Spatial, PMA-N = Numerical, PMA-R = Reasoning, PMA-W = Word Fluency

significant, the fact that the structure coefficients and Johnson’s
relative weights were significant suggests that they should also be
included in the model, because they contribute significantly to the
prediction of academic performance. To sum up, the scales that
most contribute to predict academic performance are reasoning,

PMA-V
.71
PMA-S
PMA-R

.53
.68

G

.10
PMA-N

.56

.40
.37

PMA-W

OP

.08
AP

.25
.05
CO
.14
.52

WO
Figure 1. Structural equation model
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Discussion
Knowing which variables are related to academic achievement
may be useful for implementing measures to improve student
achievement at school. For this reason, the main aim of this
study was to determine how psychological maturity, the Big
Five personality traits and mental aptitudes contribute to the
prediction of adolescent academic performance. As can be
seen in the structural equations model, the results show that the
main predictor is intelligence, which is congruent with previous
studies that show the relevance of intelligence to the prediction
of academic achievement in primary and secondary school (e.g.,
Karbach, Gottschling, Spengler, Hegewald, & Spinath, 2013;
Weber, Lu, Shi, & Spinath, 2013). Moreover, the regression
analysis shows that reasoning, numerical and verbal abilities are
the subscales with the highest structural coefficients and Johnson’s
relative weights, which means that these variables make a greater
contribution to the prediction of academic performance than the
other subscales.
Several studies suggest that, during secondary education,
personality traits and intelligence predict academic performance
(e.g., Chamorro-Premuzic & Furnham, 2003; Fischer, Schult, &
Hell, 2013). In our study, only conscientiousness and openness
to experience are correlated with academic performance. In fact,
previous studies have pointed out that trait conscientiousness
is a predictor of academic performance, even after controlling
for the effect of intelligence (Camps & Morales-Vives, 2013;
Poropat, 2009, 2014; Vedel et al., 2015). In fact, conscientiousness
involves being efficient, organized and dutiful, with a tendency
to show self-discipline, which may explain the relationship with
academic performance. Likewise, previous studies have also
found a relationship between openness to experience and academic
performance (Camps & Morales-Vives, 2013; Poropat, 2014).
However, some authors have pointed out that the relationship
between these variables is indirect because of the relation between
openness and intelligence (Diseth, 2003; McCrae & Costa, 1985).
The issue is that some studies have not controlled for the effect
of intelligence, which makes it difficult to know if the relation
between openness to experience and academic performance is
direct or indirect. In the current study, the structural equation
model shows that the relation between the two variables is not
direct. More specifically, the structural equation model shows
that the relationship between this personality trait and academic
performance is explained by the relation between openness to
experience and intelligence, as some previous authors have pointed
out (Heaven & Ciarrochi, 2012; Rosander et al., 2011).
The relationship between conscientiousness and academic
performance is not direct either. In fact, the structural equation
model shows that the relationship between this personality trait
and academic performance is explained by the relationship
between Conscientiousness and one of the subscales of
psychological maturity, work orientation. This result was expected
because previous studies show that work orientation is related to
conscientiousness (Camps & Morales-Vives, 2013; Morales-Vives
et al., 2012, 2013). Moreover, the results of the current study are
congruent with those of a previous study by Lounsbury, Sundstrom,
Loveland, and Gibson (2003), who found that the Big Five factors
do not explain any more variance of academic performance than
that already explained by intelligence and work drive. In fact, work
drive is a variable that is conceptually similar to work orientation,

