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ABSTRACT

Background : Executive functions (EF) are a set of high order mental abilities that regulate cognition, emotions and behaviour. A
checklist was developed to assess executive functioning in children with developmental disabilities called the EFAC-CDD by the
researchers, which is a 256-item checklist in English.

Aim : This research is based on conduction of a cross-sectional study to validate the EFAC-CDD.

Methodology : The study will compare and analyze a sample of children with developmental disabilities (N=20) and their peers without
it (N=20) between the ages of 8 to 15 years of age on a broad range of EF areas using the EFAC-CDD.

Results : There is a highly significant difference (p=9.18) in executive functioning between children with developmental disabilities
(M=53.35) and their peers without it (M=215.2). While the performance of typical children remains to be above average in all domains,
the performance of children with developmental disabilities is seen to be below average across all domains of executive functions.

Conclusion : The findings of this research establish a baseline for EFAC-CDD and further validates the tool to be a valid checklist for
testing executive functioning in children with developmental disabilities.
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Introduction Poor EF is a significant clinical health issue not only due to its
prevalence in neurological injury and disorder, but also due to the
influence of poor EF on academic outcomes such as memory
problems, educational failure (Barkley, 2012) and learning
disabilities (Jerman, Reynolds, & Swanson, 2012). EF delays, as
well as disorders characterized by poor EF, are commonly
associated with academic underachievement, learning deficits,
and related problems with learning and memory (Barkley, 2012).

Executive functions are a set of cognitive skills that are used to
learn, work and manage everyday life, which, when it comes to
children with developmental disabilities, are observed to be
dysfunctional. Executive functioning involves a set of top-down
mental skills which helps in memory, thinking, and control. Some
people describe executive functioning as “the management
system of the brain” as they help set goals, plans and get and

things done. According to experts, all the skills can majorly be Many researchers have drawn a parallel between a deficiency in
classified under three important domains of executive executive functions and developmental disabilities, i.e., autism
functioning called inhibitory control, working memory, and spectrum disorder, learning disability, intellectual disability,
flexible thinking. attention deficit hyperactivity disorder, downs syndrome, stating

that a deficiency of executive functioning in individuals with
developmental disabilities can be targeted for intervention and
treatment plans.

Executive Functioning across different populations
Autism Spectrum Disorder
The executive functioning abilities in individuals with Autism

Some warning signs that a child may have problems with
executive function include problems with:

Planning projects
Estimating how much time a project will take to complete
Telling stories (verbally or in writing)

Mem?rlzlng . Spectrum Disorder (ASD) have been extensively studied in order
Starting activities or tasks to identify the specific processes that are either functioning well
Shifting plans when situations change or impaired. However, the results have been mixed, with some
Focusing only on one task aspects of executive functioning showing convincing evidence

while others remain inconsistent. This inconsistency has raised
doubts about whether executive dysfunctions can be considered
as a diagnostic marker for autism. In a review conducted by Hill
(2006), various studies were categorized into different executive
domains, including planning, mental flexibility, inhibition,
generativity, and self-monitoring. It has been observed that
individuals with ASD, including children, adolescents, and adults
with normal I1Q, tend to exhibit significant impairments in
planning tasks compared to controls who are matched for age
and/or 1Q. These control groups consist of individuals with

e Shutting down when parents or peers don't act as expected

Professionals and scholars alike have been interested in early
identification and interventions for EF deficits for many years,
because impairments in EF are seen as characteristic for
individuals with Autism Spectrum Disorder (ASD), highlighting
that individuals with Intellectual Disability, Autism Spectrum
Disorder, Attention-Deficit/Hyperactivity Disorder commonly
experience executive functioning deficits (Benallie et al., 2021;
Robinson et al., 2009; Panerai et al., 2014).

yo

Donkauri 54




Peer Reviewed & Refereed Research Journal, Vol. 9, Issue 1, Jan - June 2023

typical development as well as those with developmental
disorders such as dyslexia, Tourette syndrome, and attention
deficit hyperactivity disorder (ADHD).

Regarding mental flexibility, individuals with ASD often display
increased perseverations compared to typically developing
children and children with other neurodevelopmental disorders.
These perseverations are commonly attributed to difficulties in
shifting attention, and this deficit tends to persist over time. A
study by Christ et al. (2020) suggests that certain aspects of
inhibitory control may be impaired in children with ASD, and
there could be a relationship between response inhibition and
sustained attention. On the other hand, studies examining
working memory (WM) have produced inconsistent findings.
Some studies have detected deficits in WM in individuals with
ASD, whereas others have not. Consequently, it remains unclear
whether working memory is one of the major executive functions
that are severely impaired in autism, according to the findings of
Ozonoff and Strayer (2022).

