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Lorena Zorrilla Silvestre

Abstract

Introduction . This study explored the variables of executivectioning (EF) that permitted
the evaluation of EF both at home and at schoa. dlhjective was to compare the results of
the evaluations of these functions in children aged 6 years, and see to what extent these

variables predicted mathematics performance best.

Method. Sixty-six third year early childhood educationdstuats took part, who were given
verbal memory and visuospatial tests, of inhibitioh estimation of mathematical perfor-
mance and thBehavior Rating Inventory of Executive Funct{@&RIEF), carrying out a cor-

relational and descriptive study.

Results. The results showed correlations between the etrafuaf children with neuropsy-
chological tests and the ecological assessmenteaghers and parents; and between the

BRIEF evaluations, in the metacognitive domain.

Conclusion. The measurement that best predicted mathematiterp@ance was the teacher

BRIEF, especially in working memory.

Keywords: Executive Function, BRIEF, neuropsychological g¢estathematics achievement,

preschool education.
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Relacion entre medidas neuropsicolbgicas y ecaggie
funcionamiento ejecutivo en Preescolares y su pcetnh del
rendimiento matematico. Un Estudio Piloto

Resumen

Introduccion. En este estudio se exploraron las variables deidnamiento ejecutivo (FE)
que permitieron evaluar el FE tanto en el hogaracemel colegio. El objetivo fue comparar
los resultados obtenidos en las evaluaciones de &siciones en nifios de 5 a 6 afos, y com-
probar qué medida de estas variables predice rajendimiento matematico.

Método. Participaron 66 alumnos de tercer curso de Eddardaiantil a los que se les admi-
nistraron pruebas de memoria verbal y viso-espagd@inhibicién, de estimacion del rendi-
miento matemético y @ehavior Rating Inventory of Executive Funct{&RIEF), llevando a

cabo un estudio correlacional y descriptivo.

Resultados. Los resultados mostraron correlaciones entre &uavion de los nifios con
pruebas neuropsicoldgicas y las valoraciones emal$gle profesores y padres; y entre las

valoraciones del BRIEF, en el dominio de metacagnic

Conclusion. La medida que mejor predijo el rendimiento matérodue el BRIEF de profe-

sores, especialmente en la memoria de trabajo.

Palabras Clave:Funcionamiento ejecutivo, BRIEF, pruebas neura@bdgicas, rendimiento

matematico, educacion infantil.
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Introduction

Executive functiondEF) have been defined as the processes thatiassodeas,
movements and simple actions that guide the rasalof complex behaviors with the finali-
ty of reaching an objective (Anderson, Jacobs, &lémon, 2008; Flores-Lazaro, Castillo-
Preciado, &Jiménez-Miramonte, 2014; Meltzer, 2013). In thigarg different authors such
as Diamond (2013), Korzeniowski (2011), Luria (1988tuss, & Benson (1986), Van De
Voorde, Roeyers, Verté, & Wiersema (2010), and WelsPennington (1988) considered EF
to encompass a series of cognitive processes ambittp anticipation, choosing objectives,
planning, the choice of conduct, self-regulatioglf-sontrol and the use of feedback stand
out. This said capacity included functions of regoin or of management such as the possi-
bility of initiating behavior and regulating emati®, inhibiting the actions of stimuli, select-
ing goal directed actions, planning and organiangeans to solve complex problems using
flexible problem solving strategies sua$ necessary and evaluating behavior.

In global terms, EF enabled the establishmentrotaired thought of a very diverse
nature. They were like a constellation of cognitalities destined to resolve unexpected or
changing situations, and it was possible to grangmt into a series of dimensions or compo-
nents for their study (Bausela & Santos, 2006; ke2895; Stuss & Levine, 2000).

Executive functions were involved in cognitive ftioa and in socieemotional per-
formance, requiring adequate assessment as muahtlas characteristics of the problem to
solve as of the immediate, medium and long-ternsequences of the selected answer. While
this required the participation of the differenhsery systems, EF were characterized by their
independence from theput, i.e., they coordinated and regulated responsawdiag to what
desire was to be achieved independently from tlaglable information (Verdejo-Garci&
Bechara, 2010). In a similar vein, Liberman, Giesht & Miiller (2007) in their study, estab-
lished relationships between EF and emotional asgeam ecological measurements. They
considered children with good inhibitory and verahility regulated their emotions better.

