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ABSTRACT

The present study aimed to investigate the effectiveness of training of hot and cool executive
functions at both parent and child levels on improving of children’s symptoms with ADHD.

This research was a quasi-experimental study with pretest-posttest control group design. The
population of the present study consisted of all 9 to 12-year-old children with ADHD in Rasht who
referred to medical-educational centers in 2021. The sample consisted of 26 children with ADHD from
the population who were selected through purposive sampling, based on the inclusion criteria. They were
then equally assigned to two (control and experiment) groups. The children in the experimental group and
their mothers each received the intervention program in 10 sessions. The instruments used included

Key words: cognitive demographic questionnaire, Canners Parent Rate Scale.
Hot and cool . . . -
executive functions ISR The data were analyzed using analysis of covariance. the results showed that training of hot

parent and child and cool executive functions at both parent and child levels improved children’s symptoms with

symptoms, attention

ADHD (p < 0.01).

deficit hyperactivity The results indicated the usefulness of multifaceted training of executive functions for
disorder children with this disorder.
Extended Abstract

1. Introduction

ttention-Deficit/Hyperactivity Disorder
(ADHD) is a developmental neurological
disorder in which individuals showing
attention  deficit, hyperactivity, and
impulsivity (NUfez-Jaramillo, Herrera-
Solis & Herrera-Morales, 2021). Some
researchers have attributed the main
problems of children with ADHD to
deficits in executive functions (EF)
(Roshannia, Maleki-Karamolah, Akhlaghi
& Kordestani-Moghadam, 2021). It is
difficult to define EFs as a single structure,
so a distinction between its cognitive and
emotional components has been proposed.
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Both components are two separate sets but related to
each other. Cognitive or cool EFs are those processes
that are involved in solving abstract and cognitive
problems. In contrast, emotional or hot EFs refer to
those processes that are created in emotional and
motivational contexts and they are very important to
our social interactions (Ruiz-Castafieda, Santiago-
Molina, Aguirre-Loaiza & Daza Gonzélez, 2020).
Researches (Re, Capodieci & Cornoldi, 2015;
Meyer, Santillana, Miller, Clapp, Way, Bridgman-
Goines & Sheridan, 2020) have shown that EF
training can improve the symptoms of children with
ADHD. It has also been shown that parental
involvement is very important (Motamed Yeganeh,
Afrooz, Shokoohi Yekta, Arjmandnia & Weber,
2020) in the treatment of these children.
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In general, previous studies have focused more on the
cool dimension of EFs and ignored the hot dimension.
Also, most of the interventions that have been
performed so far have been child-centered, and
simultaneous intervention on the child and parent was
very limited and focused more on parenting education
and positive parenting. due to the lack of research on
this subject, the present study was conducted to
investigate the effectiveness of training of hot and cool
executive functions at both parent and child levels on
improving children’s symptoms with ADHD.

2. Materials and Methods

This research was a quasi-experimental study with a
pretest-posttest control group design. The population
of the present study consisted of all 9 to 12-year-old
children with ADHD referred to medical-educational-
research centers in Rasht city in 2021. The sample
consisted of 26 children with ADHD from the
population who were selected through purposive
sampling, based on the inclusion criteria, and was
randomly assigned to the control and experimental
groups. The children in the experimental group and
their mothers each received the intervention program
in 10 sessions. The instruments used included the
demographic questionnaire, the Conners’ Parent
Rating Scale.

3. Results

In the present study, 26 subjects in the age range of 9
to 12 years participated in both experimental and
control groups. The result of post-test covariance
analysis of the total score of ADHD symptoms after
adjusting the pre-test shows that by eliminating the
effect of pre-test score, the effect of training hot and
cool EFs at both parent and child level on the post-test
score of ADHD is significant (P <0.01, df =1.23, F =
47.285). The effect size of 0.673 also shows that this
difference is good in the community and the pre-test
had a significant effect on the post-test scores of the
total score of the symptoms of ADHD.
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To evaluate which group had the highest score after the
total score of the ADHD test, the Bonferroni-corrected
means were used. The mean of the experimental group
in the total score of symptoms of ADHD was 45.579 and
the mean of the control group was 53.113. The mean
difference between the two groups (-7.534) was
significantly less than 0.01. Therefore, it could
determine that the use of hot and cool EFs training
program at both parent and child levels reduces the total
score of symptoms of ADHD in this group of children.
The F-statistics based on the results of analysis of
variance between the experimental group and the control
group in the components of ADHD symptoms for the
components of conduct problems, social problems,
anxiety-shyness problems, and psychosomatic problems
were found to be 22.483, 10.147, 19.609, 12.468,
respectively. The F-statistics are significant at a level of
less than 0.01 and this shows that there is a significant
difference between the experimental and control groups
in these components. To evaluate which of the groups’
means were less in the post-test of each of the
components of the symptoms of ADHD, the Bonferroni-
corrected means were used. The results showed that the
mean of the experimental group in the component of
conduct problems (13.722) and the mean of the control
group (16.268) and the mean difference between the two
groups (-2.546), the mean of the experimental group in
the component of social problems (11.927) and the mean
of the control group (14.394) and the mean difference
between the two groups (-2.467), the mean of the
experimental group in the component of anxiety-shyness
problems (6.659) and the mean of the control group
(8.157) and the difference in means of two groups (-
1.498) and the mean of the experimental group in the
component of psychosomatic problems (12.316) and the
mean of the control group (14.343) and the mean
difference between the two groups (-2.027) are
significant at the level of less than 0.01. Therefore,
according to the findings, it can be concluded that the
training program of hot and cool EFs at both parent and
child levels reduces each of the components of the
symptoms of ADHD in children with this disorder.

Table 1. Results of univariate analysis of covariance, total score of symptoms of ADHD

Source statistics of changes df MS F P Eta
Group 352.558 1 352.558 47.285 0.001 0.673
Analysis of covariance by controlling pretest values 1 39.896 5.351 0.05 0.189
Error 171.489 23

4. Discussion and Conclusion

The results showed that EFs training could improve
the symptoms of children with ADHD. Dovis, Van der
Oord, Wiers and Prins (2015) argued that EF
simultaneous training is more effective than EF one-
by-one training (ie, training each EF in separate
sessions). Because the function of daily life also
requires the use of several EFs simultaneously.

Repetition and practice also play a pivotal role in
promoting EFs and subsequently improving the
symptoms of children with ADHD (Diamond & Ling,
2016; Koepp & et al. 1998).

Play increases the amount of dopamine in the brain,
and as motivation increases, it provides a greater
chance of trying out strategies and practicing without
real consequences (Cadavid-Ruiz, 2014 cited from

Seyyed Noori, S. Z. et al. (2023). The effectiveness of training of hot and cool executive functions.... Journal of Psycho Instn, 12 (3):90-103.



http://jsp.uma.ac.ir/
http://jsp.uma.ac.ir/

Journal of

School Psychology and Institutions

Rosas, Espinoza, Porflitt & Ceric, 2019). On the other
hand, it has been found that parenting a child with
ADHD imposes a lot of stress on parents and causes
the parents of these children to act more negatively in
interactions with their children (Karimzadeh,
Khodabakhshi-koolaee, Davoodi & Heidari, 2020). In
fact, negative interaction with more parents causes and
aggravates children's problems. For this reason, some
researchers recommend that the presence of parents is
very important in treating children's problems, and
designing an intervention that encourages parents to
play guided but fun games with their children provides
an opportunity for parents to have more positive
interactions with their children. And this may lead to a
dynamic and positive change in parent-child
relationships and a reduction in children's symptoms
(O'Neill, Rajendran & Halperin, 2012).
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