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Background: Children with autism disorder with high performance in the neuropsychological profile
have deficits. Meanwhile, a comprehensive program that covers sensory, motor, and cognitive
aspects can improve their neuropsychological profile, which has not been designed so far.

Aims: The present study aimed to design a sensory, motor, and cognitive intervention program and
its effectiveness on the neuropsychological profile of children with high-functioning autism.
Methods: This research employed a mixed-methods approach, encompassing both qualitative and
quantitative components. The qualitative phase involved the design and validation of the intervention
program, incorporating a content analysis of published works and the involvement of 10 experts who
were purposefully selected to validate the program. For the quantitative segment, a semi-
experimental design of the non-equivalent control group type was employed. The statistical
population comprised all children diagnosed with autism, particularly those with high-functioning
autism, attending rehabilitation centers in Tehran during the academic year 2022-2023.

In the qualitative phase, data were collected from published works, and content analysis was
conducted based on relevant keywords. The quantitative phase involved the random selection of 20
subjects through available sampling, with participants allocated equally to control and experimental
groups. The research utilized the neuropsychological questionnaire developed by Connors (2004) as
the primary instrument for data collection. The experimental group underwent a 12-session, 40-
minute intervention program.

Results: Sensory, motor, and cognitive intervention programs have demonstrated efficacy in
enhancing the neuropsychological profile of children diagnosed with high-functioning autism
spectrum disorder. Specifically, improvements have been observed in the processing speed
component (P< 0.01), executive functions (P< 0.05), and memory (P< 0.05). These findings
underscore the positive impact of the intervention, suggesting significant enhancements in crucial
cognitive domains among children exhibiting high-functioning autism.

Conclusion: The intervention designed in this research as a multidimensional intervention that
simultaneously includes sensory, motor, and cognitive aspects can improve the neuropsychological
profile of children with high-functioning autism disorder.
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Introduction

In recent years, there has been a burgeoning emphasis
on developing effective interventions for children
diagnosed with high-functioning autism spectrum
disorder (ASD) to address the nuanced challenges
they encounter in sensory, motor, and cognitive
domains. This study endeavors to contribute to the
burgeoning field by focusing on the design and
assessment of a comprehensive sensory, motor, and
cognitive intervention program tailored specifically
for children with high-functioning autism. The
primary objective is to investigate the program's
impact on the neuropsychological profile of these
children, with a particular emphasis on crucial
dimensions such as processing speed, executive
functions, and memory. The rationale behind this
research lies in recognizing the unique cognitive and
behavioral characteristics of children with high-
functioning autism, emphasizing the necessity for
targeted  interventions to  enhance  their
neurodevelopmental trajectories. The multifaceted
nature of the intervention program is grounded in the
recognition that sensory, motor, and cognitive
domains are intricately interconnected, and
addressing them holistically may vyield more
profound and lasting effects. Among the areas where
children with autism spectrum disorder (ASD) often
experience challenges, the neurocognitive function
stands out, encompassing high-level cognitive
processes involved in planning and goal-directed
activities (Chan et al.,, 2019). Research findings
consistently link academic and educational
underperformance in individuals with ASD to
deficiencies in  cognitive  skills, including
neurocognitive  functioning (Makaron, 2020).
Neurocognitive interventions, in the context of
applying scientific principles to assess and
therapeutically intervene in  human behavior,
encompass the evaluation of behaviors in various
environments and their correlation with the
functioning of the central nervous system.
Neurocognitive skills span a broad range, including
sensory and motor performance, various attention
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skills, language function, memory and learning,
executive functions, and cognitive processing.
Adjusting sensory input in individuals with autism
can potentially lead to improvements not only in
sensory and motor areas but also in cognitive domains
(Demetriou et al., 2019). Sensory, motor, and
cognitive interventions involve interventions aimed
at regulating sensory input and ensuring proper
processing aligning with cognitive-motor skills in
individuals. In this context, a holistic intervention that
targets sensory, motor, and cognitive aspects is
crucial, as it may contribute to more comprehensive
improvements in the functioning of individuals with
autism.

Effective and  comprehensive interventions
encompassing sensory, motor, and cognitive domains
hold the potential to significantly modify the
neurocognitive profile of individuals with autism,
particularly those with high-functioning abilities.
However, a gap in the existing research lies in the lack
of a comprehensive program that simultaneously
addresses sensory, motor, and cognitive dimensions.
Consequently, the current research question seeks to
explore the effectiveness of a sensory, motor, and
cognitive intervention program on the neurocognitive
profile of children with high-functioning autism. The
proposed program aims to bridge the gap in the
literature by providing a comprehensive and
previously unexplored approach, potentially offering
valuable insights into the nuanced connections
between sensory, motor, and cognitive functioning in
this population.

Method

The research methodology employed a mixed-
methods approach, encompassing both qualitative
and quantitative components. The qualitative
segment involved the design and validation of the
intervention program, employing a content analysis
approach based on key themes extracted from
published works. The content analysis process
utilized a comprehensive review of books, Persian
and English-language articles, and engagement with
all specialists in the fields of psychology and the
education of exceptional children in Tehran in the
year 2022.
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For program design, content selection, and analysis
were performed based on identified keywords in
published works. Subsequently, the program
underwent validation by 10 experts with over 15
years of research and clinical experience,
purposefully selected to ensure a diverse and
experienced panel.