EF in Infant Education

Traditionally, it was considered that EF could betevaluated at early stages due to
their complexity and prolonged development. Howeaecording to Anderson (2002), it was
possible to identify the emergence and developmEBF in preschoolers including in babies.
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Baker, Rogers, Owen, Frith, Dolan, Frackowiak, &RBins (1996) showed that children aged
4 to 8 years, progressively improved the numbemofes they had to realise to complete
tasks thanks to an increase in the ability to fanental representations and manipulate them.
Similarly, Garcia-Molina, Ensefiat-Cantallops, Tuadgstarroz, & Roig-Rovira (2009) con-
cluded that children developed their EF duringrtfiest 5 years and this development would
influence positively or negatively their ability tmpe with new situations and adapt to chang-
es in their daily lives. Several studies showed thédren aged between 3 and a half and 4
and a half-years old had difficulties to guide thattions inhibiting the dominant response.
Although these improved with age, children of 6 katually no difficulties in carrying out
the action (Diamond, 2002; Gerstadt, Hong, & DiachatP94). These findings indicated that
at the ages of between three and four years pmgfabe inhibitory process of both the cog-
nitive and motor dominant responses existed, sgcolwating responses with a motivational
content and that in children older than 4 thes#sskiad practically been established. From
this, it was considered that inhibitory control mag/a process that allowed the proper devel-
opment of other EF (Barkley, 1997).

Other research has shown that during infancy thva® an important improvement in
working memory capacity as well as in the visuospand the listening and verbal modes,
which continued even beyond the ages of 6 and &:efbre, their development was later than
that of other processes, such as inhibitory contralh which it was related (Liberman,
Giesbrecht, & Muller, 2007). Lang & Perner (200&ncluded that preschool children be-
tween 3 and 5 years demonstrated a significantaugonent in change activities that required

active information maintenance.
Executive functioning and Difficulties Learning Mamatics

Some longitudinal studies developed in the linghid present research have had the
aim of studying the predictive capacity of execetfunctions on mathematical achievement.
Thus finding, for example, significant relationshipetween planning measures, inhibitory
control, cognitive flexibility, attention controlravorking memory (WM) in the last year of
preschool and subsequent performance in mathematicshighlighted the role that difficul-
ties in one or the other of these functions may phathe etiology of difficulties learning
mathematics (DLM) (Bull & Scerif, 2001; Bull, Esp¥, Wiebe, 2008; Clark, Pritchard, &
Woodward, 2010; Rimm-Kaufman, Curby, Grimm Nathan&dBrock, 2009).
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Recently, Toll, Van der Ven, KroesbergerVan Luit (2011) found that the executive
function that best predicted DLM was working memduoflowed in importance by inhibi-
tion, while not finding any predictive power in aogve flexibility. The most surprising thing
was that WM had a higher predictive value than éhmeparatory math skills. Many studies
have examined the contribution of EF in DLM usintgnslardized neuropsychological tests,
but few proposals to assess them more ecologicaltyparing both measurements had been

made in the way that this study set out to do.
Objectives and hypothesis

The reason we focused on the study of EF in EahiyjdGood Education, specifically
planning, WM and inhibition, was the fact that iasvat that stage where functions began to
develop that later mark the primary stage. For, thiesconsidered it necessary to have a better
view of how these develop and show, both at schadlin the family environment, so as, to
be able to improve their developmental conditidnghis sense, the following objectives for
study were established:

1. To compare the results of the neuropsychologisséssment of EF in childhood with
the assessments made by parents and teachers.

2. To compare the BRIEF questionnaire resultssrvito versions. For parents and for
teachers, and know the existing relationships betvike two assessments.

3. To find out which measurement of the EF varislflehibition, change, emotional or
behavioral control, initiative, planning, WM, orgsation of material and monitoring) best

predicts mathematics performance.

For their part, the advancégpothesesvere:

Hypothesis 1: There would be a significant corielabetween the results of the neuro-
psychological assessment and that of the parendtseachers in the EF variables (inhibition,
change, emotional or behavioral control, initiatiyganning, WM, organizing materials,
monotoring).

Hypothesis 2: There would be a significant coriefatoetween the scores given by
teachers and parents.

