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Abstract

The research about the determinants of performance keeps on being educational and social interest. The
relationship between emotional intelligence and aptitudes in academic performance is not sufficiently
demonstrated, as we do not have conclusive data about the differences of gender in these variables. We
also should take into account that we keep finding contradictory data in our literature reviews. In our study
we will try to bring some clarity to this issue. Our purpose was on the one hand, to determine whether there
are differences by gender in emotional intelligence, aptitudes and mathematical performance and, on the
other hand, check if there is a relationship between the emotional intelligence aptitudes and the
mathematical performance, and finally, we wanted to determine if the emotional intelligence and aptitudes
are predictive variables of the performance in mathematics in students of 6th year of primary education. The
sample was made up of a total of 34 students (38% girls and 62% boys) of this educational stage, with an
average age of 11.5 years. The instruments used were: TMMS-24, BADyG-E3 and qualification lists in the
subject of mathematics. Data collection was performed during the class in 4 sessions of about one hour.
Descriptive, correlational and predictive data analysis were made. In the results, we describe the sample of
students, their emotional intelligence profile, aptitudes and average performance in mathematics; the
influence of gender on emotional intelligence, aptitudes and mathematical performance, and predictive value
of emotional intelligence and aptitudes in the performance in this area of the curriculum of primary school.
The data are discussed because of its importance in explaining the poor performance in mathematics of
Spanish students in international tests (PISA, TIMSS), as well as promoting emotional intelligence and
differential aptitudes of students as factors of academic success.
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Resumen

La investigacion sobre los determinantes del rendimiento sigue siendo de interés educativo y social. La
relacion entre la inteligencia emocional y las aptitudes en el rendimiento no esta suficientemente
demostrada, como tampoco tenemos datos concluyentes de las diferencias por género en estas variables,
teniendo en cuenta que seguimos encontrando datos contradictorios en nuestras revisiones bibliograficas.
En nuestro estudio trataremos de aportar algo de claridad a esta cuestion. Nuestro propésito fue: por un
lado, determinar si existen diferencias por género en inteligencia emocional, aptitudes y rendimiento
matematico; por otro, comprobar si existe una relacion entre la inteligencia emocional, las aptitudes y el
rendimiento matematico; y, finalmente, determinar si la inteligencia emocional y las aptitudes son variables
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predictoras del rendimiento en matematicas de los alumnos de 6° curso de educacion primaria. La muestra
estuvo formada por un total de 34 estudiantes (38% mujeres y 62% varones) de esta etapa educativa, con
un promedio de edad de 11,5 afos. Los instrumentos utilizados fueron: el TMMS-24, el BADYG-E3 y la lista
de calificaciones en la materia de matematicas. La recogida de datos se realizé en 4 sesiones de
aproximadamente una hora de duracién en horario de clase. Se hicieron analisis descriptivos,
correlacionales y predictivos de los datos En los resultados obtenidos describimos la muestra de
estudiantes, su perfil de IE, las aptitudes y el rendimiento medio en matematicas, la influencia del género en
la relacion inteligencia emocional, aptitudes y rendimiento matematico y el valor predictivo de la IE y las
aptitudes en el rendimiento en esta materia del curriculum de primaria. Los datos se discuten por su
importancia en la explicacion del bajo rendimiento en matematicas de los estudiantes espafnoles en las
pruebas internacionales (PISA, TIMMS), asi como para la promocién de la inteligencia emocional y las
aptitudes diferenciales de los alumnos como factores de éxito académico.

Palabras clave: género, inteligencia emocional, aptitudes, rendimiento matematico, educacién primaria.

1. INTRODUCTION

The role of emotions in the educational context is one of the lines of investigation that most interest has
generated in the past few years, as it is recognized that both the emotional and the social developments are
important in the academic performance (Barna & Brott, 2011).

Coll (1988) underlines that, in contrast to traditional conceptions when learning depended directly on teacher
and his methodology, newly developed ideas remark the importance of the role played by the student’s
processes of thought. In other words, all significant elements affecting the student’s mind influences their
learning and cover cognitive, affective and motivational aspects. Definitely, it is assumed that the
motivational factors can explain a percentage of variance, additional to the already explained by pure
cognitive aspects such as the own intelligence or aptitudes of the pupils (Navas, Sarnpascual & Santed,
2003).

