SPOP

Seientific Technical Journal

Sportis. Revista Técnico-Cientifica del Deporte Escolar, Ed i6n Fisica y Psi icidad

Sportis. Scientific Technical Journal of School Sport, Physical Education and Psychomotricity

Articulo Original. Relationship of visual, attentional and contextual variables together with internalized (depression), and externalized
(behavior) problems. Vol. 7, n.° 2; p. 239-266, mayo 2021. A Corufia. Espaiia ISSN 2386-8333

Relationship of visual, attentional and contextual variables together with

internalized (depression), and externalized (behavior) problems

Relacion de las variables visuales, atencionales y contextuales junto con problemas

internalizados (depresion), y los externalizados (comportamiento)

Xavier Estrada Fernandez'; Gemma Viera Seguraz; Agnes Ros Morente!; Carles Alsinet
Mora'; Laura Vicens Nufiez’
! Departamento de Psicologia. Universidad de Lleida (UdL)
2 Viera Visi6 Lleida
3 Centre Terapia Visuau

Contacto: x.estrada@icloud.com

Cronograma editorial: Articulo recibido: 02/01/2021 Aceptado: 29/03/2021 Publicado: 01/05/2021
https://doi.org/10.17979/sportis.2021.7.2.7365

Abstract

Physical exercise as an educational formula improves the motor and cognitive learning
of students, and allows us to strengthen the motor, coordinative and visual skills of the
students, boys and girls, that will be decisive for their integral development. The general
objective of the study is to examine the relationship of visual, attentional and contextual
variables, together with internalized problems (depression), and externalized problems
(behavior) in primary school students. 76 students participated in the study, of which 53 were
boys (69.73%) and 23 girls (30.27%), with a mean age of 6.68 and a standard deviation of
.799. The students participated in a multisport activity where three protocols were previously
administered: an optometric evaluation, the Caras-R, Identical Forms-R and SENA to
evaluate visual discrimination, sustained attention and contextual factors. The regressive
models of the study predict, firstly, that better visual and attentional discrimination avoids
depressive symptoms in students, and, secondly, that contextual factors act exclusively and
directly in the face of depressive-type symptoms. The importance of the visual task as a
variable directly related to depression and significantly together with attention in the
prediction of adaptive behaviors stands out as a novelty. Thus, good visual discrimination is
an important factor in sports practice and in the prevention of emotional and behavioral
problems.
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Resumen

El ejercicio fisico como formula educativa mejora el aprendizaje motriz y cognitivo de
los alumnos, y nos permite afianzar las habilidades motoras, coordinativas y visuales de los
nifios y de las nifias que resultaran determinantes para su desarrollo integral. El estudio tiene
por objetivo general examinar la relacion de las variables visuales, atencionales y
contextuales, juntamente con los problemas internalizados (depresion), y los externalizados
(comportamiento) en alumnos de centros educativos de primaria. En el estudio participaron
76 alumnos de los cuales 53 fueron nifios (69.73%) y 23 nifas (30.27%), con una media de
edad de 6.68 y una desviacion estdndar de .799. Los alumnos participaron en una actividad
multideportiva donde previamente se les administré tres protocolos: una evaluacion
optométrica, el Caras-R, Formas Idénticas-R y SENA para evaluar la discriminacién visual, la
atencion sostenida y los factores contextuales. Los modelos regresivos del estudio predicen en
primer lugar que una mejor discriminacion visual y atencional evita sintomatologia depresiva
en los alumnos, y, en segundo lugar, que los factores contextuales actian de forma exclusiva
y directa delante de sintomatologia de tipo depresivo. Destaca como novedad la importancia
de la tarea visual como variable relacionada directamente con la depresion y de manera
significativa junto con la atencién en la prediccion de conductas adaptativas. Asi, una buena
discriminacién visual es un factor importante en la practica deportiva y en la prevencion
frente los problemas emocionales y de conducta.