although it is more specific because it refers to the motivation to
invest time and effort to complete projects, respect deadlines, be
productive and achieve success. However, work orientation is a
more general variable because it involves responsible behavior in
different contexts, not only at school (for example, accepting one’s
own responsibilities within the household). Therefore, the results
of the current study are similar to those obtained by Lounsbury et
al. (2003), because the only variables with direct relationships with
academic performance are intelligence and work orientation. In
fact, none of the Big Five have direct relationships with academic
performance. These results show that responsibility, along with
intelligence, is relevant to the prediction of academic performance,
as Lounsbury et al. (2003) pointed out.
Although previous studies agree that work orientation is
relevant to the prediction of academic achievement, the role of the
other two subscales is not so clear. Steinberg et al. (1989) found
that the identity subscale was indirectly related with academic
performance, through its relationship with self-reliance and work
orientation, but Berzonsky and Kuk (2005) found a direct and
positive relationship and Oh-Hwang found a direct but negative
relationship. Some studies suggest that independent students with
initiative tend to get better grades (Berzonsky & Kuk, 2005; Santor,
Messervey, & Kusumakar, 2000), but a recent study by Camps and
Morales-Vives (2013) did not find a relationship between selfreliance and academic achievement. In the current study we have
not found significant correlations between these two subscales and
academic performance, which suggests that these subscales are
not related to academic achievement. However, few studies have
analyzed the relationship between psychological maturity and
academic performance, so further studies are needed to determine
the role of identity and self-reliance.
To sum up, the results of the current study show that the
variables that best explain academic performance are intelligence
and willingness to work hard and seriously in academic activities.
This information may be helpful so that realistic programs to
prevent academic failure can be developed. According to the results
of the current study, these programs should focus on promoting a
responsible attitude in students, and creating a school environment
in which dedication and hard work are valued and reinforced. More
specifically, the results show that there is a relationship between
psychological maturity and academic performance, although
this is due only to the work orientation subscale. Moreover,
none of the Big Five personality traits have direct relationships
with academic performance, which is consistent with the results
obtained by Lounsbury et al. (2003). In fact, only two personality
traits are correlated to academic performance: conscientiousness
and openness to experience. However, the relationship between
conscientiousness and academic performance is explained by
the relationship that this personality trait has with the maturity
factor work orientation. Likewise, openness to experience is also
indirectly related to academic performance, due to its relationship
with intelligence, a result that supports the studies by McCrae and
Costa (1985) and Diseth (2003).
The use of the grades obtained by students to assess academic
achievement is very common in the literature. The study carried
out by Hoffman and Lowitzki (2005) shows that high-school
grades are a useful measure and stronger predictors of success
than standardized tests. However, not all the schools, courses
and teachers use the same criteria to grade their students. For
this reason, further studies should be done using standardized
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measures of scholastic knowledge to see whether the results are
the same. Furthermore, it would be interesting to assess academic
achievement more globally, including performance in different
kinds of activity (individual versus group activities, theoretical
versus practical activities, etc.) and different subjects (languages,
math, etc.), to determine which individual personality and maturity
characteristics are most relevant to each of this issues. Further
studies should also be done using other measures and models of
personality, such as The Zuckerman-Kuhlman-Aluja Personality
Questionnaire (García, Escorial, García, Blanch, & Aluja, 2012), to
learn more about the relationship between maturity and personality,
and their relevance to academic performance.

Declaration of Interest Statement
This work was carried out without the presence of any personal,
professional or financial relationships that could potentially be
construed as a conflict of interest.
Acknowledgments
This research was supported by a grant from the Spanish
Ministry of Economy and Competitivity (PSI2017-82307-P) and a
grant from the Catalan Ministry of Universities, Research and the
Information Society (2017 SGR 97).