Intellectual Disability

Studies have shown that cognitive functioning in individuals with
intellectual disabilities is not solely defined by a low overall level
of intelligence. There is also a distinct relationship between
cognitive abilities and impairments in specific cognitive
functions. This is particularly evident in deficits related to
executive functioning (EF) among individuals with intellectual
disabilities.

In a meta-analysis conducted by Spaniol and Danielson, it was
found that individuals with intellectual disabilities exhibited
significantly lower EF compared to control groups matched for
mental age. Additionally, the research conducted by Schuchhardt
and colleagues indicates that deficits in EF are already present in
children with borderline intellectual functioning, which refers to
individuals with an IQ above 70 but below 85.

These findings highlight the crucial role of EF in understanding
the cognitive functions associated with lower levels of cognitive
functioning seen in individuals with (borderline) intellectual
disabilities. Therefore, the objective of the current study was to
examine whether the significance of EF for intellectual
disabilities, including borderline intellectual functioning, is
manifested in a distinct structural relationship between
intelligence and EF in individuals with a full-scale intelligence
quotient equal to or below 85.

Typical children

Executive functions (EFs) generally improve from preschool to
early adulthood, with research suggesting a differential
development of EFs during childhood and adolescence. According
to Diamond, cognitive flexibility only develops in later childhood,
while Huizinga and colleagues proposed a two-factor model
including cognitive flexibility and working memory, but no
inhibition factor, in children aged eight years and older, indicating
structural stability from that age onwards.

Recent studies investigating the developmental trajectory of EFs
indicate that executive components develop throughout
childhood, adolescence, and into adulthood. This development is
primarily associated with the maturation of frontal brain regions
and their connections with subcortical regions (Paus et al.,, 2001;
Tsujimoto, 2008). Some researchers suggest that the
development of EFs begins around the first year of life, with basic
skills such as selective attention, inhibition, and working memory
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emerging in the first three years. Between the ages of three and
five, children become capable of formulating and using more
complex rules to regulate their behavior (Garcia-Molina et al,,
2009). From this age onwards, they are capable of engaging in
more complex behaviors, decision-making, and planning, which
require additional executive skills (Bodrova & Leong, 2007;
Dawson & Guere, 2010; Dias & Seabra, 2013). Therefore, EF can
be improved and enhanced at any age. However, when designing
interventions or tasks to stimulate EF, it is essential to consider
the cognitive and social changes that occur throughout child
development, including the appropriate age range for such
interventions and the construction of suitable tasks and
programs.

Hence, the present study aims to compare a sample of typical
school going population which has children without any
developmental disabilities with a sample of children with
developmental disabilities with the help of the checklist, EFAC-
CDD, so as to establish a baseline for the executive functioning
scores as well further the validity of the developed tool.

Methodology

This is a cross-sectional study design in which two different
population samples were studied at the same time in order to
compare their results on an executive functioning checklist. This
a descriptive paper which helps us analyse the differences in
prevalence of various areas or domains of executive functioning
between a typical children sample in comparison with a sample
of children with developmental disabilities.

Sample details

The sampling design was selective and purposive as for the
purpose of this study two groups of children were chosen.

Group 1: Typical school going children between the ages of 8 and
15 (n=20)

The children in this group were chosen from the families and
relatives of the second group i.e. siblings or cousins of children
with developmental disabilities, consisting of children without
reported developmental disabilities.

Group 2: Children with developmental disabilities between the ages
of 8 and 15 (n=20)

The children in this group were chosen from the referrals made
to a disability and therapy centre in New Delhi i.e, Learning
Ladder Therapy Centre. This includes children with Intellectual
Disability (n=10) and children with Autism Spectrum Disorder
(n=10).

Test details

The Executive Functions Assessment Checklist for Children

with Developmental Disabilities (EFAC-CDD)

The executive Functions assessment checklist for children with

developmental disabilities (EFAC-CDD) was developed to assess

the executive functioning level of children with developmental
disabilities across different domains of executive functions.