Palabras clave
Ejercicio fisico; discriminacion visual; educacion emocional; entrenamiento visual; educacion
primaria

Introduction

Sports practice contributes to the psychological and emotional state of athletes
(Guillamon, Canto & Garcia, 2020; Vaughan, Laborde & McConville, 2019; Tiscini & Delia,
2016), and, according to Vizquez and Marquez (2017), provides a balance between the mind
and the body thus satisfying the well-being of the person. In recent years, training has been
incorporating techniques to develop skills in the athlete, and achieve better performance

(Mantilla, 2019). By way of example, a study by Molina, Chorot and Sandin (2017) with
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badminton athletes states that self-confidence is associated with better sports performance due

to the management of psychological pressure.

In this sense, it is important to highlight the sensory aspect in training to enhance skills
that promote high performance (Mantilla, 2019). A study by Van Dongen, Kersten, Wagner,
Morris and Ferndndez (2016) shows that practicing physical exercise enhances the process of
consolidation of information and strengthens memory. Neuropsychology shows that the
ability to learn will be determined by the connection between neural networks, which fight,
assert themselves or succumb depending on genetic and internal factors, as well as
environmental stimuli (Sierra, Pérez & Quianella, 2019). According to Castaldi, Lunghi and
Morrone (2020), brain plasticity facilitates these connections, based on the experience of the
learning and memorization process, and it is in the early stages of development when brain
areas show remarkable plasticity (Guzmdan, Villalva & Bernal, 2015) and facilitate
modifications in sensory or motor representation (LeWinn, Sheridan, Keyes, Hamilton &

McLaughlin, 2017).
Visual system

Image perception develops through the visual system, and vision itself consists of
identifying, interpreting and understanding what we see. The retina is connected through the
optic nerve to various structures of the brain, transmitting information and allowing the

integration of sensory information (Rojas & Jeannet, 2016).

Mobility requires the integrity of both the visual and the motor pathways and
inadequate ocular-motor integration can be the basis of learning problems in children (Ferré

& Aribau, 2016).

Success in sports and learning depends to a large degree on the analysis of the
situation or perception (Pérez & Fleitas, 2019). Visual sports training is a resource that
benefits learning through visual re-education (Cagno, 2016; Rugolotto, 2015), enables the
development of skills (Appelbaum & Erickson, 2018), cognitive skills (Rugolotto, 2016;

Para citar este articulo utilice la siguiente referencia: Estrada, X.; Viera, G.; Ros, A.; Alsinet, C.; Vicents, L. (2021). Relationship of visual, attentional
and contextual variables together with internalized (depression), and externalized (behavior) problems. Sportis Sci J, 7 (2), 239-266.

https://doi.org/10.17979/sportis.2021.7.2.7365

http://revistas.udc.es/
241



SPOP

Seientific Technical Journal

Sportis. Revista Técnico-Cientifica del Deporte Escolar, Ed i6n Fisica y Psi icidad

Sportis. Scientific Technical Journal of School Sport, Physical Education and Psychomotricity

Articulo Original. Relationship of visual, attentional and contextual variables together with internalized (depression), and externalized
(behavior) problems. Vol. 7, n.° 2; p. 239-266, mayo 2021. A Corufia. Espaiia ISSN 2386-8333

Vidarte, Gutierrez, Ortega, Caicedo & Parra, 2020) and improves emotional management

(Ibarra, 2019).

There are numerous studies that point to a relationship between motor and cognitive
skills in children between 4 and 16 years old (Van der Fels, et al., 2014) obtaining better
results in performance or cognitive and motor improvements through cognitive-motor training

(Moreau et al., 2015).
Executive functions

Sustained attention as a participant in higher-order cognitive functions has an
important role in children's learning, a role that involves being in charge of regulating
behavior to adjust it to the demands of the environment and solve problems (Alarcén,
Castillo, Urefia, Torre & Cardenas, 2017). Maintaining adequate sustained attention with an
efficient visual system will allow us to focus our attention on the most relevant stimuli of the

task and to choose from our memory the best option according to previous experiences.

