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Introduction

Dysgraphia from linguistic and historical points of view

The Oxford Dictionary [1] notes that "dysgraphia" as a noun 
was first documented in 1934, with the adjective "dysgraphia" 
appearing about 30 years later. By the mid-20th century, 
researchers started to classify and study different forms of 
dysgraphia, recognizing that it can occur independently 
of dyslexia. The systematic study of giftedness began with 
Lewis Terman over 100 years ago. In 1916, Terman revised the 
Stanford–Binet Intelligence Scales (1905), which included 30 
questions and was administered to only 50 examinees (e.g., 
[2]). Terman started a longitudinal study with about 1,000 
children, later adding around 500 more; the first volume of his 
findings was published exactly 100 years ago [3].

Brody & Mills [4] note that in 1981, experts from the fields 
of learning disabilities and giftedness gathered at a Johns 
Hopkins University colloquium to discuss this issue. The early 
1980s marked a shift from emphasizing gifted children's 
achievements for personal, national, or societal benefit to 
focusing on their well-being. The final two decades of the 
20th century showed significant research on the "non-typical 

gifted," including identification by a single criterion (e.g., [5]), 
gifted underachievers (e.g., [6,7]), Afro-Americans (e.g., [8]), 
non-Europeans in developing countries (e.g., [9]), delinquent 
individuals (e.g., [10]), and females (e.g., [11]). It was also 
noted that in many cases, gifted individuals have different 
social and emotional needs than non-gifted individuals 
(e.g., [12]). In Israel, where all children are entitled to free 
giftedness assessment, there is no underrepresentation of 
ethnic or religious minorities. The country has 64 enrichment 
centers for gifted and high-achieving students [13]. Eighteen 
of these serve Arab children, with Arab principals and staff. 
There is also a Tel Aviv center in Jaffa for both Jewish and Arab 
children, led by an Arab director, and an Arab-led gifted center 
in Eilat, Israel's southernmost city, with many staff members 
and teachers being Arab. Often, Arab students find it easier 
to access enrichment opportunities, as the number of Arab 
centers exceeds their population proportion of about 20%, 
and these centers are generally closer to their homes.

The prevalence of dysgraphia

According to Overvelde and Hulstijn [14], the prevalence 
of dysgraphia ranges from 5% to 33%. Kushki et al. [15] and 
Mekyska et al. [16] reported that the variation ranges from 10% 
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to 30%. Smits-Engelsman et al. [17] found that 34% of a group 
of 125 children in grades 4 and 5 had handwriting problems. 
Overvelde and Hulstijn [14] observed that the prevalence 
of dysgraphia decreased significantly, from 37% among 4- 
to 5-year-olds to 17% in grade 2, reaching a stable rate of 
6% in grade 3. Döhla and Heim [18],  estimated that 7–15% 
of school-age children show some form of developmental 
writing deficit. According to Zolna [19], about 8.6% of the 
population in France is considered dysgraphia. Karlsdottir and 
Stefansson [20] found that 27% of children’s handwriting was 
not functional at the end of grade 1; however, this decreased 
to 13% by the end of grade 5. Given these high occurrences, 
research on dysgraphia has historically been less extensive 
compared to other learning disabilities (e.g., [18,21]), and 
public awareness and research around it remain relatively 
low. The number of studies on dysgraphia and giftedness is 
minimal.

Definitions of Dysgraphia

There is no consensus on the definition of dysgraphia (e.g., 
[22]). The briefest definition, though not entirely accurate, is 
that of Sanders et al. [23]: handwriting impairment. Baggett 
et al. [24, p. 320] define it, combining the definitions of 
Cortiella & Horowitz [25] and Döhla & Heim [18], as "a 
neurodevelopmental disorder in which an individual has 
illegible or inefficient handwriting due to difficulty with hand 
movements used for writing and/or the ability to store and 
retrieve letter formations."

McCloskey & Rapp [21] divided dysgraphia into spelling and 
handwriting deficits, collectively called "dysgraphias," offering 
a "framework for studying developmental dysgraphias" (p. 
65). They conclude that developmental writing deficits vary 
widely in their manifestations and causes. However, they 
exclude "Higher-level writing skills, such as those involved 
in composing sentences and combining them into coherent 
texts" (p. 66) from the definition of "dysgraphia." Additionally, 
since "writing" encompasses many forms and shapes, they 
also discuss typing on a laptop or texting on a smartphone. 
Nevertheless, they include in "dysgraphia" both impaired 
spelling and deficits impacting the motor planning or 
production processes necessary for handwriting.

Connections between attention deficit [hyperactivity] 
disorder and dysgraphia have been extensively studied in 
existing research. Attention deficit hyperactivity disorder 
(ADHD) and attention deficit disorder (ADD) are strongly 
associated with dysgraphia. Children and teenagers 
with ADHD or ADD are much more likely to experience 
dysgraphia than those without these conditions. Mayes et 
al. [26], found that "dysgraphia is common across all ages in 
children and adolescents with ADHD" (p. 788). Adi-Japha et 
al. [27], explained the underlying mechanisms behind these 
connections. Racine et al. [28] observed that poor handwriting 

was widespread among children with ADHD, often marked by 
illegible text, with or without a slower writing pace compared 
to children without ADHD.

According to Racine et al. [28], "Existing evidence would 
suggest that children with ADHD have impaired handwriting 
performance, characterized by illegible written material and/
or inappropriate speed of execution compared to children 
without ADHD" (p. 399). 

According to Brossard-Racine et al. [29], children with ADHD 
are prone to handwriting difficulties; however, the specific 
characteristics of these difficulties and their connection to 
behavioral challenges remain unclear.