The dimensions of the checklist that are assessed by the EFAC-

CDD are as follows :

e Working Memory : It involves processes holding/retaining
small amounts of or temporary information that helps us is
accomplishing tasks. Doing mathematical operations,
translating instructions, and working with language, all
require the use of working memory.

e Impulse Control : It involves the ability to control one's
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attention, behavior, thoughts, and/or emotions to override a

strong internal predisposition (an impulse) and instead do what's

more appropriate or needed. This is commonly known as

“thinking before acting”.

e Planning : It involves the ability to create a plan or a
roadmap to reach a goal. Completing tasks requires the
ability to have a mental plan in place so that things get done.

e Mental Flexibility : [t involves the ability to change
perspectives and be flexible enough to adapt according to
the situation or circumstance demands.

e Attention : It helps us to focus on tasks, ignore distractions,
and resist impulsive behavior.

e Action Monitoring : It is the ability to monitor one's own
behaviour involving controlling impulses and emotions,
staying on task, keeping belongings organized.

e Problem Solving : It involves the capacity to identify,
describe a problem and generate ideas to overcome or fix it.

e Emotional Control : It involves how we manage and
respond to emotional experiences in the environment,
particularly stressful ones.

s  Time Management : It is the ability to plan and organize
one's time in an efficient manner which helps in achieving
goals and maximizing productivity.

The EFAC-CDD is a checklist developed to assess the level of
executive functioning among children with developmental
disabilities across 9 domains i.e., Working Memory with 7 sub-
domains; Impulse Control with 4 sub-domains; Planning Skills
with 4 sub-domains; Mental Flexibility with 3 sub-domains;
Attention with 5 sub-domains; Action Monitoring with 3 sub-
domains; Problem Solving with 4 sub-domains; Emotional
Control with 2 sub-domains; and Time Management with 1 sub-
domain. Each sub-domain consists of 8 skills that will be
assessed, hereby resulting in a total of 256 items (Ray & Singh,
2023).

A child will be scored on each skill item on a score of 0 - 1. The
child will be given 3 attempts to perform the given skill, which is
termed as a trial, and each successful attempt will receive a score
of 1, and every unsuccessful attempt will receive a score of 0
subsequently. Further scoring process is described in the tool
construction study wherein the domain total score, domain
percentage, as well as the overall total executive functioning score
and percentage of the participant is calculated to determine their
level of functionality (Ray & Singh, 2023).

ANALYSIS AND RESULTS

The sample of this study was divided into two groups, i.e. the
sample of children without developmental disabilities (Group 1),
and the sample of children with developmental disabilities,
specifically Intellectual Disability (ID) and Autism Spectrum
Disorder (ASD) (Group 2). The means for the whole sample
studied are presented, by group in Table 1.

Table 2 through Table 10 present the results of descriptive
statistical T-Test Analysis between the 2 groups of this study on
the nine domains of executive functioning tested, i.e, Working
Memory, Impulse Control, Planning Skills, Mental Flexibility,
Attention, Action Monitoring, Problem Solving, Emotional Control
and Time Management respectively. Table 11 presents the results
of descriptive statistical T-Test Analysis on total executive
functioning between the two groups.
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Table 1: Sample Characteristics

Group 1 Group 2
Number  Mean Number  Mean
Age Age
Males 5 10.6 1D Males 5 11.8
Females 15 12.35 Females 5 13.3
Total 20 12 Total 10 12.67
ASD Males 6 11.64
Females 4 10.75
Total 10 11
Total 20 11.85

Group 1 : children without developmental disabilities
Group 2: children with developmental disabilities
(ID=Intellectual Disability; ASD=Autism Spectrum Disorder)

Table 2: T-Test for working memory variable

Group 1 Group 2
Mean 46.05 14.2
Variance 14.68158 35.95789
Observations 20 20
Pooled Variance 2531974
Hypothesized Mean Difference 0
df 38
t Stat 20.01612
P(T<=t) one-tail 4.39E-22
t Critical one-tail 1.685954
P(T<=t) two-tail 8.78E-22
t Critical two-tail 2.024394

he working memory among the typical school-going children has
a higher mean (46.05) as compared to children with
developmental disabilities (14.2) with a significant difference
(p=8.78).