Regular physical exercise facilitates neural plasticity, producing better cognitive
responses in various tests on executive functions such as attention (Alves, et al., 2012), as
well as better results in processing speed, selective attention, and short-term memory
(Tomporowski, Lambourne & Okumura, 2011). Studies by Pontifex, Scudder, Drollette and
Hillman (2012) measured performance in sustained attention in terms of time spent on the
task using a flanker task in preadolescents with low and high levels of physical condition and
revealed an increase in errors of omission and number of omissions in those of lower physical

condition.
Contextual and social factors

These factors would encompass family, school and cultural conditions, indicating the
degree of imbalance and maladaptation to the context, as well as the level of dissatisfaction
and perceived tension with their environment. Studies have been conducted with university
students that demonstrate this with regard to academic performance (L6pez, 2014; Ramos,

2010; Roux & Anzures, 2015), and Ferreiro, Mato and Chao (2014) and Salinas, Hernandez
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and Barboza (2017) observed the obtaining of better academic performance if they came from
families with high cultural and academic levels. The family environment plays an important

role for academic performance (Reynoso, et al., 2018) and for better overall performance

(Barrios & Frias, 2016).

The emotional manifestations of boys and girls are reflected through internalizing
factors which refer to behaviors that the individual themself experiences (Luengo, 2014),
showing symptoms such as depression. These manifestations indicate the degree to which
emotional alterations and symptoms related to the main affective or mood problems are
shown, and specifically, the presence of depressive symptoms characterized by feelings of
guilt, worthlessness, helplessness and others. Studies by Voltas, Herndndez-Martinez, Arija
and Canals (2016) affirm that children with depression and anxiety show a significant

deterioration in family activities, in school and in relationships with their peers.

The externalizing factors (Alvarenga, Mansur-Alves & Franco, 2009; Campbell, Shaw
& Gilliom, 2000), focus behavior towards other people due to a low regulation of impulses,
high activity and mistrust; issues like attention problems, hyperactivity-impulsiveness, anger
control, aggression, as well as defiant and antisocial behaviors are all highlighted. In this case,
the external and disruptive behavioral manifestations that invade the child’s environment are
indicated, generating interpersonal conflicts and hindering the normal development of
activities, projecting a behavior of defiance and opposition to parents, tutors and adults,

hindering socialization as well as social, family and school integration.
Objectives

On the basis of the data subsequently revealed, the hypothesis is established that
primary school boys and girls, who, when evaluated through the administration of
psychometric protocols, display better visual discrimination and fewer attention errors
manifest fewer depressive symptoms and fewer problems with conduct. Furthermore, it is
hypothesized that the degree of visual discrimination will partly explain the presentation of

these symptoms in the future.
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The first objective of the present study is to examine the relationship of the visual,
attentional and contextual variables, together with the internalized problems (depression), and
the externalized ones (behavior), psychometrically evaluated. It also aims to demonstrate the

importance of visuospatial tasks in the prevention of behavioral problems.

A second objective is to demonstrate and analyze the importance of the contextual and
family variable as a means of preventing the emotional manifestations of depression as an

internalizing problem.
Material and method
Participants

The research is a descriptive cross-sectional study conducted with a sample of 76
primary school students, 53 boys (69.73%) and 23 girls (30.27%), between 6 and 12 years
old, with a mean age of 6.68 and a standard deviation of .799, from five public educational

centers in the city of Lleida.

The selection criterion has been the voluntary participation in an extracurricular sports
activity with an experimental format for boys and girls from the various levels of primary
education in the public sphere. In order to be eligible to take part in the study, only those
participants whose response pattern was complete and satisfactory according to the relevant

protocols were taken into account.
Instruments

In the first place, the data of all the students participating in the activity was acquired
by means of a sociodemographic questionnaire, which made it possible to encode the
collected data and work completely anonymously. The students from each of the centers have
undergone a first session of optometric evaluation and the subsequent performance, during the
same session, of two protocols: The task of sustained attention in childhood-revised (Servera
& Llabrés, 2015) and the evaluation system for children and adolescents (Ferndndez-Pinto,
Santamaria, Sdnchez-Sanchez, Carrasco & del Barrio, 2015) for the Initial and Middle Cycle
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pupils; and the test of identical forms-Revised (Thurstone, 1996;adaptation Cordero,
Seisdedos, Gonzdlez & Victoria de la Cruz, 2013) and the System of Evaluation of Children
and Adolescents for Higher Cycle Vocational Education (Fernandez-Pinto et al., 2015a,
2015b).