Dysgraphia and a learning disability in written expression 
are both linked to deficits in executive functions and other 
neurocognitive impairments [30,31]. These findings suggest 
an underlying neurological basis for dysgraphia. It is related 
to fine motor and visual-motor deficits [15,17,29,32], while 
motor-free visual perception shows little connection to 
handwriting [32]. Additionally, factors such as age, gender, 
overall intellectual ability (measured by IQ), and visuospatial 
skills did not predict handwriting performance in a study 
of children with autism [33]. Interestingly, children with 
ADHD and autism share similar neuropsychological profiles, 
including strengths in visual reasoning relative to IQ and 
weaknesses in graphomotor skills [34–40]. Research indicates 
that weaknesses in graphomotor skills, attention, and task 
speed frequently co-occur, with most students experiencing 
deficits in all three areas [31]. Furthermore, a study involving 
886 children aged 6 to 16 years with ADHD or autism and 
typical intelligence found no differences between the two 
groups in tests of graphomotor ability, attention, working 
memory, and processing speed [26].

Detecting and diagnosing dysgraphia

Dysgraphia is hard to detect and often diagnosed too late. 
Accurate diagnosis is crucial and should happen as early as 
possible. Mekyska et al. [41] created a new scale for assessing 
Graphomotor and Handwriting Disabilities, enabling experts 
to perform objective and detailed computer-aided diagnosis 
and evaluation, with the possibility of adapting it for other 
languages.

According to some researchers, dysgraphia has a broad 
spectrum (e.g., [42]); others suggest it manifests in three levels 
(e.g., [43]). Chung et al. [22] mention that many theories exist 
about how dysgraphia works, as it is not well understood and 
often remains undiagnosed. Many scholars do not restrict 
dysgraphia to specific levels but instead say it shows many 
symptoms at different ages (e.g., [44]). There is a high overlap 
between dysgraphia and other disabilities (e.g., [22,45–49]); 
diagnosing it along with ADHD makes the process even 
more complicated and more likely to be misdiagnosed or 
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overlooked (e.g., [44]). Often, it goes undiagnosed [44]. There 
is often disagreement about what dysgraphia includes; in its 
broadest sense, it is "a disorder of writing ability at any stage, 
including problems with letter formation/legibility, letter 
spacing, spelling, fine motor coordination, rate of writing, 
grammar, and composition" [22, p. 46].

One of the main challenges in identifying dysgraphia, which 
is even more complicated among gifted individuals, is its high 
comorbidity with ADHD (e.g., [29,44]). Additionally, when a 
child is diagnosed with ADHD, their parents, educators and 
often the child themselves feel relieved to have "found the 
reason why I feel so asynchronous." While an ADHD child can 
overcome their disability through psychological treatment 
and medication, there is still no "medication" for dysgraphia. 
Identifying dysgraphia helps a child, adolescent, or adult 
understand their struggles and how to manage them, but it 
does not provide a cure. This realization can lead to frustration, 
lower self-confidence, and a diminished belief in their own 
abilities.

Approaches to identifying children with dysgraphia

Methods for identifying children with dysgraphia have 
been available to educators and teachers since the early 19th 
century. However, with the advent of personal computers 
and their widespread use, and especially due to the rapid 
development of AI in the 21st century, the study of dysgraphia 
has shifted in two main directions: first, towards substituting 
writing with a computer, and then with a program that 
converts spoken language into written text, and finally to AI 
(e.g., [50]), which can replace many of the steps previously 
necessary to turn initial thoughts into written work. Some 
of these key works include those of Devillaine et al. [51] and 
Deschamps et al. [44], which have provided a pre-diagnostic 
method for identifying dysgraphia using machine learning. 
Danna et al. [52] introduced a more accurate method for 
identifying dysgraphia by measuring Signal-to-Noise Velocity 
Peaks Difference, while Mekyska et al. [16] proposed an 
automated tool for diagnosing and rating developmental 
dysgraphia through handwriting analysis, as did Asselborn 
et al. [42,53] and Gargot et al. [43]. Although Amini et al. [54] 
identified developmental dysgraphia based on dynamic 
handwriting, Drotár and Dobeš [55] suggested detecting 
dysgraphia through machine learning, achieving an accuracy 
of 80%. Bublin et al. [56] developed a more advanced tool for 
diagnosing dysgraphia. Unlike earlier tools, which could only 
distinguish between students with or without dysgraphia, 
their new tool can perform fine-grained grading from 0 to 
12 with 99% accuracy and a root mean square error of less 
than 1, utilizing automatic feature extraction and selection. 
Additionally, this study used a smart pen with sensors the 
Senso Grip that effectively simulates hand gripping, a feature 
missing in tablet use (see, for example, Gargot et al., [43], 
regarding tablet use for identifying dysgraphia). Bishop and 
Erbeli [57] provide a summary of classroom accommodations 

for students with dysgraphia. Rosenberg-Adler and Weintraub 
[58] review error outcomes of test accommodations for 
dysgraphia students in higher education.

Lopez et al. [59] found that developmental dysgraphia is 
often linked to minor neurological dysfunction in children 
with developmental coordination disorder (DCD). Since gifted 
children with DCD are frequently misdiagnosed with autism, 
ADHD, due to their high energy, or specific learning disorders 
instead of DCD (e.g., [60,61]), their dysgraphia often goes 
undiagnosed for too long.

Gifted Children with Dysgraphia

Hamdioui and Vaivre-Douret [46)] examined handwriting 
difficulties in high-IQ children. They found no significant 
differences in handwriting issues. However, when a child or 
adolescent is gifted and shows these traits, the chances of 
identifying them as dysgraphic are even lower than when they 
do not. 

I.	 Being Blamed for laziness: A dysgraphia child is often 
unfairly accused of being lazy (e.g., [26,62,63]). This 
happens even more frequently in gifted children (e.g., 
[64]).

II.	 Asynchrony: Asynchrony is common in every child with 
learning disabilities, but it occurs more frequently and is 
more noticeable among gifted children; in fact, it is one of 
the traits of giftedness [65–68]. It is not seen as a sign of 
a problem when a child has difficulty with writing. They 
often explain it as: "the child is not satisfied with their 
writing level," or "it is much more interesting to do other 
things than write boring tasks." Therefore, when a gifted 
child has writing problems (e.g., [47]), the "immediate 
suspect" is not dysgraphia.