In the quantitative phase, the statistical population
comprised all high-functioning children diagnosed
with autism in rehabilitation centers in Tehran during
the years 2022-2023. A sample of 20 high-
functioning autism children was selected through
convenient sampling, reaching out via a Telegram
group to mothers of children with autism, and
randomly allocated into control and experimental
groups (10 individuals each) at the Aqgaiya
Psychology Clinic in Tehran.

The research tool employed was the Connors
Neuropsychological Questionnaire (2004). The
intervention program was designed based on
keywords extracted from published works, such as
those by Prahm et al. (2011), Hardy and Logas
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(2013), Arasti and Garcia (2015), and others.
Following the program design, the Lauche method
was utilized to determine the content validity
coefficient. The coefficient, ranging from 0.80 to 1,
indicated an acceptable level of necessity for the
sessions.

The experimental group received a 12-session, 40-
minute educational intervention. Data analysis was
performed using multivariate and univariate analysis
of covariance through SPSS software version 26. This
comprehensive methodological approach aims to
provide a thorough investigation into the
effectiveness of the sensory, motor, and cognitive
intervention program on the neurocognitive profile of
high-functioning autistic children.

Results

Descriptive indices, namely the mean and standard
deviation of pre-test and post-test scores for the
neurocognitive profile (processing speed, executive
functions, and memory) in the experimental and
control groups, are presented in Table 1.

Table 1. Statistical description of pre-test-post-test scores of neuropsychological profile by group

. Pre test Post test

Group Variable ey ) e )
Processing speed 16.30 2.989 16.46 3.090
Control Executive functions 25.88 3.104 25.34 2.923
Memory 32.92 3.116 32.44 2.887
Processing speed 16.03 2.296 12.75 2.441
Experiment Executive functions 25.44 2.536 22.76 2.820
Memory 32.30 2.434 29.12 3.103

The assumptions for the multivariate analysis of
covariance (MANCOVA) were met, including
normality of data (p< 0.05), homogeneity of
regression slopes (p< 0.05), homogeneity of
variances (p< 0.05), equality of covariance matrices
(p< 0.05), and significant relationships between
variables (p< 0.01). Consequently, to assess the
effectiveness of the sensory, motor, and cognitive
intervention program on the neurocognitive profile

(processing speed, executive functions, and memory)
of high-functioning autism children, a multivariate
analysis of covariance was employed. To investigate
whether there were significant differences between
the experimental and control groups in terms of
processing speed, executive functions, and memory,
the results of the univariate analysis of covariance are
presented in Table 2.

Table 2. The results of univariate covariance analysis of the difference between experimental and control groups in neuropsychological profile

Variable Source SS Df MS F Sig Eta
Processing speed B‘Et;’;’gf” 17201'?3%68 115 78%%016 8714 0010 0.367
Executive functions B‘Et;’;’gf” gg:égg 115 255?'575578 5175 0.038  0.256
b BeEt;lu\rIs;a " gg:g% 115 46“:165982 BeR0 e G
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According to Table 3, the F-statistics for processing
speed (p< 0.01, F_1.15= 714.8), executive functions
(p< 0.05, F_1.15= 175.5), and memory (p< 0.05,
F_1.15=920.6) are all statistically significant. These
findings indicate that there are significant differences
between the control and experimental groups in
processing speed, executive functions, and memory.
In light of these results, it can be concluded that the
sensory, motor, and cognitive intervention program
has been effective, leading to improvements in the
neurocognitive profile (processing speed, executive
functions, and memory) of high-functioning autistic
children. Furthermore, the effect size in Table 2
demonstrates that group membership accounts for
36.7% of the variance in processing speed, 25.2% in
executive functions, and 31.6% in memory.

Conclusion

The objective of the current research was to design a
sensory, motor, and cognitive intervention program
and assess its effectiveness on the neurocognitive
profile of high-functioning autism children. The
findings demonstrated that the sensory, motor, and
cognitive intervention program led to improvements
in all components of the neurocognitive profile
(processing speed, executive functions, and memory).
Therefore, it is recommended to incorporate the
sensory, motor, and cognitive intervention program
alongside existing interventions for high-functioning
autistic children, as it proves beneficial for enhancing
their neurocognitive profile.

In this study, the limitation of including only male
participants was acknowledged, arising from the
prevalence of autism spectrum disorder being lower
in females and practical constraints in obtaining a
sufficient sample for intervention. Additionally, a
limitation was identified in not conducting a follow-
up test to assess the sustainability of the intervention
effects. It is suggested that future studies incorporate
follow-up assessments to gauge the longevity of
intervention effects over time. Furthermore,
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researchers are encouraged to extend the application
of the sensory, motor, and cognitive intervention
program to other neurodevelopmental disorders and
explore its impact on various neurocognitive
components.

From a practical perspective, it is recommended that
practitioners prioritize the simultaneous
implementation of the sensory, motor, and cognitive
intervention program in rehabilitation centers for
high-functioning autism children. This integrated
approach could contribute to a more comprehensive
and synergistic therapeutic intervention for children
with autism spectrum disorder, ultimately improving
their overall neurocognitive functioning.
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