Process

The directors of the primary schools participating in the study and all the parents of
the participants were informed of the study objectives and its protocol beforehand in person
and signed the voluntary, free and informed consent form in order to participate in the study.
This research has followed the guidelines set out in the Declaration of Helsinki (World
Medical Association, 2008), regarding research projects, in addition to the national legislation
for clinical trials (Law 223/2004 of February 6), for biomedical research (Law 14/2007 of
July 3) and confidentiality of the participants (Law 15/1999 of December 13).

The visual skills assessment procedure was conducted using a touch screen with COI-
VISION software developed by Plou, Garcia, Nacher and Velasco (2009). The test is based
on the administration of different tests: a first test allows identification and coordination, to
evaluate eye-muscle coordination and concentration; the second is a tachistoscopic method

with numerical presentation, which is used to evaluate the minimum visual perception time.

After the optometric evaluation, the sustained attention task protocol in childhood-
revised (CSAT-R) (Servera & Llabrés, 2016) was used, which is a computerized test whose
purpose is to evaluate the sustained attention capacity of children between 6 and 11 years
(from 1st to 4th grade of primary school) through a surveillance task. The CSAT-R test has
adequate reliability, together with convergent, discriminant, predictive and construct validity
(Servera & Cardo, 2006). The test displays a series of numbers on the computer screen, from
0 to 9, for 7.5 minutes, every 500 milliseconds, and those numbers remain on the screen for
250 milliseconds. The student has to press the space bar on the keyboard each time a number

3 preceded by a 6 appears on the screen.
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The test provides the Hits (A) of the performance, which represents the number of
pulses on the bar in the presence of the target stimulus (6-3); errors committed or
commissions (E), which indicates the number of pulsations made before sequences other than
the target stimulus, related to inhibitory control; and the reaction time (TR), namely, the
average time it takes to get the hits (milliseconds), related to the processing speed. In
addition, scores are obtained that allow two indices to be obtained: sustained attention
capacity (A 'and d') and an index of response style (C) within the conservative-impulsive
continuum. It also shows the type of errors that the child has made based on their cause:
persistence (PE), distraction (ED), impulsiveness (EI) or chance (EA). The test complies with
standards of reliability and validity and was administered individually, following prior
instructions and training. It showed acceptable reliability values, which fluctuate around 0.80

for hits, 0.85 for reaction times and 0.80 for error commissions.

The “Identical Forms” (FI-R) protocol used for Upper Cycle students assesses
perceptual and attentional skills. The task is to identify which figure is equal to a model. Its
application individually is performed by computer within a time limit of 4 minutes. It enables
the Perception and Attention Index (AE, net hits) to be obtained, which relates the total
number of hits (A) with the total number of errors (E) and the Net Hit Index (EA) between the
total number of answers given (A + E). The reliability and validity coefficients are

satisfactory for use in combination with other information.

Finally, the administration of the Child and Adolescent Assessment System (SENA),
(Ferndndez-Pinto et al., 2015a, 2015b) is a self-report model according to the age of the
student that allows the detection of a wide spectrum of emotional and behavioral problems:
internalized (depression, anxiety, etc.); externalized (impulsivity, hyperactivity,
aggressiveness, etc.) and specific (behavior problems, learning, etc.). Its application for
students in the Initial Cycle was performed using a protocol adapted for paper and pencil,
with instructions from the professional in each of the questions, and in the Middle and Upper
Cycle it was carried out by means of an online version with previous explanations being given