III.	 In many cases, gifted children are not motivated in school 
and thus become disengaged from their schoolwork. As 
a result, they are often blamed for a lack of motivation 
(e.g., [62,64]), and their behavior is attributed to boredom 
[62,64]. Children who struggle with writing often have low 
motivation due to their difficulty in processing letters, but 
if they are gifted, their dysgraphia might be overlooked or 
go unnoticed. 

IV.	 Brown [62] provides two additional reasons for poor 
handwriting in the classroom: a lack of work ethic and 
poor writing skills. Although there is no evidence to 
suggest that school ethic is weaker among the gifted, we 
can suggest that both gifted and non-gifted individuals 
may lack it, but there is no proof that this leads to 
unreadable writing for either group. Regarding writing 
ability, writing therapy often does not help, and the child 
remains dysgraphic (e.g., [69]). This is especially true for 
9-year-olds and older; their handwriting seldom improves 
(e.g., [20]). However, when a child refuses to write, or their 



David H. ADHD, Dysgraphia, and Giftedness. J Ment Health Disord. 2025;5(1):105–115.

J Ment Health Disord. 2025
Volume 5, Issue 1 108

writing is unclear or jumbled, parents and educators tend 
to blame the child too often.

V.	 When a child is verbally gifted and dysgraphic, they 
may choose not to write down their ideas or thoughts 
because translating spoken words into written form can 
seem too difficult or even impossible (e.g., [70]). While 
this transformation may be hard for non-gifted children, 
the gap between their written work and their mental or 
spoken ideas is even more frustrating for gifted children.

VI.	 The high comorbidity between ADHD and dysgraphia 
(e.g., [29]) makes it difficult to identify dysgraphia in typical 
children. When a gifted child underachieves, it is likely 
that their ADHD is contributing, and further investigation 
does not seem to be necessary, as many gifted children 
and youths do not meet expectations based on their high 
potential (e.g., [6,71]).

VII.	 The "masking effect" of the gifted child (e.g., [70,72–76]) is 
common to all twice-exceptional children, who are often 
labeled as learning- or emotional- disabled, or simply as 
"regular" children, because they use their giftedness to 
hide their difficulties caused by their disability. However, 
when a child is both gifted and has dysgraphia, the 
masking effect is more likely to happen. Usually, a gifted 
child begins reading at a young age, sometimes as early 
as 3 or 4 years old. In these cases, the child's parents do 
not expect them to start writing that early.

The combination of the masking effect and the 
compensating strategy, which is common among the 
gifted, makes diagnosing dysgraphia more difficult or 
even suggests its presence. Often, the gifted child with 
dysgraphia performs well in school despite their writing 
difficulties. The compensation strategy, used by many 
gifted children with learning disabilities (e.g., [77,78]), 
frequently prevents parents, teachers, and mental health 
professionals from suspecting the child is dysgraphic.

VIII.	A relatively weak working memory: Often found 
alongside ADHD, is also common in dysgraphia, along 
with other executive functions (e.g., [23]). Not only does 
the compensation mechanism help mask dysgraphia in 
gifted children with less effective working memory, but 
it also explains differences among the gifted regarding 
verbal and performance skills, as well as variations 
between sub-tests belonging to either the verbal or 
performance domain. Therefore, an average working 
memory score combined with a total verbal score 
two standard deviations (SD) above the norms is not 
considered a reliable indicator of learning disability (e.g., 
[71]).

IX.	 While both reading and spelling areas are often impaired 
in most cases of dysgraphia, this is not necessarily true for 

the gifted. According to Berninger & Richards [79], in many 
cases, spelling remains unaffected by dysgraphia among 
the gifted, due to their usually strong reading skills.

X.	 There is a tendency among educators and mental 
health professionals to attribute many inadequacies, 
irregularities, social problems, and even non-neurotypical 
behaviors to a "result" of giftedness, even though many 
studies have shown the opposite (e.g., [80–83]). The wide 
range of dysgraphia manifestations, such as those seen 
in handwriting (e.g., [14]), allows many gifted dysgraphic 
children and youth to go unnoticed for dysgraphia, 
especially when they are described as "just" mildly 
dysgraphic.

XI.	 Thinking speed: Fast thinking is a dual-edged trait of the 
gifted. According to Hamdioui & Vaivre-Douret [46], gifted 
children think faster than they write (p. 368). The reason, 
as explained by many researchers, is the asynchrony 
between their intellectual and motor performances. Poor 
handwriting results from this gap (e.g., [84]).

XII.	 Processing speed: During early development is known 
to influence general intelligence  [85]. Individuals with 
high IQs tend to respond faster on simple reaction time 
tasks [86,87]. Usually, gifted children think more quickly 
than their peers. Processing speed is a component of 
intelligence (e.g., [86–88]. According to Park et al. [89], 
intelligence is characterized by information processing 
speed in both children with and without language 
impairments. Deary [86] also states that intelligence is 
positively correlated with visual and auditory inspection. 
However, when a gifted child shows signs of Cognitive 
Disengagement Syndrome (CDS) (or, as formerly called, 
Sluggish Cognitive Tempo [SCT]) (e.g., [90–92]), they often 
are not identified as gifted, and a suspicion of dysgraphia 
may not arise.

XIII.	Like other disabilities, there is a common misconception 
that writing difficulties "will be reduced or go away over 
time" (e.g. [93]). With gifted children, people often believe 
that "a child cannot be good at everything." This belief is 
even more widespread when the child is gifted, which 
makes diagnosing dysgraphia in gifted children more 
challenging.

