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Abstract

Aim and introduction: Neurodevelopmental disorders are an umbrella term
describing “a group of conditions with onset in the developmental period,”
characterized by deficits that impair personal, social, academic, and occupational
functioning. The Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
classifies neurodevelopmental disorders into broad categories, including
intellectual disability, autism spectrum disorder, attention-deficit/hyperactivity
disorder, communication disorders, specific learning disorders, and motor
disorders. Having a neurodevelopmental disorder is associated with detrimental
consequences for mental health, such as increased anxiety and depression,
impaired social functioning, reduced quality of life, and decreased earning
capacity. Furthermore, research comparing the executive functions of children with
specific learning and behavioral disorders has shown that children with specific
learning disorders exhibit greater deficits in executive functions than typically
developing children. The purpose of the present study was to investigate, using
structural equation modeling, the mediating role of theory of mind in the
relationship between executive function deficits and anxiety in children with
specific learning disorders.

Methodology: This study employed descriptive-correlational research. The
statistical population consisted of children aged 6 to 12 years with specific
learning disorders who were referred to learning disorder centers in northern
Tehran during the spring of 2024. The sample size of 300 children was selected
based on Klein's model (2023) using purposive sampling. Data collection
instruments included the Colorado Learning Difficulties Questionnaire (CLDQ) by
Willcutt et al. (2011), the Spence Children's Anxiety Scale - Short Version (SCAS-
S) by Ahlen et al. (2018), the Behavior Rating Inventory of Executive Function,
Second Edition (BRIEF-2) by Gioia et al. (2015), and the Theory of Mind Test
(ToM-Test) by Muris et al. (1999). After explaining the study's purpose,
procedures, confidentiality principles, the right to participate voluntarily, and the
right to withdraw at any time, both the children and their mothers were allowed to
complete the questionnaires. Additionally, clarifying that responses would be
analyzed in aggregate form adhered to ethical standards. Descriptive statistics,
including means and standard deviations, were used to summarize the research
variables. Pearson's correlation coefficient and structural equation modeling were
employed for data analysis. The analyses were conducted using SPSS and AMOS
version 28.

Finding: The number of respondents was 300, and no outliers were identified in
this study. Regarding age, 100 participants (33.3%) were 9 years old, 122
participants (40.7%) were 10 years old, and 78 participants (26%) were 11 years
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old. The mean age was 9.93 years, with a standard deviation of 0.77. The mean
score for children's special learning disorders was 92.50, with a standard deviation
of 1.81, indicating that the scores exceeded the cutoff point of the Colorado
Learning Difficulties Questionnaire. Additionally, the results showed a significant
direct effect of executive function deficits (B = 0.29, p = 0.001) and theory of mind
(B=-0.29, p =0.001) on anxiety. Furthermore, theory of mind played a mediating
role in the relationship between executive function deficits and anxiety (f = 0.52, p
= 0.001). Overall, 71% of the variance in anxiety was explained. In other words,
executive function deficits can account for 71% of the variance in anxiety among
children with special learning disorders through the mediating effect of theory of
mind.

Discussion and Conclusions: In explaining the obtained results, it can be stated
that a crucial set of cognitive processes supporting the theory of mind skills is
executive functions. These include cognitive control mechanisms such as
attentional flexibility, inhibition of dominant information, and updating
information in working memory. Mental states encompass a wide range of
intentions, hopes, fears, expectations, desires, and imaginations. Among these,
three key states are fundamental in how we interpret, predict, and influence
people's behavior: 1) desire, which defines one's goals; 2) belief, which allows us
to predict what a person considers to be the true state of the world; and 3) pretense,
reflecting that people do not always act as they appear. Therefore, deficits in
executive functions can impair the acquisition of theory of mind, as this model is
based on the premise that theory of mind has a biological and innate foundation.
According to this theory, brain development enables humans to understand the
hidden mental states of others. This social instinct arises from the power of general
reasoning and executive functions. Consequently, if a child with special learning
disorders has deficiencies in executive functions, they are less likely to succeed in
developing a theory of mind and understanding others' hidden mental states. This
difficulty often leads to anxiety in various situations. Based on the findings of this
research and the significant role of executive function deficits and theory of mind
in the anxiety experienced by children with special learning disorders, it is
recommended that experts in this field implement training programs targeting
executive functions and theory of mind to alleviate anxiety in these children.
Keywords: Special learning disorders, Anxiety, Theory of mind, Executive
function deficits.
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9. Impairment in reading