before its completion. Each questionnaire consists of a number of items, ranging from 77 to
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188, with a Likert response format, whereby the frequency of appearance of the described
behavior is assessed using a five-point scale (from ‘never’ to ‘almost never’ to ‘always’ or
‘almost always’), except in the case of the self-report of 6 to 8-year-olds, which includes a
scale of three options: ‘yes’, ‘no’ and ‘sometimes’. The questionnaires have a
multidimensional approach and assess a broad set of content using three scales: scales of
problems, vulnerability and personal resources. The problem scales are organized into
different groups, according to the manifestation of the disorder they assess. Thus, the group of
internalized problems includes the following scales: Depression (DEP), Anxiety (ANS),
Social Anxiety (ASC), Somatic Complaints (SOM), Post-traumatic Symptoms (PST) and
Obsession-compulsion (OBS). The group of externalized problems includes the scales:
Attention problems (ATE), Hyperactivity-impulsivity (HIP), Anger control problems (IRA),
Behavior problems (PCO), Aggression (AGR), Challenging behavior (DES) and Antisocial
behavior (ANT). A third block includes scales that allow the evaluation of specific problems:
substance use (SUS), eating behavior problems (ALI) and schizotypy (ESQ). The last block is
made up of the contextual problem scales: Family problems (FAM), School problems (ESC)
and Peer problems (COM). In addition, a block of vulnerability scales is included, permitting
the assessment of aspects such as Emotional regulation problems (REG) and Sensation
seeking (BUS), along with one final block of personal resource scales: Self-esteem (AUT),

Integration and social competence (SOC) and Problem Awareness (CNC).

The scores obtained show internal consistency in the vast majority of scales and
indices (> .70), in accordance with the standards typically established (Herndndez, Ponsoda,
Muiiiz, Prieto & Elosua, 2016). The test-retest reliability coefficients indicate that the stability

is satisfactory given the age at which the test is conducted (> .70) (del Barrio, 2014).
Statistics analysis

For the purposes of statistical analysis, the SPSS 25.0 statistical program was used.
Since the objective of the study is not, strictly speaking, to compare the means between
categories, but rather to analyze the variance for predictive power, it was preferred to use the
ANOVA procedure as a prior step to the linear regression analysis. A posteriori, therefore,
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two linear regression models are analyzed with the study variables so as to predict their effect

on internalized and externalized factors.
Results

To verify the hypotheses of the present work, different statistical procedures were
conducted. First, a comparison of the means of the different study variables was performed
through the analysis of variance with the ANOV A procedure (see Table 1). Subsequently, two
linear regression models were carried out (see Tables 2 and 3) to study the predictive power
of the variables of visual tasks, executive functions and contextual variables on the depression

variable (internalizing) and the behavioral problems variable (externalizing).

As can be seen in Table 1, the obtained results showed statistically significant
differences in the means obtained between those boys and girls with a better score in visual

discrimination and those with a lower discriminatory capacity.

In this sense, the boys and the girls with better discrimination recorded significantly
better scores in emotional well-being, lower anxiety, etc., with the most significant being
anger control (p = 0.006) and external manifestations (p = 0.004). The least significant are
listed below according to the scores obtained: attention (p = 0.011), behavioral problems (p =
0.014), depression (p = 0.028), errors committed (p = 0.030), hyperactivity and impulsivity (p
= 0.040) and emotional factors (p = 0.044).

Table 1. ANOVA means comparisons between the group of children with high and low

discrimination.
(n=76) Group Mean Total Sumof gl Quadratic F p
squares mean
PAT score Boys 27.11 2.137 1 2137 0.060  0.807
Girls 27,48
Commission errors ~ Boys 47.66 1119.928 1 1119928 4.882  0.030
Girls 39.30
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Emotional Boys 52.47 421.101 1 421.101 4.179 0.044
Girls 47.35

External and Boys 58.83  1733.297 1 1733.297 8.720  0.004

disruptive )

manifestations Girls 48.43

Contextual Boys 61.96 595.401 1 595.401 3.667  0.059
Girls 55.87

Depression Boys 55.85 565.171 1 565.171 5.007  0.028
Girls 4991

Anxiety Boys 48.57 157.263 1 157.263 1.731  0.192
Girls 45.43

Attention Boys 53.55 651.498 1 651.498 6.865 0.011
Girls 47.17

Hyperactivity and Boys 51.85 276.693 1 276.693 4368  0.040

impulsivity Girls 47.70

Anger control Boys 57.72  1487.459 1 1487.459 8.098  0.006
Girls 48.09

Conduct disorder Boys 57.57 1026.737 1 1026.737 6.339 0.014
Girls 49.57

Family variables Boys 62.77 653.344 1 653.344 2705  0.104
Girls 56.39

Peers Boys 57.26  235.204 1 235.204 1.850 0.178
Girls 53.43

Self-esteem Boys 37.26 875.481 1 875481 3.224  0.077
Girls 44.65

Sustained attention  Boys 13.72 142.310 1 142.310 0.334  0.565
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Girls 16.70