Neurocognitive Abilities and Dysgraphia/Dysgraphia and 
the Brain

Dysgraphia is a serious condition involving the central 
nervous system, affecting motor and neuro visual pathways 
[46]. It often co-occurs with Developmental Coordination 
Disorder (DCD): Neurological soft signs and electroretinogram 
abnormalities can serve as useful clinical markers of dysgraphia 
in children with DCD. Children with an FIQ >120 exhibit visual 
gnosis disorder as a specific clinical marker of dysgraphia [46]. 
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We are just beginning to incorporate brain research into the 
study of children and adolescents with triple exceptionality. 
The earliest studies on comorbid ADHD and dysgraphia, as well 
as neurocognition, were conducted in the early 2000s. Notable 
among them are those by Berninger et al. [23,79,94,95]. Since 
both Cognitive Disengagement Syndrome (CDS) (formerly 
known as Sluggish Cognitive Tempo [SCT]) (e.g., [90–92]) and 
dysgraphia are among the most common issues that co-occur 
with ADHD (e.g., [26,96]), further research should explore the 
relationship between CDS and dysgraphia, as one or more 
of these variables could serve as mediators or moderators. 
Table 4 in Barkley [96] supports this hypothesis by showing 
that the prevalence of writing difficulties is significantly higher 
in children with ADHD (1.4% versus 7.8%) and even more so 
among children with SCT, at 12.7%.

Dysgraphia is a neurological disorder that affects written 
expression [97]. According to Dudley-Marling [98], dysgraphia 
impacts the ability to produce legible writing and proper 
sentence structure, making it very difficult for individuals 
to put their thoughts or ideas on paper, whether due to 
hereditary or developmental issues. 

Dudley-Marling [98] proposes a new approach for linking 
brain research on dysgraphia to specific traits of the gifted. 
According to him, dysgraphic individuals have particular 
verbal strengths but face disadvantages in memory. Since their 
difficulties originate from poor grammar, existing programs 
that correct spelling, punctuation, and other errors can help 
compensate for these issues. These programs also improve 
sentence structure by suggesting at least one alternative. 
Gifted dysgraphic students may benefit from these tools, 
as they leverage the strengths of giftedness and encourage 
writing, knowing their work is not final until they apply the 
suggested corrections.

The process of writing requires the coordination of 
multiple neural networks. It involves attention, fine motor 
coordination, memory, visual processing, language, and 
higher-order thinking. The visual feedback mechanisms check 
the output, adjust fine motor skills, and monitor coordination. 
Simultaneously, kinesthetic monitoring systems track the 
fingers moving on the paper, paying attention to the grip 
of the pencil or pen, as well as the rhythm and pace of the 
writing [63]. Having difficulty with even one of these actions 
can lead to writing challenges. Since writing is not generally 
perceived—either by the public or teachers—as a vital skill 
[63], the situation of gifted children who think quickly but do 
not always write as fast, due to their inherent asynchrony (e.g., 
[46,84]), is seen as "natural" and not as dysgraphia, even when 
they experience it.

Breninger [99] summarizes how various brain systems—such 
as motor, sensory, cognitive, language subsystems, memory, 
attention, executive functions, and reading systems—
contribute to handwriting, highlighting these as key areas for 
assessment.

The ongoing research by Berninger and her colleagues 
[23,64,69,70,79,94,95,100–103] has advanced the 
understanding of learning disabilities overall and contributed 
many valuable, insightful studies on dysgraphia in particular. 
However, only one of these studies [64] addressed gifted 
learners. Let us review the history of these studies.

The study by Richards et al. [103], which examines the 
relationship between the presence or absence of ADHD 
and fMRI connectivity during writing tasks in children with 
dysgraphia, demonstrates the potential of combining brain 
research on writing with clinical ADHD assessments to 
evaluate internal processing in writing tasks, which are often 
only assessed at the behavioral level. The internal processes 
offer clues as to why individuals with diagnosed dysgraphia 
and co-occurring ADHD may face significant challenges in 
transcription and translation tasks.

Until roughly the 21st century, it was widely believed that 
dysgraphia was closely associated with poor fine motor 
control (e.g., [104,105]). However, as Feder and Majnemer 
[106] pointed out, although children with developmental 
coordination disorder often show inferior motor performance, 
this issue has also been observed in children without a 
diagnosis of dysgraphia or writing difficulties. These findings 
led to the development of theories examining the causes of 
dysgraphia in the field of brain sciences.

Although the works of Berniner et al. [23,79,94,95] did not 
specifically focus on the gifted, they have made significant 
contributions to both the study of dysgraphia among the 
gifted and the teaching methods needed for gifted dysgraphic 
students based on neuropsychological knowledge. In the 
Breninger & Richards [79] study, students with and without 
dysgraphia were recruited from the longitudinal fMRI writing 
studies.

The study by Sanders et al. [23], although not specifically 
focused on gifted children, offers insights into various aspects 
related to learning-disabled gifted individuals in general, 
especially those with dysgraphia. By examining whether 
language-related working memory components predict 
reading and writing skills in grade 4–9 children with dyslexia 
and dysgraphia, they developed a five-level ladder that can 
predict the extent of language impairment. While cognitive-
linguistic translation accounted for only about 15% of the 
variance in writing achievement—indicating a low influence 
of intelligence—and a modest advantage of giftedness, 
working memory components, which gifted children and 
adolescents have a significant advantage in, explained an 
additional 27% of the variance. Working memory is crucial for 
cognitive functioning [107]. A good working memory is typical 
of gifted children and adolescents (e.g. [108]). It is particularly 
essential for individuals with ADHD who often face challenges 
with attention, concentration, hyperactivity, and impulsivity. 
Therefore, gifted children with dysgraphia and ADHD are 
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frequently undiagnosed or untreated, or diagnosed later in 
their academic careers, if at all.

Sanders et al. [23, p. 153)] offer a clearer clue that helps 
understand the challenge of identifying some gifted children 
with dysgraphia.

