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The Relationship Between Intelligence and Executive Function among
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Soegijapranata Catholic University, Indonesia
widyorini@unika.ac.ic
Executive function is a term for a number of complex cognitive processes that are
interdependent and critical to purposeful, goal directed behaviour (Lezak, et al, 2004).
Miyake, et al. (2000), EF as a cognitive process (Working Memory, Inhibition, Cognitive
Flexibility) which is a thorough coordination of processes in achieving a certain goal. (a)
Working Memory is one of the main cognitive processes underlying thinking and leaming.
WM is necessary because it allows internal representation of information to guide decision-
making and open behaviour; (b) Cognitive Flexibility /CF is often called mental flexibility,
mental shift and is closely related to creativity; (c) Inhibitory control (IC). IC is the ability to
inhibit attention to the distractor thus enabling selective and sustained attention. The ability
to inhibit strong behavioural tendencies€an help make a person flexible to changes that may
occur, as well as obey social decency.

Chichekian & Shore (2017) said-that gifted adolescents with this enormous potential, they
have good cognitive flexibility-(able to-categorize problems into meaningful and able to make
relevant solutions), metacognition (related o EF and self-regulation), strategic planning,
prioritize complexity‘and troubleshooting, has an excellent memory (developed WM to solve
problems), and has @ broad knowledge of things. Previous studies have stated that there is a
relation'betweenEF and intelligence, As research conducted by Arffa (2007) states that full-
scale IQTs significantly related to EF. EF are considered necessary to be able to-better
understand human behaviour in all its aspects. EF are those skills that can help the person
adapt to a continuously changing environment and suppress any non-desirable behaviour,
through self- regulation and adaptation, for their. own benefits (Bernal, et al2021).

But infact, although gifted students bave very high intelligence, there are also weaknesses
that are owned, one of which is EF. Some gifted children were found to have poor EF. The
lack of EF ability in gifted students makes various problems that will have an impact on
themselves and others. Silverman (2013) mention the problems faced by students related to
EF, namely problems in planning and organizing that interfere with school performance, lack
of time management, work is often done atthe last moment, less-able to sort verbal and
written expressions;inability to express-how to get'answers, impulsiveness, and make
decisions without careful thought. The ability fo solve,problems; plan and manage time in
doing tasks requires good cognitive flexibility): Likewise, to.control oneself and control
emotions related to Inhibitory Contrel, as well as the ability to analyse, think,reason, and

learn requires working memory.

Executive function is a term for a number of complex cognitive processes that are
interdependent and critical to-purposeful, goal directed behaviour (Lezak, et al 2004).
Executive functions refertoa variety.of correlated abilities ranging from simple voluntary
initiation and inhibition of behaviourto these invelving complex planning, problem solving,
and insight. Planning problem solving, and insight certainly correspond to psychological and
even lay concepts of “intelligent behaviour”. However, evidence for a relationship of
intelligence tests to executive function measures is inconsistent and not strong (Arffa, 2007).
The purpose of this research, in order to know the relationship between intelligence and
executive function (EF) in gifted children. The hypothesis: (a) there is relationship between
Intelligence and EF of the gifted adolescents; (b) There is a relationship between three
domains (Working Memory, Cognitive Flexibility, and Inhibitory Control) in Executive
Function and Intelligence in gifted adolescents.
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Method

Participants in the study were students in special class for gifted students with IQs above
130, total132, they are 73 boys and 59 girls. Age of 13-15 years. 1Q is measured by CFIT.
EF data collection using neuropsychological test tools, namely Wisconsin Card Sorting Test
(WCST) and Stroop Colour and Word Task online version of Psytoolkit.org, Trial Making
Test (TMT), and Digit Span

Results

From statistical analysis. The results showed there was no significant correlation between
Intelligence and Executive Function (measured by Wisconsin Card Sorting Test (WCST) in
gifted adolescents (r=0,311; p>0,05). The results of statistical analysis |Q with the three
domains contained in the EF showed different correlations; Likewise, the Cognitive
Flexibility/CF domain as measured by the Trail Making Test (TMT) there is not find a
significant correlation (r=-0.418; p>0.05). There is a significant correlation for Intelligence
and Working memory/WM of the Backward Digit Span measuring instrument (r=0.347;
p<0.05), and There is a significant correlation between Intelligence and Inhibitory Control/IC
of the Stroop Colour and Word Task (r=0,241; p<0,05).