Subsequently, two regression models were explored to study the contribution of the different
types of variables to explain the tendency towards internalizing problems and externalizing

problems in the child population studied.

First, a linear regression with three different levels was conducted, in order to explore
its prediction of the variable tendency to depression, as an internalizing problem (see Table
2). This first model presents (B = 35,994, compared to B = 0,576). In the first place, only the
digit task was incorporated as a predictor variable. In this case, the variable turned out to be
statistically significant in terms of its prediction of depression. Then, at a second level, the
variables of errors committed and sustained attention were also introduced, to see if executive
functions might explain, to a greater or lesser degree, the tendency to depression. Curiously,
the errors committed results did provide a significant explanation for the variable, but not for
that of attention. The digit task (discriminative) continued to show statistical significance.
Interestingly, in the third level of the regression, in which the contextual variables were
incorporated, the tendency towards depression was explained in a statistically significant way,
while all the previous variables ceased to show significance (R=.713) In this sense, the results
suggest a possible mediation of contextual and family variables in the relationship between

executive functions and visual discrimination and the tendency towards depression.

Table 2. Statistically significant comparisons between depression as an internalizing problem

and predictive models

Non-standardized Standardized
coefficients coefficients
Model (n=76) B Standard error Beta t p
55.942 1.478 37.856 0.000
Digit tasks -6.579 2.710 -0.275 2427 0018
65.319 4.206 15.531 0.000
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Digit tasks 7.571 2.705 0317 22799  0.007
Errors committed
Sustained attention -0.178 0.085 -0.237 2.094  0.040
-0.076 0.059 -0.142 -1.285 0.203
35.994 5.324 6.760  0.000
Digit tasks 2.873 2.203 -0.120 -1.304 0.197
Errors committed -0.070 0.068 -0.093 -1.030  0.307
Sustained attentions
Sena Contextual -0.004 0.047 -0.008 -0.094 0.926
Categories 0.002
Sena Family 10.136 3.116 0.412 3.253
Categories
7.359 3.131 0.289 2.350 0.022

Note. Dependent variable: Depression.

Finally, a second linear regression was performed, following the same steps, but
focussing on the tendency towards behavioral problems (see table 3). This second model was
much less revealing than the previous one (B = 55,942, compared to B = 1,308), but even so,
it showed a similar pattern. As with the first hypothesized model, the digit task, that is, the
ability to discern and discriminate stimuli, shows a statistically significant contribution to
explaining the externalizing variable of tendency towards behavioral problems. At the second
level, in contrast with what had happened in the case of the tendency towards depression, the
attentional tasks (executive function) did not explain or predict the results in the tendency
towards behavioral problems evaluated psychometrically. Interestingly, at the third level,
none of the variables were found to contribute significantly to the appearance of disruptive
behaviors or the tendency towards behavioral problems, suggesting a different pattern from
that of internalizing problems, which can only be explained by an ability to discriminate

stimuli, that is to say, in visuospatial tasks (R=531).

Table 3. Statistically significant comparisons between behavior as an externalizing problem

and predictive models

Non-standardized Standardized
coefficients coefficients
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Model (n=76) B Standard error Beta t p
1.308 0.057 23.068 0.000
Digit tasks -0.262 0.104 -0.285 2522 0014
1.349 0.166 8.145  0.000
Digit tasks -0.247 0.107 -0.268 2314 0.024
Errors committed 0.000 0.003 0.010 0.086 0.932
Sustained attention
-0.004 0.002 0.192 “1.689  0.096
0.576 0.248 2325 0.023
Digit tasks -0.123 0.102 -0.134 1201 0.234
Errors committed
Sustained attentions  0-003 0.003 0.109 0.998 0.322
Sena Contextual -0.002 0.002 -0.101 0.946  0.347
Categories
Sena Family 0.250 0.145 0.264 1,724 0.089
Categori
ATCBOTIES 0.213 0.146 0.217 1.460  0.149

Note. a. Dependent variable: Sena Behavioral Category.