Cognitive-linguistic translation is not relevant for identifying 
dysgraphia (handwriting impairment), but components 
of working memory, such as orthographic coding and the 
orthographic loop, are. Additionally, if cognitive-linguistic 
translation is highly effective and writing skills are near 
average rather than below the typical range, it does not 
necessarily mean that a student does not have a specific 
learning disability (SLD) in written language. For twice-
exceptional students—who are both verbally gifted and meet 
the criteria for dysgraphia—dysgraphia may conceal their 
talent in translating thoughts into oral language because of 
difficulties in converting oral language into written form (e.g., 
[70]).

Suppose cognitive-linguistic translation, which is common 
among the gifted, is not relevant for identifying dysgraphia. 
If so, it might even hinder the detection of dysgraphia in the 
gifted by acting as a tool to conceal this disability.

Teaching and Treating Children and Youths with 
Dysgraphia

According to Chung et al. [22], even after diagnosing and 
treating dysgraphia, school-based developmental dysgraphia 
should stay under the watch of pediatricians to offer guidance 
and support, as well as monitor for comorbidities with other 
disabilities, difficulties, and disorders.

Racine et al. [28] stated that ADHD is the most common 
neurobehavioral condition in childhood. Its consequences are 
diverse and include limitations in daily living skills, academic 
difficulties, reduced social skills, and motor challenges. Poor 
handwriting is an example of a life skill affected by ADHD, 
which educators and clinicians have anecdotally observed, 
and it can negatively influence academic success and self-
esteem. To better understand the needs for health and 
educational services, the authors reviewed existing evidence 
on handwriting problems in children with ADHD. 

Few studies explore practical techniques for gifted 
children and youths with dysgraphia. A recent example is 
Miranti and Ansoriyah [47], who studied gifted lower-grade 
students with written language challenges. Addressing their 
dysgraphia is essential to bridging the gap between their 
high intelligence and their subpar performance, motivation, 
and self-confidence. Children with dysgraphia often struggle 
with fine motor skills and logical organization, which can lead 
to frustration and emotional distress. Miranti & Ansoriyah 

[47] recommend occupational therapy, digital assistive tools 
like voice-to-text software, and adaptive learning strategies 
to help these children overcome their difficulties. Research 
further emphasizes the importance of collaboration between 
teachers, parents, and therapists to create an inclusive learning 
environment.

The publication of literature on teaching and treating 
children and adolescents with dysgraphia has increased 
since the early 21st century. However, almost all of these focus 
on "regular" children; very few address gifted children and 
adolescents or consider intelligence as a variable to consider 
when recommending teaching and treatment methods. For 
example, Berninger & Wolf [101], whose book concentrates 
on teaching students with dysgraphia, dyslexia, dyscalculia, 
and oral and written language learning disabilities (OWL 
LD), emphasize the importance of integrating research from 
multiple fields, including genetics, neuroscience, linguistics, 
and education. Nevertheless, in all these fields, new findings 
are relevant for typical children but not necessarily for gifted 
ones. The book suggests using differentiated instruction 
to organize classrooms. However, this approach does not 
always benefit gifted children, who often need higher-level 
challenges rather than just support, as they can rely on 
their compensation mechanisms up to a point. They often 
require encouragement to push beyond. In most cases, gifted 
students do not need extra effort just to "meet Common Core 
Standards" [101], but to achieve standards much higher than 
the minimum requirements.

Silverman [78] discusses the dual challenge faced by 
dysgraphic boys. Besides their struggles with handwriting, 
many of them are also not athletic. This is likely related, in many 
cases, to their self-confidence as well as biases against them. 
According to Bonneton-Botté et al. [50], Feder and Majnemer 
[106], and Gavenciak et al. [109], difficulties with handwriting 
can lead to negative learning experiences, which may cause 
low self-esteem.

If these issues are not identified and addressed early, they 
often lead to difficulties with athletic performance and 
handwriting (e.g., Biotteau et al., [110]). These problems 
are more common in boys than in girls (e.g., [22]). Gifted 
adolescents who engage in sports have higher physical 
abilities, usually as a result of being engaged in sports, have 
higher self-concepts than those who do not [111]. Untreated 
sensory processing disorder can cause boys to face social 
rejection and underachievement because they avoid written 
assignments. Here are the signs that a child has what special 
educators call "dysgraphia," what psychologists refer to as 
"developmental coordination disorder," or what occupational 
therapists’ term "sensory processing disorder." For educators, 
I call this syndrome a "writing disability." Apologies for using 
the generic "he," but poor handwriting remains a bigger issue 
for boys than for girls.
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Educational Implications for Gifted Children

For many years, children struggling with writing received 
various forms of help but did not overcome their writing issues 
(e.g., [23,109]). Linking brain science to education has opened 
the door to solving the dysgraphia puzzle, specifically, why the 
"traditional" aids did not improve children's writing beyond a 
certain point, and what steps are needed to overcome it.

Sanders et al. [23] conducted a long-term, interdisciplinary 
study over more than 20 years on learning disabilities, including 
family genetics, brain imaging, diagnostic assessments, 
and instructional interventions. Brain imaging studies show 
neurological differences between children with and without 
dysgraphia [79,102,103]. Dysgraphia can result from acquired 
neurological damage [112,113], but this research focuses on 
developmental dysgraphia rather than acquired neurological 
injury. These studies collectively support the conclusion that 
genetic factors partially explain developmental dysgraphia 
(e.g., [23,69]).

Puyjarinet et al. [114] have shown that handwriting activates 
the left dorsal premotor cortex, the inferior parietal cortex, 
the fusiform gyrus, the bilateral inferior frontal gyrus, the 
right cerebellum, and the primary motor cortex, all of which 
are involved in manual motor output. Children also engage 
the prefrontal cortex to perform writing tasks. Handwriting 
additionally involves gestural and kinematic components. To 
understand the nature of dysgraphia, it is essential to examine 
all these areas.