Hypothesis 3. The measurement of the EF varialblas pgredicted mathematical per-
formance best would be that of teachers.
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Method

Participants

The study was conducted with a sample of 66 predatioldren, 37 boys and 29 girls
from different schools in the province of Castel(@public and 1 fee paying), randomly se-
lecting 6 students per classroom at the tutorsreli®n. The exclusion criteria applied were
an Intelligent Quotient (IQ) less than 70 and geedlhan 130, students with special educa-
tional needs or evidence they may be present aedtarters into the educational system. The
chronological age of the participants ranged betvieand 6 years, and all were attending the
third year of primary education (P5). The equivalEp score of all the participants was ex-
tracted from a conversion table (Sattler, 1982)hef direct scores obtained in the cube and
vocabulary tests of the Wechsler Preschool and &vyinscale of Intelligence (hereafter
WPPSI-R).

Instruments

Verbal memory

Digit span subtesfrom the Weschler Intelligence Scale (1980). Tduasisted of two
tasks: direct and reverse digit memory recall.hi@ direct memory task the child had to
repeat the same series of numbers read orally dyevaluator. In the task of reverse
memory, the child had to repeat the sequence erseworder of the numbers read orally
by the evaluator.

Memory Test Coun{Case, Kurland, & Goldberg, 1982). This test csiesl of a series
of cards with blue and yellow dots arranged rangoifihe aim was to count the number
of blue points, say them out loud and then aftefiftpa series of cards, remember the

number of blue dots listed in the correct order.

Visual-spatial working memory

Odd -one outHenry & MacLean, 2003). In this task the subgstv a card with three
figures presented in a row and had to identify WwHigure was different. At the end of
each trial, the child had to remember its rightatoan by pointing at a board with blank

positions.
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Maze Tes{Porteus, 2003). A maze was shown to the subjghtawoute drawn on it.
Then, the subject was asked to trace the same oouseblank maze otherwise identical

to the initial one.

Inhibition control and /or impulsivity.
Sun / moon taskMusso, 2009). This consisted of two conditioms.condition A, a
child was shown a page with 30 pictures of sunsrandns randomly arranged in rows

and columns. Children were instructed to respommh™s$o images with sun and “moon”
to moon images as quickly as possible (within 458ds). Immediately after, condition
B was presented, in which they were asked to quicd$pond “sun” when the assessor

showed a moon, and vice versa.

Tapping Tes{NEPSY; Korkman, Keny, & Kirk, 2007). Two situati® were present-
ed to the subject: In the first, congruent, sit@tithe subject had to do what the examin-
er does, when he/she gave one or two taps on bles ta the second, incongruous, test,
when the examiner tapped, the subject had to giee dand when the examiner gave two,

the subject had to give one.

BRIEF (Behavior Rating Inventory of Executive Functidbioia, Isquith, Guy&
Kenworthy (1996)). This was a scale consistingvad guestionnaires, one for parents
and one for teachers, designed to assess the bedlagspects of EF at home and at
school, respectively. Each questionnaire contaB@dtems that provided global infor-
mation on EF from two main domains: the behavicmailtrol index composed of scales
of inhibition, emotional control and change; and thetacognition index composed of in-
itiative, WM, organization of materials, planningdamonitoring , as well as a global EF

score.
IQ measurement

Subtest of the WPPSI -RMechsler Preschool and Primary Scale of Intelligenc
Wechsler, 196)/
Vocabulary subtestThis measured verbal fluency and vocabulary mamagt and

required the subject to tell the meaning of 32 wartlincreasing difficulty.
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Cube subtestThe subject had to build cube drawings of inarepsomplexity. This
subtest assessed the ability to analyze, synthesidereproduce abstract geometric de-

signs.
Assessing mathematics performance

Questionnaire for estimating the mathematics penfmce in infant educationt was
elaborated for this research starting in the infamticulum. It consisted of 23 items di-
vided into 4 factors: numbering, basic operatiggegmetry and estimated size measure-

ment, and another teacher-evaluated item in tefrogarall student math performance.
Procedure

After obtaining permission from the Ministry of Ezhtion, Culture and Sports and the
School Board at each school (Spain), the colleatibdata went ahead. The order of test ad-
ministration was identical at the seven schoolshatsame period in the timetable and in dif-
ferent weeks. The EF tests were administered iddally by the researcher in a dedicated
room in the school free from distraction. The BRIfikestionnaires were handed to teachers
and parents who filled them out with the help & thsearcher when necessary. Once collect-

ed, the data was entered into the statistical pragand analyses were carried out.
Statistical analysis

The research was characteristic of a descriptiveelational design study, since the
aim was to show the extent to which certain vaesladre related. The design included a pre-
dictive analysis, in order to determine which dftaé EF variables best predicted mathemat-

ics performance.