Discussion

The present study proposes the hypothesis that primary school students who have
better visual discrimination and fewer attention errors will show fewer depressive symptoms
and fewer behavioral problems. The general analysis of the data emphasizes the special
relevance of the visual variable as a direct protective factor against maladaptive behavior and,
furthermore, of the contextual and family variable to help avoid internalized problems such as

depression.

Several studies relate the visual abilities of students with academic performance
(Lazaro, Garcia & Perales, 2013), and there are numerous studies that have investigated the
effect of physical exercise and cognition through different types of processing, such as
perceptual discrimination (Lambourne & Tomporowski, 2010; McMorris, et al., 2009;
Tomporowski, et al., 2011; McMorris, Tomporowski & Audiffren, 2009;Mamani, et al.,

2019), and also for cognitive development (Price & Henao, 2011). Nevertheless, there are still
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relatively few studies that relate visual discrimination as a preventive factor against
maladaptive behaviors (Beaudry, 2006) and problems such as depression (Andrés,

Castaiieiras, Stelzer, Canet & Introzzi, 2016).

The results of the present study show statistically significant differences in the visual
discrimination of digits (Plou, et al., 2009) by the students. According to the data obtained,
students with a lower discriminatory capacity for digits also registered significantly worse
scores indicating external and disruptive behavioral manifestations, anger, attention, behavior
problems, depression, errors of commission, hyperactivity and impulsivity and, to a lesser

extent, in terms of emotional problems.

Analyzing the first linear regression model employing the variables of visual tasks,
executive functions and contextual variables, it can be deduced that a better score in visual
discrimination and a lower number of commission errors (Servera & Llabrés, 2015) in an
attentional task are important indicators when it comes to preventing the presence of
depressive symptoms as an internalizing factor. Contextual characteristics, such as family,
allow a direct and novel assessment of the difficulties of adaptation of the child to the main
environments where it develops, and constitute a risk factor or a protective factor in

depressive problems.

The visual and attentional variables would predict depressive symptoms, as pointed
out in studies by Ferndndez (2017), which relate the increase in depressive symptoms with
low levels of executive functions. However, with the results obtained, the importance of
contextual factors such as family, school or classmates (Beltran, Pérez & Ortega, 2006) is
emphasized as an exclusive factor to prevent depressive symptomatology as an internalizing
problem, these results being congruent with those described by authors such as Cortés,

Cantén and Cantén (2014).

In general, the results also evidenced the existence of significant differences in the
visual and attentional variables with respect to externalizing problems such as behavior, the

visual variable acquiring a relevant importance in this regard. There is some research that
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relates behavior problems in boys and girls between 6 months and 5 years old with visual

impairment (Tirosh, Shnitzer, Davidovitch & Cohen, 1998).

Specifically, sports vision is a technique used to improve sports performance
(Gonzdlez & Camacho, 2017), to improve visual and physical skills in sports teams
(Busquets, Seirul.lo & Bosch, 2017) and to assist the improvement of motor and sensory
movements (Jozami, 2020), but rarely to implement improvements in emotional or behavioral

aspects.

Other evidence from the study refers to the relationship between contextual and family
factors with depressive symptoms presented by boys and girls, thus confirming the results of
other studies that found greater depressive symptoms in boys and girls with divorced parents
compared to children of married parents (Kalmijn, 2016); and others that relate depression to
the family environment, with family conflicts being a risk factor (Del Barrio, 2014). Parental
divorce is also another factor that is associated with a greater increase in internalized
problems in children such as depression (Amato & Anthony, 2014; Weaver & Schofield,
2015). Some studies in adolescents reach the conclusion that there is a significant relationship
between familial satisfaction and depression (Carrasco, Martinez, Norefia & Bao, 2020;

Borja, et al., 2019).