Recent investigations have evaluated the role of aptitudes and emotions from a differential point of view and
their academic performance effects on the students. They have used different samples and achieved similar
results. In all of these studies the intelligence or differentials aptitudes appear as a predictor moderate/height
of student’s academic performance. In this line are the work of authors like Chamorro-Premuzic & Furnham
(2006); Deary, Strand, Smith & Fernandez, (2007); Laidra, Pullman & Allik, (2007); McMahon, Rose & Parks,
(2004); Ridgell & Lounsbury (2004); Rolfhus & Ackerman (1999), etc.

Some research has found positive and significant correlations between emotional intelligence and academic
performance (Durén, Extremera, Fernandez Berrocal & Montealban, 2006; Ferrando et al., 2010; Nasir &
Masrur, 2010; Palomera, Gil-Olarte & Brackett, 2006). On the contrary, other investigations indicates the low
predictive power of intelligence in it (Descals & Rivas, 2002).

In this sense, Navas et al. (2003) found, in a job that is studying the predictive capacity of intellectual and
motivational variables jointly on performance, that motivational variables explain better than intelligence a
proportion of additional variance statistically significant in the majority of cases. Recently, Castején, Gilar &
Pérez (2007), in a research on the acquisition of complex learning, observed that intelligence has a
significant influence on the acquisition of the procedural aspects of knowledge, but not in the conceptual
aspects.

Traditionally parents, teachers and students have justified school success or failure on the basis of
intellectual ability and academic results (good or bad); however, the relationship between these variables
does not seem to be so clear, especially when it is possible to observe students with high intellectual abilities
and high academic performance, who are unable to solve daily life situations. On the contrary, students with
poor performance solve everyday situations satisfactorily and are successful people in life. In this situation, it
does not seem easy to identify the keys that determine success or failure of students, beyond intellectual
capacity, due to the fact emotional and social aspects have an influence in it (Caballero-Garcia & Cifuentes,
2014).

Many of our students’ problems at school are due to inappropriate emotional education. Therefore, it is
important to include the development of emotional competences in the primary school curriculum (Caballero,
2009; Cifuentes, 2014).
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Several studies on emotional intelligence have stated gender differences in the stage of childhood,
adolescence and adulthood (Harrod & Scheer, 2005; Houtmeyers, 2002; Santesso, Reker Schmidt &
Segalowitz, 2006; Young, 2006).

Nowadays, the results obtained by our students in the international evaluation of mathematics are low.
Taking into account the importance of the affective factors in the mathematics learning improvements
(Gémez-Chacon, 2000), it would be advisable to continue investigating in this line.

For all these reasons, and because there is not sufficiently proven results yet about it, we proposed the need
to continue investigating on these issues. We suggest a greater number of longitudinal and cross-sectional
studies which will show us the relationships between emotional intelligence and performance and the
influence of gender. In our study we will try to bring some clarity to this question.

2. OBJECTIVES AND HYPOTHESIS

Our purpose in this research was to find out if there are differences by gender in emotional intelligence,
aptitudes and mathematical performance; as well as to check the relationship between the emotional
intelligence, aptitudes on a mathematical performance; as well as determine if the emotional intelligence and
the aptitudes are predictors variables of mathematical performance in the 6th year of primary education
students.

We consider the hypothesis that there is gender significant differences in emotional intelligence, aptitudes
and mathematical performance; and there is a positive relationship between emotional intelligence, abilities
and performance in mathematics, being both variables able to predict performance in mathematics in the
students who have taken part in this research.

3. METHODOLOGY
3.1. Participants

The sample was selected on a non-random and intentional way. The final group was composed of 34
students in total (38% women and 62% males), with an average of 11.5 years old, who were in 6th year of
primary education, in a public school in the province of Albacete (Spain), and that they are in agreement on
participating voluntarily in the study.

3.2. Instruments
In our research the instruments used were:

- The TMMS-24 (Trait Meta Mood Scale-24) by Fernandez-Berrocal, Extremera & Ramos (2004), which
made possible to measure three dimensions of emotional intelligence (empathy, awareness and self-
management). The final scale is composed by 24 items, 8 items by factor. The internal consistency of
the subscales in the original validation study was 0.90 for empathy, 0.90 for awareness and 0.86 for
self-management. In the present sample we obtained Cronbach’s alpha values of 0.87, 0.85, and 0.86
for empathy, awareness and self-management, respectively.