The software used to perform all the analyses WwasSPSS 19.0 program. Initially,
correlation analyses between the direct scorelseoEF tests administered to the subjects with
the teacher assessments and correlation analysibe afirect scores along with the parent
assessments were carried out. Later, correlatietvgelen the parent and teacher assessments
given in the BRIEF were calculated. Finally, theasigrement of EF variables that best pre-
dicted mathematics performance was examined, ft@rlihear regression analysis between
numbering factors and the operations from the tuasdire that were completed by the
teacher, the sum of the aforesaid factors andahaeher evaluation on mathematics perfor-

mance with the neuropsychological testing and dremt and teacher BRIEF questionnaire.
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Results

Prior to this, the normalcy of the mathematicsstesas analyzed with the Kolmogo-
rov-Smirnov test. Furthermore, the potential impaxftage, sex and IQ were controlled. No

statistically significant differences in any of ttasks assigned to the participants were found.

Relationship between the results obtained in treuation of the children and the parent
and teacher assessments for inhibition and WM.

There were statistically significant negative etations between the direct scores of all
the neuropsychological tests with all the factorsndiative, working memory, planning,
and monitoring factors and, therefore, the dom&imetacognition and with the global in-
dex of the scale, measured by the teachers. Workielgory was the factor which reached
the highest values in inverse figures (r = -.505,.000). In the parents’ section, it was also
working memory which correlated significantly withe highest number of tests, especially
with the reverse figure span (r = -.3857 .008). On the other hand, a low and negative cor
relation between the sun / moon and the emotiomatral factor was observed (r = -.298,
= .23) assessed by teachers, with no existing letioe between inhibition tests and the fac-
tor of inhibition, assessed by teachers and par@iatisle 1 shows the correlations between
the EF of verbal WM, visual-spatial WM and inhibiti evaluated in the child subjects and
the teacher and parent valuations of the sameifurscperformed through the BRIEF.

Table 1
Correlations between the EF variables assessedhyopsychological tests with those
evaluated by parents and teachers with the BRIEFStonnaire.

Inhibition WM
Sun/moon Tapping Digit Reverse Counting  Odd
task test Span Digit One
Span Out
T Emotional _ 293 i i i i _ 300
e control
a Initiative - o N .
. - - 33 483 -.443 -.290
h WM - « - -
o - - 360" -.505 -.412 361"
I Planning or- . ) . .
ganization - - -.296 -.493 -.331 -.300
Monitoring + o . -
- - -280 -.369 -.336 356"
- - - -466°  -.357 -
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Metacognition 321 326
Global compo- i _283 -408  -297 -.300
site index
P Shift - - -271 - -.261 -
a WM -.354" -272 -335 -.256
r - Planning or- N
e ganization - -305 - -.297 -.261
N Metacognition *
¢ 9 - -281 - - -

Note. **. The correlation was significant at thedéof 0.01 (bilateral).
*. The correlation was significant aetlevel of 0.05 (bilateral).

Relationships between the parent and teacher assgds using the BRIEF Questionnaire.

There existed a significant mean correlation in féetor of inhibition ¢ =.371,p
=.004) in the domain of behavior control, whiletire domain of metacognition there was a
higher and significant correlation between the sssents made by parents and teachers,
especially in WM (r = .576p =.000). Table 2 presents the correlations betwieerevalua-
tions given in the BRIEF questionnaire by teaclaers parents.

Table 2
Correlation between parent and teacher rating usimg BRIEF
e & > o
c S5 o © c 3
c ok S o Q
- x= s .0 o Q
o] —_ x "(-_U' n c [ o
g _ c o9 Qo (@] g’ N G = = ©
= o982 S22 = £ = = e 3 T
5 §% 8= & X c 88 = g 93
S c £ ©§ = o < 2 ) ] o5
S Ouw m = = o OgE = = OSES

*
*
%
*

Kk

272 441" 576" .469

*

266 .432" 478" 422

Parents-
Teachers
w
\l
[

Note. **. The correlation was significant at thedéof 0.01 (bilateral).
*. The correlation was significant aetlevel of 0.05 (bilateral).
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Prediction of mathematics achievement accordintgpégomeasurements of the EF variables

Table 3 shows the contribution of EF measuremenabigs to the prediction of mathe-
matics performance from the results of linear regian analysis carried out with the number
factors and the operations of the questionnairepteted by teachers and the teacher as-
sessment of mathematics performance by the studentis case, the IQ was introduced

into the first block and the measures of the Ekabdes into the second.