Hamdioui & Vaivre-Douret [46] found that dysgraphia was 
significantly related to pyramidal-tract dysfunction (p=0.01) 
and electroretinogram abnormalities (p=0.03) in both groups 
of children with average and high IQ. In high-IQ children, a 
visual gnosis impairment was found to be associated with a 
deficit in visual-spatial memory. These researchers concluded 
that dysgraphia affects the motor and neuro visual pathways 
and often co-occurs with developmental coordination 
disorder (DCD). They suggested that neurological soft signs 
and electroretinogram abnormalities can be considered 
interesting clinical markers of dysgraphia in children with 
DCD. Children with an FIQ >120 display visual gnosis disorder 
as a specific clinical marker of dysgraphia.

Richards et al. [102], found that four brain region seed 
points (left occipital temporal gyrus, supramarginal gyrus, 
precuneus, and inferior frontal gyrus) were used in these 
analyses, which were shown in a meta-analysis to be related 
to written word production on four indicators of white matter 
integrity and fMRI functional connectivity for four tasks 
(self-guided mind wandering during resting state, writing a 
letter that follows a visually displayed letter in the alphabet, 
writing a missing letter to create a correctly spelled real word, 
and planning for composing after scanning on a researcher-
specified topic). A new, promising research direction for 

studying dysgraphia among the gifted was identified in 
this study through differences in white matter integrity, 
fMRI functional connectivity, and white matter–gray matter 
correlations. The studies by Abbott et al. [69] and Berninger 
et al. [95] expanded the understanding of brain connectivity 
by utilizing neuroimaging and other methods to gain more 
insight into dysgraphia generally and dysgraphia among the 
gifted specifically.

Conclusion

Dysgraphia is a common learning disability affecting far 
more than the academic life of children and adolescents. 
Several techniques are used to assist children with dysgraphia 
in completing schoolwork. Most of these focus on technology, 
such as using computers not only for writing but also for 
converting speech into text or reducing the amount of 
writing needed. However, some proven programs motivate 
dysgraphia individuals and encourage them to write willingly. 
One effective program encourages dysgraphic high school 
students to write creatively. 

The support provided to individuals with dysgraphia varies, 
and there is often no consensus on the best method. Common 
suggestions include using computer-assisted tools, which can 
help or even replace the need to write (e.g., [115–117]; all are 
technology-based). Hopcan & Tokel [118] and Obatta et al. 
[97] also present a mobile writing app to help students with 
dysgraphia improve their handwriting.

However, as the study of dysgraphia progresses alongside 
advancements in brain sciences, the primary role of educational 
and mental health experts currently focuses on improving early 
diagnosis and utilizing available language aids. All teachers, 
pediatricians, and other healthcare professionals should be 
educated about new tools, methods, and technologies. The 
short-term prognosis for helping children with dysgraphia is 
very positive. However, the main goal is to help dysgraphia 
children build their self-confidence and self-esteem and 
become aware of their specific challenges.

References

1.	 Oxford University Press.  (n.d.).  Dysgraphua. In Oxford 
Dictionary.  Retrieved on 28 May 2025, from https://www.oed.
com/dictionary/dysgraphia_n?tl=true 

2.	 Houcan Z, Kan Z. Binet-Simon Intelligence Scale. In: Kan Z, Editor. 
The ECPH Encyclopedia of Psychology. Singapore: Springer 
Nature Singapore; 2025. P. 143–44.

3.	 Terman LM. Mental and physical traits of a thousand gifted 
children. Stanford University Press; 1925. 

4.	 Brody LE, Mills CJ. Gifted children with learning disabilities: 
A review of the issues. Journal of Learning Disabilities. 1997 
May;30(3):282–96. 



David H. ADHD, Dysgraphia, and Giftedness. J Ment Health Disord. 2025;5(1):105–115.

J Ment Health Disord. 2025
Volume 5, Issue 1 112

5.	 Worrell FC. Myth 4: A single test score or indicator tells us all we 
need to know about giftedness. Gifted Child Quarterly. 2009 Oct; 
53(4):242–4.

6.	 Raoof K, Shokri O, Fathabadi J, Panaghi L. Unpacking the 
underachievement of gifted students: A systematic review of 
internal and external factors. Heliyon. 2024 Aug 24;10:e36908.

7.	 Whitmore JR. Giftedness, conflict, and underachievement. 
Boston, MA: Allyn & Bacon; 1980.

8.	 Brice A, Brice R. Identifying Hispanic gifted children: A screening. 
Rural Special Education Quarterly. 2004 Mar;23(1):8–15.

9.	 Alsuwailimi MS. Identification of gifted students in different 
global contexts: literature review. Journal of Special Education & 
Rehabilitation. 2024 Mar 1;17(60).

10.	 Seeley KR. Perspectives on adolescent giftedness and 
delinquency. Journal for the Education of the Gifted. 1984 
Nov;8(1):59–72. 

11.	 Veldman I, Mathijssen AS. Gifted Girls: Identification, Needs, 
and Myths. InEncyclopedia of Teacher Education. Singapore: 
Springer Nature Singapore; 2022. P. 734–8.

12.	 Peterson JS. Myth 17: Gifted and talented individuals do not 
have unique social and emotional needs. Gifted Child Quarterly. 
2009 Oct;53(4):280–2.

13.	 Enrichment centers for gifted and excelling students (2025) (in 
Hebrew). Retrieved from https://meyda.education.gov.il/files/
gifted/gifted-centers.pdf.

14.	 Overvelde A, Hulstijn W. Handwriting development in grade 
2 and grade 3 primary school children with normal, at risk, 
or dysgraphic characteristics. Research in Developmental 
Disabilities. 2011 Mar 1;32(2):540–8.

15.	 Kushki A, Schwellnus H, Ilyas F, Chau T. Changes in kinetics 
and kinematics of handwriting during a prolonged writing 
task in children with and without dysgraphia. Research in 
Developmental Disabilities. 2011 May 1;32(3):1058–64.