10. Dyslexia

11. Impairment in written expression
12. Dysgraphia

13. Impairment in mathematics

14. Dyscalculia

15. Anxiety

16. Psycho-affective symptoms
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1. Neurodevelopmental disorders

2. Diagnostic and statistical manual of mental disorders
(DSM-5)

3. Intellectual disability

4. Cerebral palsy

5. Attention-deficit/hyperactivity disorder

6. Autism spectrum disorder

7. Specific learning disorders

8. Specific learning disabilities
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6. Theory of mind
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1. Conduct

2. Executive function deficits

3. Inhibitory control

4. Updating in working memory
5. Shifting or cognitive flexibility
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8. Spence Children’s Anxiety Scale -Parent (SCAS-P)

9. Spence

\A

A 08 Y oV L uls oISt
O Ve 54 A Y Y b ok, oMK
O Y 5 NY Y OVl b sl | ca ks
AV 51100 0 eV L el l of ol
Sl Y 518 A SV b plad oSis
Sl 30 S i 4l DY Ge NS 0
ored ) Neol 4 45 Sy g cpley 3 di plonl S
gopmi £ Lyl iy o0 ¥ il el o a3 ¥ 28
ol i OB W5 5 e GAaS 0503 0 alinan
2 g Kles S gy 1y 4l S 295 5 2LL
oot il g e L5TL B 4 b
o /0N a5 lsliae 5 1/VO LS +/0Y uls o
AT By 4o pLb el b 5 Sl sdel s
OS5 53 IS0 gl el 2 g a3 FL S
leiml Ol sl /AN elazal calid /4
A ey s JSKie g 1IN0 o Lad OMSEs 0 /AY
i, of (Bljpa) (S (2ls) 5 ol el Cews &
2 Koot al o 3 gt ez Sy s
O R Y BT W N PPV UYL St
9 4oz 5 al i 3 ol Ol 53 [FV] ol oke
5 o O @315 ol 5 Sl ks ol la
o /0N s lslans 5 /AE I CET
5 o 55 01 oL col b 5 ol odal s
L /M DAl s JSke gl p FLs S W
NS ze (/A0 sl Ol ol o /AY elazs|
SV S 5 VY Ly s Kk VY L
o sl olay opl g 095 el odel Caws 4 /4
3 A gy sl g BLIST ale Lo §5ed g
liaes 5 048 3ls L JLEST ale o gl
LS o e 1 IS bl ) Aoy VN0 el s
S sl wole 5y sl Jle s s

1. Reading problems

2. Math problems

3. Social cognition problems
4. Social anxiety problems
5. Spatial problems
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7. Behavior regulation
8. Inhibit

9. Self-monitor

10. Emotion regulation
11. Emotional control
12. Shift

13. Cognitive regulation
14. Initiate

15. Working memory
16. Plan/organize

17. Task-monitor

18. Organization of materials
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1. Root mean square error of approximation (RMSEA)

2. Average variance extracted (AVE)

3. Average Shared Square Variance (ASV)

4. Maximum Shared Squared Variance (MSV)

5. Behavior Rating Inventory of Executive Function,
Second Edition (BRIEF-2)

6. Gioia
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4. Muris

5. Precursors of theory of mind

6. First manifestation of real theory of mind
7. More advanced aspects of theory of mind
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1. Kaiser-Meyer-Olkin Test
2. Bartlett spherical test
3. Theory of Mind Test (Tom-Test)
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4. Maximum Likelihood Estimation (MLE)
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1. Mardia’s normalized multivariate kurtosis value
2. Durbin-watson
3. Multicollinearity
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