In all of the factors, the 1Q was significant, iRpéanation along with other variables.
The numbering factor was predicted by the visuakisp test, §R? =.118; p =.011) that
along with 1Q, AR?=.175;p = .004) explained 29.3% of the total variance; by Qethe
WM and the organization of material evaluated l»y tlacher explained 67.7 % of the total
variance; and the WM was the only factor valuedhgyparents that explained 29.4% of the

variance.

The total variance of the mathematics operations @splained in 50.8 % by verbal
working memory tests such as the Reverse digit apdrcounting, in 53.5 % for the 1Q and
the WM according to teacher evaluation and in 39t6£4he WM and inhibition as evaluat-
ed by parents. Finally, the reverse digit spannting and 1Q explained 42.9% of the teach-
er-given value of student mathematical performat@end the initiative variable valued by
the teacher predicted a factor of 69.6%, and IQ, \AfM inhibition with the parent ques-

tionnaire predicted 56%.

Table 3
Results for the linear regression analysis of ERaldes on mathematics perfor-
mance

B R° AR® p
Numbering factor
Neuro- 1Q .185 175 175 .004
psychological Odd One 415 293 118 011
tests Out
1Q 234 .182 182 .003
. . WM - 477 .617 435 .000
Teacher Brief Organization
i -.313 677 ,059 .007
of material
. 1Q .303 172 172 .005
Parent Brief 367 294 122 010
Operation Factors
Neuro- 1Q .229 224 224 .001
psychological Reverse Dig- .372 433 .209 .000
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tests its

Counting 331 .508 .075 .016

. 1Q .299 234 234 .000

Teacher Brief \ iy 579 535 301 .00

1Q .269 221 221 .001

Parent Brief WM -.538 367 145 .003
Inhibition .299 437 071 .028

Teacher Evaluation

IQ .200 191 191 .000

Neuro- Reverse Dig-

: . .385 .358 .168 .000
psychological testsit Span

Counting 295 429 .070 .010

. 1Q .206 210 210 .000

Teacher Brief | viatve  -742 696 487  .000

IQ 271 216 216 .000

Parent Brief WM -.682 494 278 .000

Inhibition 291 .560 .060 .005

Discussion and conclusion

The term EF makes reference to processes and fkikkairrying out a behavior (An-
derson, Jacobs, & Anderson, 2008; Flores-Lazaruastif®-Preciado, & Jimenez-
Miramonte, 2014; Meltzer, 2013) consisting of vakes such as working memory, organiza-
tion and planning, inhibition response, cognitilexibility, attention capacity or the control
of one’s own emotional state (Diamond, 2013; Komaeski, 2011; Van De Voorde,
Roeyers, Verte, & Wiersema, 2010). According tchatg such as Garcia et al. (2013) and
Van der Ven, Kroesbergen, Boom, & Leseman (2018)pthor malfunctioning of these EF
was related to problems in mathematical thinkirgthss study has investigated the relation-
ship existing between neuropsychological and eccdbgneasures of executive functioning
in children and what measurement best predictetienatical performance to act according-

ly.

Thefirst objectiveof this study was to determine to what extenteéhgas a signifi-
cant correlation in measuring EF variables by npsyohological testing and teacher and
parent evaluation. The results show that whileghgas no relationship between the tests
which measured inhibition and the domain of behalioontrol in the BRIEF, the relation-
ships between instruments that measured WM andanttacognitive domain were signifi-

cant, especially between the standardized testshenttacher assessments. The results par-
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tially replicated the findings of Liebermann, Giestht & Muller (2007), in that there was no
relationship between the assessments providedrenigan emotional control and the scores
obtained with specific tests that measure EF. @mother hand, in accordance with previous
reports, in EF tasks in preschoolers (Carlson, 2@#thercole, Pickering, Ambridge, &
Wearing, 2004; Zelazo, Miiller, Fry& Marcovitch, 2003), the measurements of working
memory showed significant tendencies, whether nredsin an everyday environment or
measured in the laboratory. This may have beenusecdaily behaviors related to EF and
behavioral control may correspond to more geneFalpEbcesses and not to more specific
aspects thereof. For this reason, it was diffiéoitparents and teachers to answer specific

behavioral questions from general impressions.