Table 3: T-Test for Impulse Control variable

Group 1 Group 2
Mean 20.5 6.55
Variance 3.631579 6.681579
Observations 20 20
Pooled Variance 5.156579
Hypothesized Mean Difference 0
df 38
t Stat 19.42645
P(T<=t) one-tail 1.24E-21
t Critical one-tail 1.685954
P(T<=t) two-tail 2.48E-21
t Critical two-tail 2.024394

The impulse control among the typical school-going children has
a higher mean (20.5) as compared to children with
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The attention among the typical school-going children has a

(p=2.48). higher mean (33.65) as compared to children with developmental
Table 4: T-Test for Planning Skills variable disabilities (8.05) with a significant difference (p=2.45).
Group 1 Group 2 Table 7: T-Test for Action Monitoring variable

Mean 253 5.8 Group 1 Group 2
Variance 16.43158 9.326316 Mean 21.45 3.75
Observations 20 20 Variance 4.576316 12.82895
Pooled Variance 12.87895 Observations 20 20
Hypothesized Mean Difference 0 Pooled Variance 8.702632
df 38 Hypothesized Mean Difference 0
t Stat 17.18282 df 38
P(T<=t) one-tail 8.25E-20 t Stat 18.97352
t Critical one-tail 1.685954 P(T<=t) one-tail 2.8E-21
P(T<=t) two-tail 1.65E-19 t Critical one-tail 1.685954
t Critical two-tail 2.024394 P(T<=t) two-tail 5.6E-21

t Critical two-tail 2.024394

The planning skills among the typical school-going children has a
higher mean (25.3) as compared to children with developmental
disabilities (5.8) with a significant difference (p=1.65).

Table 5: T-Test for Mental Flexibility variable

Group 1 Group 2
Mean 21.45 5.7
Variance 9.102632 9.589474
Observations 20 20
Pooled Variance 9.346053
Hypothesized Mean Difference 0
df 38
t Stat 16.2917
P(T<=t) one-tail 4.93E-19
t Critical one-tail 1.685954
P(T<=t) two-tail 9.86E-19
t Critical two-tail 2.024394

The mental flexibility among the typical school-going children
has a higher mean (21.45) as compared to children with
developmental disabilities (5.7) with a significant difference
(p=9.86).

Table 6: T-Test for Attention variable

Group 1 Group 2
Mean 33.65 8.05
Variance 9.502632 25.20789
Observations 20 20
Pooled Variance 17.35526
Hypothesized Mean Difference 0
df 38
t Stat 19.43231
P(T<=t) one-tail 1.23E-21
t Critical one-tail 1.685954
P(T<=t) two-tail 2.45E-21
t Critical two-tail 2.024394
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The action monitoring among the typical school-going children
has a higher mean (21.45) as compared to children with
developmental disabilities (3.75) with a significant difference

(p=5.6).

Table 8: T-Test for Problem Solving variable

Group 1 Group 2
Mean 24.4 5.75
Variance 17.72632 16.30263
Observations 20 20
Pooled Variance 17.01447
Hypothesized Mean Difference 0
df 38
t Stat 14.29781
P(T<=t) one-tail 3.56E-17
t Critical one-tail 1.685954
P(T<=t) two-tail 7.13E-17
t Critical two-tail 2.024394

The problem solving among the typical school-going children has
a higher mean (24.4) as compared to children with
developmental disabilities (5.75) with a significant difference

(p=7.13).

Table 9: T-Test for Emotional Control variable

Group 1 Group 2
Mean 15.55 1.9
Variance 0.892105 3.463158
Observations 20 20
Pooled Variance 2.177632
Hypothesized Mean Difference 0
df 38
t Stat 29.25098
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Tihe<egoitoml control among the typiciyachgol-going children
aén &igher, mean (15.55) as compa o children with
evelo pmentall disabilities (1.9) with a significant difference

(Bt ywo-tail 1.15E-27

t Criticalfableil 0: T-Test for Time Managé@dédtk variable

Time Management Group 1 Group 2
Mean 6.85 1.65
Variance 1.081579 3.186842
Observations 20 20
Pooled Variance 2.134211

Hypothesized Mean Difference 0

df 38

Tistatime management among the typithbssizool-going children
}ﬁﬁk—t higher mean (6.85) as compaged, to children with
evelopmental disabilities (1.65) w1th a 51gn1f1cant difference
bCritlfgl)one-tall 1.68595

P(Tabléwpiteil-Test for Total ExecutivelFithictioning variable

t Critical two-tail 2.024394

Group 1 Group 2
Mean 215.2 53.35
Variance 190.0632 696.3447
Observations 20 20
Pooled Variance 443.2039
Hypothesized Mean Difference 0
df 38