In addition, the results show that better understanding, family support and less tension
will lead to a relative absence of emotional problems of a depressive nature. Contextual
conditions play an important role in learning situations because in the different suggested
environments the boys and girls feel supported and encouraged by their role models, allowing

them to function appropriately in different environments (Beltran, et al., 2006).

In short, contextual variables such as family can play a possible mediating role
between the visual aspect and depression, allowing those who have more visual and attention
difficulties to mitigate their deficiencies with the proper emotional support from the family

and the context, and, consequently, of the social variable (Contreras, et al., 2005).
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On the other hand, when behavior problems are analyzed as an externalizing factor in
a second linear regression model using the variables mentioned above, this model can only be
explained by efficient visual discrimination of the student. In other words, efficient visual
performance results in less problematic behavior (Erazo, 2018). In this model the attentional
variable and the contextual variables alone could not explain behavior problems. Behavior
problems as an externalizing factor have historically been attributed to attention problems and
impulsivity, even though there is no consensus on these results (Braga & Flores-Mendoza,
2018). In this case, it is striking that efficiency in visuospatial tasks correlates with more
adaptive behavior (Bausela, 2014) and can predict it solely and exclusively via visual

discrimination as a biological variable, and not by social or attentional factors.

These results further stress the importance of visual discrimination not only to mediate
behavior but also to reduce the behavioral difficulties of adaptation a child may be
experiencing. Furthermore, commission errors cease to be statistically significant in terms of
depression prevention as soon as results related to contextual and family variables is added to
the model. This points to a possible mediator effect of the visual variables for this relationship
and emphasizes the role of visual evaluation in ruling out a visual problem (Lépez, Salamanca

& Tornquist, 2019).

Thus, visual ability will be a preventive factor with regards to behavioral problems
and depression, in the sense that it might encourage the planning of new activities and sports
programs focused on this field (Quevedo, 2010). Such sports activities should allow the
integration of visual sports training (Appelbaum & Erickson, 2018; Cagno, 2016; Rugolotto,
2015) to develop a more efficient motor system (Jozami, 2020), perform better emotional
management (Ibarra, 2019) and improve the social relations (Ventura, Laborda, & Alvarez,

2018).

The limitation of the study results from the size of the sample due to the expensive
procedure of visual tasks that hinders the evaluative dynamics and, in addition, the costs of
standardized protocols, making it impossible to expand the sample without private or
institutional support. Despite these limitations, the results obtained show the importance of
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continued research in this direction so as to promote the integral development of boys and
girls in primary education. On the other hand, as a practical application derived from this
study, it is recommended that more technicians be given sufficient training in order to carry
out the optometric evaluations of boys and girls. In this way, it would allow us to register a
larger sample of participants in a shorter space of time, thereby permitting, at the same time,

the participation of more educational centers.

Conclusion

The first educational stages are of the utmost importance for the physical, cognitive
and emotional development of students, not least because this is when different learning is
consolidated. It is a stage where brain structures mature and are influenced in part by the

stimuli they receive from the environment, shaping them for the future.

Activities based on visual perception and attentional tasks would allow students to
develop the necessary skills to avoid depressive symptoms and act as a protective factor
against maladaptive behaviors, which would facilitate, at the same time, a more efficient
adaptation to the child's environment. A sporting context would facilitate the development of

these skills by containing the appropriate stimuli.

In future lines of research, it would be interesting to carry out sports activities that
introduce visual sports training and the acquisition of emotional competences, and analyze,
through a longitudinal study, the impact of these practices in later stages, and their
relationship with the student performance in various areas. This type of activity would allow,
in an integrated way, to work on the physical, cognitive, emotional and social aspect, and to
enhance the visual and attentional aspects of the participants as precursors to avoid emotional

and behavioral problems.

A second line of research would be to promote parental education programs in primary
schools and involve parents in the education of their children and thus prevent emotional

problems such as depression.
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