The second objectivef the research focused on knowing the relatigpshietween
the teachers and parent assessments of the exetunistions of children. In relation to the
domain of metacognition a correlation did exist agnall factors, highlighting a high score
on the working memory and planning. Yet, on thet@n, in the domain of behavioral con-
trol no correlation existed due to the factorsmbéonal change and control. This shows that
learners seemed to control their emotions betténenschool context than in the family con-
text. Therefore, a complementary analysis of tii@rmation provided by observers of differ-
ent significant contexts to obtain a better un@eming of child EF is considered necessary;
we would also propose that teachers provide guslamgarents on how to get children to

monitor and improve their emotions in the familytaxt.

In light of the results referring to thbird objective the regression analyses carried
out with the EF variable measurements were notakllemeasurements of the variables
along with 1Q contributed to explain the performaraf the chosen mathematical factors.
Specifically, the measurement that most predictach eactor was the teacher-completed
BRIEF followed by the parent-completed ones. Ssmpgly, the neuropsychological tests
were those that least predicted basic mathemékilis. SThis data indicates that a clear pre-
diction of good mathematical competence in preschganultiple measurements from inde-

pendent sources can be acquired (Clark, Pritch&,o@dward, 2010).

The first finding of note was the statistically sifjcant correlation between the test of
verbal working memory, the reverse digit span, tredteacher and parent assessment espe-
cially in WM, planning and monitoring. However, reof the inhibition tests correlated sig-

nificantly with the domain of behavioral control ihe BRIEF. These results confirmed the
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validity of ecological evidence such as the BRIBF the measurement of metacognition, it
being more reliable than the assessment by thédea&nother noteworthy finding was the
non-correlation between the teacher-provided soamethe behavioral and emotional control

of the child and those provided by the parentss iy have been because children adopt a
certain behavior or another depending on the comtewhich they find themselves and the
norms established in them, creating different getroas of their behavior. This partially re-
jects the hypothesis established in the study arsad the assessments by teacher and parent

evaluations coincided in all variables.

The last finding to highlight was the importancetedicher evaluation as a predictor
of mathematics performance, just as was establishedr hypothesis. The results showed
that teacher evaluation was the best predictothefriumbering operations factor and the
overall factor of evaluation, even more so tharhvgitandardized neuropsychological tests.
Thus, by only administering the metacognition doampart of the BRIEF carried out by
teachers this study predicted between 53.5 % an@l @ of mathematics performance in
children aged 5. However, assessing the findingsildhconsider certain limitations, such as
the small sample size and the fact the questioarestimating mathematics performance in
Infant School was completed by the teachers witlaoptevious pilot study that analyzed its
validity and reliability.

Acknowledgment

This work has been possible thanks to the grasived from the Spanish Ministry of
Economy and Competivity and EDU2012-37452 titledItAgitudinal study of the contri-
bution to DLM of executive functions, motivationcdamathematics basic skills”.

In memory of Maria Luisa Sanchiz Ruiz.

References

Anderson, P. (2002). Assessment and developmeexexfutive function (EF) during child-
hood.Child Neuropsychology,(8), 71-82. doi:10.1076/chin.8.2.71.8724

Baker, S. C., Rogers, R. D., Owen, A. M., Frith,0C, Dolan, R. J., Frackowiak, R. &,
Robbins, T.W. (1996). Neural systems engaged bwnig: A PET study of the
Tower of London taskiNeuropsychologia, 38), 515-526.

Barkley, R.A. (1997). Behavioral inhibition, sustad attention, and executive functions:

Electronic Journal of Research in Educational Psjogy, 142), 333-3511SSN:1696-2095. 2016. no. 39 - 347 -
http://dx.doi.org/10.14204/ejrep.39.15080




Lorena Zorrilla Silvestre

Constructing a unifying theory of ADHPsychological Bulletin, 131), 65-94. doi:
http://dx.doi.org/10.1037/0033-2909.121.1.65

Bausela, E.& Santos, J.L. (2006). Disfuncion ejecutiva: Sintdotogia que acompaiia a la

lesion y/o disfuncion del I6bulo frontal. Avances salud mental relacional (ASMR).
Revista online internacional, 5(2). Retrived Agust 4, 2014 from
http://www.psiquiatria.com/revistas/index.php/asartitle/view/901

Bechara, A., Damasio, H., & Damasio, A. R. (200Bjotion, decision making and the
orbitofrontal cortexCerebral Cortex, 10295-307. doi: 10.1093/cercor/10.3.295

Bull, R., & Scerif, G. (2001). Executive Functiogias a Predictor of Children’s Mathematics
Ability: Inhibition, Switching, and Working Memorpevelopmental Neuropsycholo-
ay, 19 (3), 273-293. doi:10.1207/S15326942DN1903_3

Bull, R., Espy, K. A., & Wiebe, S. (2008). Shortstememory, working memory and execu-
tive functioning: Longitudinal predictors of mathatits achievement at age De-
velopmental Neuropsychology, 285-228. doi: 10.1080/87565640801982312

Carlson, S. M. (2005). Developmentally sensitiveasuges of executive function in preschool
children. Developmental Neuropsycholqgy 28, 595-616.
doi:10.1207/s15326942dn2802_3

Clark, C. A. C., Pritchard, V. E., & Woodward, L. (2010). Preschool executive function
predicts early mathematics achievemdbdevelopmental Psychology#6(5), 1176-
1191. doi: 10.1037/a0019672.