16.	 Mekyska J, Faundez-Zanuy M, Mzourek Z, Galaz Z, Smekal 
Z, Rosenblum S. Identification and rating of developmental 
dysgraphia by handwriting analysis. IEEE Transactions on 
Human-Machine Systems. 2016 Aug 3;47(2):235–48.

17.	 Smits-Engelsman BC, Niemeijer AS, van Galen GP. Fine motor 
deficiencies in children diagnosed as DCD based on poor 
grapho-motor ability. Human Movement Science. 2001 Mar 
1;20(1-2):161–82. 

18.	 Döhla D, Heim S. Developmental dyslexia and dysgraphia: 
What can we learn from the one about the other? Frontiers in 
Psychology. 2016 Jan 26; 6:2045. 

19.	 Zolna K, Asselborn T, Jolly C, Casteran L, Johal W, Dillenbourg P. 
The dynamics of handwriting improves the automated diagnosis 
of dysgraphia. arXiv preprint arXiv:1906.07576. 2019 Jun 12.

20.	 Karlsdottir R, Stefansson T. Problems in developing functional 
handwriting. Perceptual and Motor Skills. 2002 Apr;94(2):623–62.

21.	 McCloskey M, Rapp B. Developmental dysgraphia: An overview 
and framework for research. Cognitive Neuropsychology. 
2017;34(3-4):65–82.

22.	 Chung PJ, Patel DR, Nizami I. Disorder of written expression 
and dysgraphia: definition, diagnosis, and management. 
Translational Pediatrics. 2020 Feb;9(Suppl 1):S46–54.

23.	 Sanders EA, Berninger VW, Abbott RD. Sequential prediction of 
literacy achievement for specific learning disabilities contrasting 
in impaired levels of language in grades 4 to 9. Journal of 
Learning Disabilities. 2018 Mar; 51(2):137–57.

24.	 Baggett M, Diamond LL, Olszewski A. Dysgraphia and Dyslexia 
Indicators: Analyzing Children’s Writing. Intervention in School 
and Clinic. 2023;59(5):319–30. 

25.	 Cortiella C, Horowitz SH. The state of learning disabilities: Facts, 
trends and emerging issues. New York: National Center for 
Learning Disabilities. 2014 Aug 13;25(3):2–45.

26.	 Mayes SD, Breaux RP, Calhoun SL, Frye SS. High Prevalence of 
Dysgraphia in Elementary Through High School Students with 
ADHD and Autism. J Atten Disord. 2019 Jun;23(8):787–96.

27.	 Adi-Japha E, Landau YE, Frenkel L, Teicher M, Gross-Tsur V, Shalev 
RS. ADHD and dysgraphia: underlying mechanisms. Cortex. 2007 
Jan 1;43(6):700–9.

28.	 Racine MB, Majnemer A, Shevell M, Snider L. Handwriting 
performance in children with attention deficit hyperactivity 
disorder (ADHD). J Child Neurol. 2008 Apr;23(4):399–406.

29.	 Brossard-Racine M, Majnemer A, Shevell M, Snider L, Bélanger SA. 
Handwriting capacity in children newly diagnosed with attention 
deficit hyperactivity disorder. Research in Developmental 
Disabilities. 2011 Nov 1;32(6):2927–34.

30.	 Hooper SR, Swartz CW, Wakely MB, de Kruif RE, Montgomery 
JW. Executive functions in elementary school children with and 
without problems in written expression. Journal of Learning 
Disabilities. 2002 Jan;35(1):57–68. 

31.	 Mayes SD, Calhoun SL. Learning, attention, writing, and 
processing speed in typical children and children with ADHD, 
autism, anxiety, depression, and oppositional-defiant disorder. 
Child Neuropsychol. 2007 Nov;13(6):469–93.

32.	 Tseng MH, Cermak SA. The influence of ergonomic factors and 
perceptual-motor abilities on handwriting performance. Am J 
Occup Ther. 1993 Oct;47(10):919–26. 

33.	 Fuentes CT, Mostofsky SH, Bastian AJ. Children with autism 
show specific handwriting impairments. Neurology. 2009 Nov 
10;73(19):1532–7.

34.	 Dakin S, Frith U. Vagaries of visual perception in autism. Neuron. 
2005 Nov 3;48(3):497–507.

35.	 Mayes SD, Calhoun SL. Analysis of WISC-III, Stanford-Binet:IV, 
and academic achievement test scores in children with autism. 
J Autism Dev Disord. 2003 Jun;33(3):329–41.

36.	 Mayes SD, Calhoun SL. Ability profiles in children with autism: 
influence of age and IQ. Autism. 2003 Mar;7(1):65–80. 

https://meyda.education.gov.il/files/gifted/gifted-centers.pdf
https://meyda.education.gov.il/files/gifted/gifted-centers.pdf


David H. ADHD, Dysgraphia, and Giftedness. J Ment Health Disord. 2025;5(1):105–115.

J Ment Health Disord. 2025
Volume 5, Issue 1 113

37.	 Mayes SD, Calhoun SL. Similarities and differences in Wechsler 
Intelligence Scale for Children--Third Edition (WISC-III) 
profiles: support for subtest analysis in clinical referrals. Clin 
Neuropsychol. 2004 Dec;18(4):559–72.

38.	 Mayes SD, Calhoun SL. WISC-IV and WISC-III profiles in children 
with ADHD. J Atten Disord. 2006 Feb;9(3):486–93. 

39.	 Mayes SD, Calhoun SL. WISC-IV and WIAT-II profiles in children 
with high-functioning autism. J Autism Dev Disord. 2008 
Mar;38(3):428–39.

40.	 Siegel DJ, Minshew NJ, Goldstein G. Wechsler IQ profiles in 
diagnosis of high-functioning autism. Journal of autism and 
developmental disorders. 1996 Aug;26(4):389–406. 