The BADYG-E3 (Battery of activities for differential and general abilities) of Yuste Hernanz
(2009), which was usedto know the main students” abilities in the learning process (general
intelligence, logical reasoning, verbal analogies, completing sentences, numerical sequences, number
problems, logical matrices, completing the empty space in an image with the appropriate geometrical
shape, memory for oral storytelling, orthographic visual memory and spotting the differences between
similar images) for the learning of the students evaluated. This battery of tests is formed by 288 items,
32 per test, and its reliability is: general intelligence a =0.95; logical reasoning a =0.92; verbal
analogies a =0.87; completing sentences a =0.85; numerical sequences a =0.87; number problems a
=0.84; logical matrices a =0.77; completing the empty space in an image a =0.74; memory for oral
storytelling a =0.86; orthographic visual memory a =0.98; differences a =0.84.

Lists of math grades (in first, second, and third evaluation and final grades average of the course) of
students of 6th course analyzed.

3.3. Data collection procedures

Data collection was carried out in 4 sessions of 1 hour of duration approximately, one session for each one
of the instruments used within the classroom of the group class and in academic hours. The tests were
conducted in groups. During the first session, students completed the following activities from the BADyG-E3
| test: VERBAL ANALOGIES (6'), NUMERICAL SEQUENCES (8’), LOGICAL MATRICES (8) and

http://ijasos.ocerintjournals.org 23



IJASOS- International E-Journal of Advances in Social Sciences, Vol. Ill, Issue 7, April 2017

COMPLETING SENTENSES (8’). During the second session, they did activities about NUMBER
PROBLEMS (9’), COMPLETING THE EMPTY SPACE IN AN IMAGE (5) MEMORY FOR ORAL
STORYTELLING /7’), ORTHOGRAPHICAL VISUAL MEMORY (5’) and SPOTTING THE DIFFERENCES
(3.5%). During the third session, the TMMS-24 test on emotional intelligence was given to the students. They
had around thirty minutes to answer this questionnaire. During the fourth session, there was a meeting with
the math teacher of 6™ course, in order to collect the lists of results from first, second and third term and the
list including the students’ final average marks. Once all this information had been collected, the different
tests and activities were corrected and it was possible to start with the statistical data analysis.

3.4. Data analysis

For the data analysis we used the statistical program SPSS 19, with a 95% confidence interval and a margin
of error of 5 %. We carried out a descriptive analysis (frequencies, percentages, averages and standard
deviations) with the aim of knowing emotional intelligence, aptitudes and mathematical performance of
students in 6th year of primary education. Using a bivariate Pearson correlation, we checked the relationship
between emotional intelligence, aptitudes and academic performance in math. To analyze differences of
averages by gender, in emotional intelligence, abilities and performance, we used the T Student test and
simple analysis of variance (ANOVAS). When differences of mean were significant, we made contrasts of
hypothesis (Tukey HSD). Finally, to identify if there are variables for predicting performance in mathematics,
we carried out a multiple regression analysis.

4. RESULTS

Our students obtained an appropriate level of general emotional intelligence (X =82, 32). Of the three studied
dimensions, the highest average was “empathy” (Y:2_8, 21), followed by “awareness of emotional
experience (X=27, 62) and “emotional self-management” (X =26, 74).

Regarding differentials aptitudes, the highest average was obtained in the test about spotting the difference
and in visual memory (X= 23.50), and the lowest average in number problems (X= 12, 26), which implies
low level of understanding number problems. About performance in mathematics, results were also good,
obtaining a B as the average mark of this sample (X= 7.03). Among the 34 students who took part in this
project, the lowest mark was a D (4.80 in the Spanish system) and the highest mark was an A (9.5 in the
Spanish system).

Once the Pearson correlation coefficient has been calculated, it seems that it does not exist any lineal
positive relationship between total emotional intelligence and students’ performance in mathematics
(rP=0,102 y p=0,566). There is not either any relationship between general abilities and performance in
mathematics, but there is a relationship between certain differential abilities, with a level of confidence of
99% (p<0,01): verbal analogies-performance in mathematics (rP=0,453, p=0,007), numerical sequences-
performance in mathematics (rP=0,565, p=0,000), logical matrices- performance in mathematics (rP=0,526,
p=0,001), number problems- performance in mathematics (rP=0,460, p=0,006), visual memory-performance
in mathematics (rP=0,567, p=0,000), and spotting the differences-performance in mathematics (rP=0,449,
p=0,008).