Case, R., Kurland, M., & Goldberg, J. (1988®)perational efficiency and the growth
of the short term memoryournal of Experimental Child Psychology (38 386-404.
doi:10.1016/0022-0965(82)90054-6

Diamond, A. (2002). Normal development of prefréictartex from birth to young adulthood:
Cognitive functions, anatomy, and biochemistryDIi. Stuss, & R. T. Knight (Eds.),
Principles of frontal lobe functiorfpp.466-503). Londres, UK: Oxford University
Press.

Diamond, A. (2013). Executive Functiomsnnual Review of Psychology,,6435-168. doi:
10.1146/annurev-psych-113011-143750

Garcia-Molina, A., Ensefat-Cantallops, A., Tirapstdiroz, B., & Roig-Rovira, T. (2009).
Maduracién de la corteza prefrontal y desarrolldatefunciones ejecutivas durante
los primeros cinco afios de viddevista de Neurologjad8(8), 435-440. Retrieved
July 13, 2014, from http://www.neurologia.com/phi#b/4808/bb080435.pdf

- 348 - Electronic Journal of Research in Educational Psyogy, 142), 333-351I1SSN:1696-2095. 2016. no. 39
http://dx.doi.org/10.14204/ejrep.39.15080




The relation between neuropsychological and ecotbgneasures of executive functioning in childhaod its prediction of
mathematics performance. A pilot study

Garcia, T., Rodriguez, C., Gonzalez-Castro, P.awlw, D., Cueli, M., & Gonzéalez-Pienda, J.
A. (2013). Funciones ejecutivas en nifios y adolgssecon trastorno por déficit de
atencion con hiperactividad y dificultades lectotaternational Journal of Psycholo-
gy and Psychological Therapy, (3, 179-194. Retrieved July 3, 2014, from
http://www.ijpsy.com/volumen13/num2/354/funciongsegitivas-en-nios-y-
adolescentes-ES.pdf

Gathercole, S. E., Pickering, S. J., & Ambridge(Z04). The structure of working memory
from 4 to 15 years of ageDevelopmental Psychology40, 177-190. doi:
http://dx.doi.org/10.1037/0012-1649.40.2.177

Gerard A. Gioia, Ph.D., Peter K. Isquith, PhD, &te\C. Guy, PhD., & Peter K. Isquith,
Ph.D. (1998)Behavior Rating Inventory of Executive FunctionJBBR Florida: Psy-
chological Assessment Resources, Inc.

Gerstadt, C. L., Hong, Y. J., & Diamond, A. (199%he relationship between cognition and
action: performance of children 3 1/2-7years old arstroop-like day-night test.
Cognition, 53 129-153. doi:10.1016/0010-0277(94)90068-X

Henry, L., & MacLean, M. (2003). Relationships between workngmory, expressive
vocabulary and arithmetical reasoning in childreithwand without intellectual
disabilities.Educational and Child Psychology, 20(3)1-63.Retrieved July 3, 2014,
from http://cogprints.org/5913/1/Educational_and_Chilsy¢hology 2003.pdf

Korkman, M., Kirk, U., & Kemp, S. (2007)NEPSY-Second Edition (NEPSY.-I§an
Antonio, TX: Harcourt Assessment.

Korzeniowski, C. G. (2011). Desarrollo evolutivd fiencionamiento ejecutivo y su relacion
con el aprendizaje escol&evista de Psicologia(X3), 7- 26.

Lang, B., & Perner, J. (2002). Understanding ofemibn and false belief and the
development of self-contradBritish Journal of Developmental Psychology, 83—76.
doi: 10.1348/026151002166325

Lezak, M.D.(1995). Neuopsychological AssesmdBf ed.). New York: Oxford University
Press.