References
Bentler, P. M. (1990). Comparative fit indexes in structural models.
Psychological Bulletin, 107(2), 238-246. doi: 10.1037/00332909.107.2.238
Berzonsky, M. D., & Kuk, L. S. (2005). Identity style, psychosocial
maturity, and academic performance. Personality and Individual
Differences, 39(1), 235-247. doi:10.1016/j.paid.2005.01.010
Camps, E., & Morales-Vives, F. (2013). The contributions of psychological
maturity and personality in the prediction of adolescent academic
achievement. International Journal of Educational Psychology, 2(3),
246-271. doi:10.4471/ijep.2013.27
Caprara, G., Vecchione, M., Alessandri, G., Gerbino, M., & Barbaranelli,
C. (2011). The contribution of personality traits and self-efficacy
beliefs to academic achievement: A longitudinal study. British
Journal of Educational Psychology, 81(1), 78-96. doi:10.1348/20448279.002004.
Chamorro-Premuzic, T., & Furnham, A. (2003). Personality predicts
academic performance: Evidence from two longitudinal samples.
Journal of Research in Personality, 37, 319-338. doi:10.1016/S00926566(02)00578-0
Colom, R., & Abad, F. J. (2007). Advanced progressive matrices and sex
differences: Comment to Mackintosh and Bennett (2005). Intelligence,
35(2), 183-185. doi:10.1016/j.intell.2006.06.003
Colom, R., Escorial, S., Shih, P. C., & Privado, J. (2007). Fluid intelligence,
memory span, and temperament difficulties predict academic
performance of young adolescents. Personality and Individual
Differences, 42(8), 1503-1514. doi:10.1016/j.paid.2006.10.023
Cooley, W., & Lohnes, P. (1971). Multivariate data analysis. New York:
Wiley.
Courville, T., & Thompson, B. (2001). Use of structure coefficients in published
multiple regression articles: β is not enough. Educational and Psychological
Measurement, 61(2), 229-248. doi:10.1177/00131640121971211
Diseth, Å. (2003). Personality and approaches to learning as predictors of
academic achievement. European Journal of Personality, 17, 143-155.
doi:10.1002/per.469
Ferrando, P. J., Lorenzo-Seva, U., & Chico, E. (2009). A general factoranalytic procedure for assessing response bias in questionnaire
measures. Structural Equation Modeling, 16(2), 364-381.
doi:10.1080/10705510902751374
Fischer, F., Schult, J., & Hell, B. (2013). Sex differences in secondary
school success: Why female students perform better. European Journal
Psychology Education, 28, 529-543. doi:10.1007/s10212-012-0127-4.
Galambos, N., MacDonald, S., Naphtali, C., Cohen, A., & de Frias, C.
(2005). Cognitive performance differentiates selected aspects of
psychosocial maturity in adolescence. Developmental Neuropsychology,
28, 473-492. doi:10.1207/s15326942dn2801_2
García, L., Escorial, S., García, Ó., Blanch, Á., & Aluja, A. (2012).
Structural analysis of the facets and domains of the ZuckermanKuhlman-Aluja Personality Questionnaire (ZKA-PQ) and the NEO
PI-R. Journal of Personality Assessment, 94(2), 156-163. doi:10.1080/
00223891.2011.645935.

90

Greenberger, E. (1982). Education and the acquisition of psychosocial
maturity. In D. McClelland (Ed.), The development of social maturity
(pp. 155-189). New York, NY: Irvington.
Greenberger, E. (1984). Defining psychosocial maturity in adolescence.
Advances in Child Behavioral Analysis & Therapy, 3, 1-37.
Greenberger, E., & Sørensen, A. (1973). Educating children for adulthood:
A concept of psychosocial maturity. Baltimore, Maryland: Center for
Social Organization of Schools.
Heaven, P., & Ciarrochi, J. (2012). When IQ is not everything: Intelligence,
personality and academic performance at school. Personality and
Individual Differences, 53, 518-522. doi:10.1016/j.paid.2012.04.024
Hoffman, J., & Lowitzki, K. (2005). Predicting college success with high
school grades and test scores: Limitations for minority students. The
Review of Higher Education, 28(4), 455-474. doi:10.1353/rhe.2005.0042
Hu, L., & Bentler, P. (1999). Cutoff criteria for fit indices in covariance
structure analysis: Conventional versus new alternatives. Structural
Equation Modeling, 6, 1-55. doi:10.1080/10705519909540118
Jensen, A. R. (1980). Uses of sibling data in educational and psychological
research. American Educational Research Journal, 17, 153-170. doi:
10.3102/00028312017002153
Johnson, J. (2000). A heuristic method for estimating the relative weight
of predictor variables in multiple regression. Multivariate Behavioral
Research, 35(1), 1-19. doi:10.1207/S15327906MBR3501_1
Karbach, J., Gottschling, J., Spengler, M., Hegewald, K., & Spinath, F.
(2013). Parental involvement and general cognitive ability as predictors
of domain-specific academic achievement in early adolescence. Learning
and Instruction, 23, 43-51. doi:10.1016/j.learninstruc.2012.09.004
Lorenzo-Seva, U., & Ferrando, P. J. (2009). Acquiescent responding
in partially balanced multidimensional scales. British Journal
of Mathematical and Statistical Psychology, 62, 319-326.
doi:10.1348/000711007X265164
Lorenzo-Seva, U., Ferrando, P. J., & Chico, E. (2010). Two SPSS programs
for interpreting multiple regression results. Behaviour Research
Methods, 42(1), 29-35. doi:10.3758/BRM.42.1.29
Lounsbury, J., & Gibson, L. (1998). Personal Style Inventory: A work-based
personality measurement system. Knoxville, TN: Resource Associates.
Lounsbury, J., Sundstrom, E., Loveland, J. M., & Gibson, L. (2003).
Intelligence, “Big Five” personality traits, and work drive as predictors
of course grade. Personality and Individual Differences, 35, 1231-1239.
doi:10.1016/S0191-8869(02)00330-6
Lynn, R., & Vanhanen, T. (2012). Intelligence: A unifying construct for
social sciences. London, England: Ulster Institute for Social Research.
McCrae, R., & Costa, P. (1985). Updating Norman’s “Adequate Taxonomy”:
intelligence and personality dimensions in natural language and in
questionnaires. Journal of Personality and Social Psychology, 49(3),
710-721. doi:10.1037/0022-3514.49.3.710
Morales-Vives, F., Camps, E., & Lorenzo-Seva, U. (2012). Manual
del Cuestionario de Madurez Psicológica PSYMAS [Manual of the
Psychological Maturity Questionnaire PSYMAS]. Madrid, Spain: TEA
Ediciones, S. A.