Discussion

The first hypothesis is not accepted. It means that there is.no correlation between
Intelligence and Executive Function. According to Arffa (2018) Intelligence is a concept
developed in psychology and in particular the psychometric tradition, executive function isa
concept-created in the domain of cognitive neuroscience. It is not surprising that the two
remain.as parallel concepts in the explanation of human cognition. Research has shown
that, when viewed as a whole, executive functions are only partially according to the
psychometric concept of intelligence. Therefore, itis evident that some elements of
executive function, or rather, certain executive functions clearly correspond-to intelligence,
while some do not refer to intelligence. If uses the key difference between metacognitive —or
simply “intellectual”—executive function, and emotional/motivation — or just a non-
intellectual—executive function, it becomes proven that general intelligence can be equated
with metacognitive executive function but not with emotional/motivational executive function.
It has recently been proposed that cognitive tests knock general-domain executive
processes; executive process is intercepted overlapping across cognitive tests so that they
are needed more often than specialized domains-(Kovacs & Conway, 2016).

Several studies have'shown.that not all domains of EF are affected by intelligence. The most
highly correlated with intelligence is WM (Friedman, et al, 2006; Fugate et al, 2013),
especially in adolescents (Giofre etal, 2013). Gifted adolescents have better working
memory than non-gifted adolescents (Leikin, et al, 2013; van Viersen et al, 2014). There is
clearly a close relationship between intelligence and working memory, and both play an
important role in a variaty of developmental areas during childhood. Interestingly, both
involve prefrontal areas of the brain. This raises the question of whether, when solving
problems involving working memory, more intelligent individuals show more activity in the
prefrontal brain relative to those who are less intelligent (Neubauer and Fink, 2009).

In gifted children, WM-related self-control mechanisms are also associated with Inhibitory
Control (IC). Gifted children can inhibit irrelevant information and divert information
processing so that new information that should be remembered can be well received. In
gifted children, the corpus collosum is larger than normal children so that there is more
space in the brain to channel information from one part of the brain to another and in the end
the two parts of the brain can be synchronized properly (Macintyre, 2008). WM is the
capacity that underlies complex cognitive processes and this ability is possessed by gifted

children (Dehn, 2011).
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This study indicate that intelligence is not related to the Flexibility Cognitive (FC). Several
previous studies have found that intelligence is weakly or even unrelated to flexibility
cognitive (Benedek, et al 2014; Friedman, Miyake, Corley, Young, DeFries, & Hewitt, 2006).
This is because, FC is able to see things from different points of view.

The results of this study indicate that intelligence has a significant correlation with inhibitory
control/IC. This is probably because gifted adolescents have a larger gray matter area than
non-gifted adolescents (gray matter area is the site of the cell body and is the most active
site in the brain, consists of nerve cell bodies, and is a structure that houses the nucleus of
neurons, which serves as a sign of self-control. Gray matter also works for higher level
learning). Therefore, gifted adolescents have good cognitive control so that even though the
brain demands continuous activation from other parts of the brain, gifted adolescents can
still control themselves to commit to their tasks (Miyake, et al, 2010)

Carlson, Zelazo, & Faja (2013) state that EF is not influenced by intelligence, but is more
influenced by socioeconomic factors, gender, culture, language, parenting, gene-
environment interactions, and sleep patterns.The first factor that affects EF is
socioeconomic factors. The level.of edu€ation of parents also affects the EF and language
development of children.In addition,-children who often.move.places of residence, trauma,
childhood stress can also affect EF. Briggs, et;al (2008) conducted research on gifted
children and foundthat they were-culturally, linguistically, and ethnically different and

students were not identified as glﬂed children.
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