With regard to the differences by gender in general emotional intelligence we did not find statistically
significant differences (t= 0.354; p=0.726), nor in awareness (t=0.937; p=0,356), or empathy (t=0,959;
p=0.345) nor in emotional self-management (t= -0,757; p=0.454), in spite of the fact that the figure 1 we can
see that in boys scores in awareness (X =28,43) and empathy (X =28,90), are slightly higher than that of the
girls who show a somewhat higher emotional self-management (X =27,92).
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Figure 1. Average level of Emotional Intelligence by gender.
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In relation to differential and general aptitudes of students, we do not find statistically significant differences
by gender in any of the abilities assessed with a p-value > 0.05 in all cases. In Figure 2 we see that the
average values obtained in each one of the aptitudes are similar in boys and girls, but the averages of girls
are somewhat higher than tlfse of boys, in general, except ingorthographic visual memory, where boys have

obtained a higher average (" =24,10 and 6=6,17) that girls ("~ =22,54 and 0=8,53).
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Figure 2. Average of differential and general aptitudes of students by gender.

(\%

We have not found significant differences in performance in mathematics, by gender (t= 0.807; p=0.426).
The student’s average achievement was “notable” (B+). Boys are the ones closer to that mark (X=7, 20,

o=1, 46) while girls achieved an average mark of “aprobado” (C) (X=6, 75, =1, 8).

Finally, regression analysis can lead to the conclusion that 56.1% of changes in performance in mathematics
are due to emotional intelligence, within its dimensions of empathy, awareness of emotional experience and
emotional self-management, and due to certain differential abilities such as verbal analogies, numerical
sequences, logical matrices, completing sentences, number problems, completing the empty space in an
image with the appropriate geometrical shape, memory for oral storytelling, visual memory and spotting the
differences between similar images (R2=0,561, F= 4,521, p=0,01). Higher empathy is related to higher
performance in mathematics (B= 0,111; t=2,143; p=0,044); Higher marks in verbal analogies are related to
higher performance in mathematics (B= 0,142; t=2,238; p=0,036). And better visual memory is also related
to higher performance in mathematics (B= 0,097; t=2,221; p=0,037). In this case, the most significant
variable in order to explain the dependent variable is “verbal analogies”, followed by “visual memory” and
“‘empathy”.

5. CONCLUSIONS AND DISCUSSION

In conclusion, our study has shown the predictive capacity of the emotional intelligence and some differential
aptitudes in mathematical performance, in accordance with findings by other authors as Durén et al. (2006);
Ferrando, et al. (2010); Nasir & Masrur (2010); and Palomera et al. (2006), who discovered positive and
significant correlations between emotional intelligence and academic performance.

In particular, it has been shown how the variable of empathy can predict performance in mathematics. In this
aspect, the results obtained in this research are similar to those researches which have revealed that the
different kinds of affections in the students (emotions, attitudes and beliefs) are key factors in order to
understand their mathematics performance, highlighting the important role of beliefs (Frank 1988; Garofalo,
1989; Schoenfeld, 1985, 1992), emotions (Gdmez-Chacon, 1997; MclLeod, 1992) and attitudes in
mathematics (Callejo, 2004; Gairin, 1990).

Moreover, it has been demonstrated that the abilities that has a higher capacity to predict performance in
mathematics are verbal analogies and visual memory. In this case, the results presented above are similar to
those obtained by Laidra et al. (2007), Rolfus & Ackerman (1999), who were able to prove that differential
abilities are an average/high predictor of students’ academic performance.
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With regard to the profile of emotional intelligence, there are no statistically significant differences by gender.
These data show the results of several investigations carried out with evidence of self-evaluation report, as
the EQ-i of Bar-On (Bar-On, 1997; Bar-On, Granel, Denburg & Bechara, 2003; Dawda & Hart, 2000; Devi y
Rayulu, 2005), or with TMMS-48 of Mayer & Salovey (1995) and their versions (Fernandez-Berrocal, 2004;
Lumley, 2005; Palomera, 2005), where they have not been found clear differences in emotional intelligence
between men and women. Nor have we found statistically significant differences by gender, with regard to
differential aptitudes of students.

The small size of this sample and its condition of being applied to a particular group of students lead to
recommend further research in the future to compensate this limitations and to demonstrate in a more
conclusive way the power of these variables to explain the students’ mathematical results.

We consider it is very interesting to continue investigating the variables that can influence in mathematical
performance, because if we identify them correctly we could initiate preventive and optimizing actions in the
mathematical results of our students in the future, and avoid the current school failure in this matter. This
situation would make us more competitive in mathematics international tests (PISA, TIMMS).
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