Liebermann, D., Giesbrecht, G. F., & Muller, U. (Z0. Cognitive and emotional aspects of
self-regulation in preschoolers.Cognitive  Development 22(4), 511-529.
doi:10.1016/j.cogdev.2007.08.005

Luria, A.R. (1988). El cerebro en accion (52 edrd@lona: Martinez Roca.

Musso, M. (2009). Evaluacion de funciones ejecugtiea nifios: analisis y adaptacion de

pruebas en un contexto escolRevista Iberoamericana de Diagnostico y Evaluacion,

Electronic Journal of Research in Educational Psjogy, 142), 333-3511SSN:1696-2095. 2016. no. 39 - 349 -
http://dx.doi.org/10.14204/ejrep.39.15080




Lorena Zorrilla Silvestre

1(27), 157-178. Retrieved July 20, 2014, from
http://www.aidep.org/03_ridep/R27/R278.pdf

Pickering, S. J., Baqués, J., & Gathercole, S1H99). Bateria de Tests de Memoria de Tre-
ball. Barcelona: Laboratori de Memoria de la Unsitat Autonoma de Barcelona.
(Version catalana de Pickering, S. and Gather&l€1997),Working Memory Bat-
tery. No comercializada).

Porteus, S.D. (2003J.est laberintos de Porteusladrid: TEA Ediciones

Rimm-Kaufman, S. E., Curby, T., Grimm, K., Nathamsh., & Brock, L. (2009). The con-
tribution of children’s self-regulation and classno quality to children’s adaptive be-
haviors in the kindergarten classroorevelopmental Psychology, @9, 958-972.
doi: 10.1037/a0015861.

Sattler, JM. (1982)Assessment of children intelligence and specidltigsi (22 ed.) Boston:
Allyn & Bacon.

Struss, D.T., & Benson D.F. (198@he Frontal LobesNew York: Raven Press.

Stuss, D. T., & Levine, B. (2000). Adult clinicaéaropsychology: lessons from studies of the
frontal lobes.  Annual Review of Psycholagy 53, 401-403.
doi: 10.1146/annurev.psych.53.100901.135220

Toll, S.W.M., Van der Ven S.H.G, Kroesbergen, E&YVYan Luit, J.E.H. (2011). Executive
Functions as Predictors of Math Learning Disalediti Journal of Learning
Disabilities, 446), 521-532. doi:10.1177/0022219410387302

Van der Ven, S. H. G., Kroesbergen, E. H., Boom&J.eseman, P. P. M. (2011). The de-
velopment of executive functions and early math@satA dynamic relationship.
British Journal of Educational Psychology, ,8200-119. doi: 10.1111/j.2044-
8279.2011.02035.x

Van der Ven, S. H., Kroesbergen, E. H., Boom, JLe&eman, P. P. (2013). The structure of
executive functions in children: a closer examimratf inhibition, shifting, and updat-
ing. British Journal of Developmental Psychology(11 70-87. doi: 10.1111/j.2044-
835X.2012.02079.x

Van De Voorde, S., Roeyers, H., Verté, S., & WiaragJ. R. (2010). Working memory, re-
sponse inhibition, and within-subject variabilityn ichildren with attention-
deficit/hyperactivity disorder or reading disorddournal of Clinical and Experi-
mental Neuropsychology, 3266-379. doi: 10.1080/13803390903066865

- 350 - Electronic Journal of Research in Educational Psyogy, 142), 333-351I1SSN:1696-2095. 2016. no. 39
http://dx.doi.org/10.14204/ejrep.39.15080




The relation between neuropsychological and ecotbgneasures of executive functioning in childhaod its prediction of
mathematics performance. A pilot study

Verdejo-Garcia, A., & Bechara, A. (2010). Neuropkigia de las funciones ejecutivisi-
cothema, 22 (2), 227-235. Retrieved July 5, 2014, from
http://www.psicothema.com/psicothema.asp?ID=3720

Welsh, M. C., & Pinnington, B.F. (1988). Assessiagntal lobe functioning in children:
Views from developmental psychologyevelopmental Neuropsychology(3% 199-
230. doi:10.1080/87565648809540405

Zelazo, P. D., Muller, U., Frye, D., & MarcovitcB, (2003). The development of executive
function in early childhoodMonographs of the Society for Research in Childebev
opment, 683), vii-137. doi: 10.1111/j.1540-5834.2003.0680860

Electronic Journal of Research in Educational Psjogy, 142), 333-3511SSN:1696-2095. 2016. no. 39 - 351 -
http://dx.doi.org/10.14204/ejrep.39.15080