TRattotal executive functioning among24l#d 1t4fpical school-going

Ghildrgn hagp higher mean (215.2) as comgypaged to children with
develoagmental disabilities (53.35) w1th a sggnlﬁcant difference

gui j)ne-tal
BScussion! 9.18E-25
Theitwaktvaftelis study was to compare.tBé39ésults of executive

a group without developmental disabilities with the help of the
test Executive Functioning Assessment Checklist for Children
with Developmental Disabilities (EFAC-CDD) developed by Ray &
Singh (2023). The study attempts to present a cross-sectional
analysis to establish a baseline for the scoring of this test and
further, validate the testing of this checklist.

Through the cross-sectional study, it was established that there is
a highly significant difference (p=9.18) in executive functioning
between children with developmental disabilities (M=53.35) and
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their peers without it (M=215.2).

Since executive functioning is a very broad concept, the specific
domains that were tested with the use of EFAC-CDD help in
furthering our understanding. The resulting performance of both
the groups when analysed and compared led to the following
inferences.

In Group 1 (typical children aged 8-15 years), the highest average
score in comparison to all other domains was M=46.05 in
Working Memory. This was followed by the score obtained in the
domain of attention M=33.65; the planning skills domain yielded
a score of M=25.3; the problem solving domain yielded a score of
M=24.4; the domains action monitoring and mental flexibility
both obtained a score of M=21.45; the score obtained in impulse
control was M=20.5; the emotional control domain yielded a
score of M=15.55; and lastly, the score obtained for time
management domain was M=6.85, which is the lowest average
functionality score in comparison to other domains.

In Group 2 (children with developmental disabilities aged 8-15
years), the highest average score in comparison to all other
domains was M=14.02 in Working Memory. This was followed by
the score obtained in the domain of attention M=8.05; the domain
of impulse control had a score of M=6.55; the planning skills
domain yielded a score of M=5.8; the problem solving domain
yielded a score of M=5.75; the domain of mental flexibility
obtained a score of M=5.7; the score obtained in action
monitoring was M=3.75; the emotional control domain yielded a
score of M=1.9; and lastly, the score obtained for time
management domain was M=1.65, which is the lowest average
functionality score in comparison to other domains.

Upon comparing the scores of the domains of executive
functioning between children with developmental disabilities
(group 2) and children without them (group 1), the most
significant difference was found in the domain of mental
flexibility (p=9.86), followed by working memory (p=8.78), then
problem solving (p=7.13), then action monitoring (p=5.6),
followed by impulse control (p=2.48), then attention (p=2.45),
then planning skills (p=1.65), and lastly emotional control
(p=1.15) and time management (p=1.15).

Hence, typical children as well as children with developmental
disabilities in the age group of 8 to 15 years are observed to have
the highest functionality in Working Memory, and the lowest
functionality in time management. However, it is important to
note that there is a difference in even the lowest functionality
scores of emotional control and time management between the
groups. While the performance of typical children remains to be
above average in all domains, the performance of children with
developmental disabilities is seen to be below average across all
domains of executive functions.

The results and analyses help us understand the average scoring
for this age group across various domains of executive function
and establishes a baseline. It further validates the EFAC-CDD to
be a valid checklist for testing executive functioning in children
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with developmental disabilities.
CONCLUSION

The current study aimed to compare the results of an executive
functioning checklist across two population samples and to
validate its testing among children with developmental
disabilities in India. The EFAC-CDD was developed and a pilot
study was conducted (Ray & Singh, 2023) in which the tool
development is recorded along with a study on children with
developmental disabilities between the age of eight and fifteen
year; post which arose a need to compare the sample results with
typical children to validate the test for the population it has been
developed for. It was found that there is a significant difference in
executive functioning between children with developmental
disabilities and their peers without it with the use of EFAC-CDD, a
difference which is supported by other researches (Benallie et al.,
2021; Robinson et al,, 2009; Panerai et al., 2014). Hence, this tool
is a valid checklist for assessing executive functioning among
children with developmental disabilities.

For future studies, the pre and post analysis on a case basis with a
intervention plan will be tested using this checklist to help
establish an effective assessment and intervention tool in
working with children with developmental disabilities, with a
larger sample size. Secondly, a reliability study will also be
undertaken for standardization of the checklist.
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