Predicting academic achievement in adolescents: The role of maturity, intelligence and personality

Morales-Vives, F., Camps, E., & Lorenzo-Seva, U. (2013). Development
and validation of the Psychological Maturity Assessment Scale
(PSYMAS). European Journal of Psychological Assessment, 29(1),
12-18. doi:10.1027/1015-5759/a000115
Muthén, L., & Muthén, B. (2010). Mplus user’s guide. Sixth Edition. Los
Angeles, CA: Muthén & Muthén.
Oh-Hwang, Y. (1994). A cross-cultural study: Linkages among intelligence,
psychosocial maturity, parenting practices, and academic achievement
of adolescents (Doctoral dissertation). Purdue University, West
Lafayette, United States. Retrieved from http://docs.lib.purdue.edu/
dissertations/AAI9523369/
Paunonen, S., & Ashton, M. (2013). On the prediction of academic
performance with personality traits: A replication study. Journal of
Research in Personality, 47(6), 778-781. doi:10.1016/j.jrp.2013.08.003
Poropat, A. E. (2009). A meta-analysis of the five-factor model of
personality and academic performance. Psychological Bulletin, 135(2),
322-338. doi:10.1037/a0014996.
Poropat, A. E. (2014). Other-rated personality and academic performance:
Evidence and implications. Learning and Individual Differences, 34,
24-32. doi:10.1016/j.lindif.2014.05.013
Richardson, M., Abraham, C., & Bond, R. (2012). Psychological correlates
of university students’ academic performance: A systematic review and
meta-analysis. Psychological Bulletin, 138(2), 353-387. doi:10.1037/
a0026838
Rosander, P., Bäckström, M., & Stenberg, G. (2011). Personality traits and
general intelligence as predictors of academic performance: A structural
equation modeling approach. Learning and Individual Differences, 21,
590-596. doi:10.1016/j.lindif.2011.04.004

Santor, D., Messervey, D., & Kusumakar, V. (2000). Measuring peer
pressure, popularity, and conformity in adolescent boys and girls:
Predicting school performance, sexual attitudes, and substance
abuse. Journal of Youth and Adolescence, 29, 163-182. doi:10.1023/
A:1005152515264
Schermelleh-Engel, K., Moosbrugger, H., & Müller, H. (2003). Evaluating
the fit of structural equation models: Tests of significance and descriptive
goodness-of-fit measures. Methods of Psychological Research Online,
8(2), 23-74.
Steiger, J. (2007). Understanding the limitations of global fit assessment in
structural equation modeling. Personality and Individual Differences,
42(5), 893-898. doi:10.1016/j.paid.2006.09.017
Steinberg, L., Elmen, J., & Mounts, N. (1989). Authoritative parenting,
psychosocial maturity, and academic success among adolescents. Child
Development, 60, 1424-1436. doi:10.2307/1130932
Thurstone, L. L. (1938). Primary mental abilities. Chicago: University of
Chicago Press.
Vedel, A., Thomsen, D., & Larsen, L. (2015). Personality, academic
majors and performance: Revealing complex patterns. Personality and
Individual Differences, 85, 69-76. doi:10.1016/j.paid.2015.04.030
Vigil-Colet, A., Morales-Vives, F., Camps, E., Tous, J., & Lorenzo-Seva,
U. (2013). Development and validation of the overall personality
assessment scale (OPERAS). Psicothema, 25(1), 100-106. doi:10.7334/
psicothema2011.411
Weber, H., Lu, L., Shi, J., & Spinath, F. (2013).The roles of cognitive and
motivational predictors in explaining school achievement in elementary
school. Learning and Individual Differences, 25, 85-92. doi:10.1016/j.
lindif.2013.03.008

91