41.	 Mekyska J, Safarova K, Urbanek T, Bednarova J, Zvoncak V, 
Havigerova JM, et al. Graphomotor and handwriting disabilities 
rating scale (GHDRS): Towards complex and objective 
assessment. Australian Journal of Learning Difficulties. 2024 Jan 
2; 29(1):1–34. 

42.	 Asselborn T, Chapatte M, Dillenbourg P. Extending the spectrum 
of dysgraphia: A data driven strategy to estimate handwriting 
quality. Scientific Reports. 2020 Feb 21;10(1):3140.

43.	 Gargot T, Asselborn T, Pellerin H, Zammouri I, M. Anzalone S, 
Casteran L, et al. Acquisition of handwriting in children with and 
without dysgraphia: A computational approach. PloS One. 2020 
Sep 11;15(9):e0237575.

44.	 Deschamps L, Devillaine L, Gaffet C, Lambert R, Aloui S, Boutet 
J, et al. Development of a pre-diagnosis tool based on machine 
learning algorithms on the BHK test to improve the diagnosis 
of dysgraphia. Advances in Artificial Intelligence and Machine 
Learning. 2021 Aug 12;1(2):114–35.

45.	 Assouline SG, Foley Nicpon M, Whiteman C. Cognitive and 
psychosocial characteristics of gifted students with written 
language disability. Gifted Child Quarterly. 2010 Apr;54(2):102–
15.

46.	 Hamdioui S, Vaivre-Douret L. Clinical markers of dysgraphia 
according to intellectual quotient in children with developmental 
coordination disorder. Journal of Psychiatry and Psychiatric 
disorders. 2020;4(6):366–82.

47.	 Miranti, Ansoriyah S. Analysis of written language difficulties in 
asynchronous gifted children in the lower grades. Jurnal Ilmiah 
Visi (JIV), Journal of Early Education. 2024;19(2).179–90.

48.	 Rosenblum S, Dvorkin AY, Weiss PL. Automatic segmentation as 
a tool for examining the handwriting process of children with 
dysgraphic and proficient handwriting. Human Movement 
Science. 2006 Oct 1;25(4-5):608–21.

49.	 Rosenblum S, Aloni T, Josman N. Relationships between 
handwriting performance and organizational abilities among 
children with and without dysgraphia: A preliminary study. 
Research in Developmental Disabilities. 2010 Mar 1; 31(2):502–9.

50.	 Bonneton-Botté N, Miramand L, Bailly R, Pons C. Teaching and 
Rehabilitation of Handwriting for Children in the Digital Age: 

Issues and Challenges. Children (Basel). 2023 Jun 22;10(7):1096.

51.	 Devillaine L, Lambert R, Boutet J, Aloui S, Brault V, Jolly C, et al. 
Analysis of graphomotor tests with machine learning algorithms 
for an early and universal pre-diagnosis of dysgraphia. Sensors. 
2021 Oct 23;21(21):7026.

52.	 Danna J, Paz-Villagrán V, Velay JL. Signal-to-Noise velocity peaks 
difference: A new method for evaluating the handwriting 
movement fluency in children with dysgraphia. Research in 
Developmental Disabilities. 2013 Dec 1;34(12):4375–84. 

53.	 Asselborn T, Gargot T, Kidziński Ł, Johal W, Cohen D, Jolly C, et 
al. Automated human-level diagnosis of dysgraphia using a 
consumer tablet. NPJ digital Medicine. 2018 Aug 31;1(1):42. 

54.	 Amini M, Tavakoli Targhi A, Hosseinzadeh M, Farivar F, Bidaki 
R. Identifications of developmental dysgraphia on the basis 
of dynamic handwriting features. International Journal of 
Nonlinear Analysis and Applications. 2023 Jan 1;14(1):3179–88.

55.	 Drotár P, Dobeš M. Dysgraphia detection through machine 
learning. Scientific Reports. 2020 Dec 9;10(1):21541.

56.	 Bublin  M, Werner  F, Kerschbaumer  A, Korak  G, Geyer 
S,  Rettinger  L, et al. Automated dysgraphia detection by deep 
learning with SensoGrip. 2023. Retrieved from https://arxiv.org/
abs/2210.07659. 

57.	 Bishop M, Erbeli F. Let them play and write: A Review of 
Dysgraphia Interventions. Poster presented at the Council 
for Exceptional Children Conference, March 13-16, 2024, San 
Antonio, TX.

58.	 Rosenberg-Adler T, Weintraub N. Reliability and preliminary 
outcomes of a protocol for selection of test accommodations 
for higher education students with dysgraphia: A pilot study. 
The American Journal of Occupational Therapy. 2020 Jul 1; 
74(4):7404205080p1-1.

59.	 Lopez C, Hemimou C, Golse B, Vaivre-Douret L. Developmental 
dysgraphia is often associated with minor neurological 
dysfunction in children with developmental coordination 
disorder (DCD). Neurophysiol Clin. 2018 Sep; 48(4):207–217.

60.	 Desmet OA, Gevaert T, Olenchak FR. A Profile of Gifted Individuals 
with Developmental Coordination Disorder. Roeper Review. 
2024 Apr 2;46(2):120–30.

61.	 Webb JT, Amend ER, Beljan P, Webb NE, Kuzujanakis M, Olenchak 
FR, et al. Misdiagnosis and Dual Diagnoses of Gifted Children and 
Adults: Adhd, Bipolar, Ocd, Asperger's, Depression, and Other 
Disorders (2nd ed.). Moruya NSW, Australia: SCB Distributors; 
2016.

62.	 Brown M. "Dysgraphia". Classical Conversations. 2. 2019. 
Retrieved from https://firescholars.seu.edu/ccplus/2

63.	 Parimala Fathima M, Sasikumar N, Panimalar Roja N. Combating 
dysgraphia – A neurocognitive intervention among graduated 
teachers trainees. International Journal of Modern Research and 
Reviews. 2014;1(1):62–65. 

64.	 Yates CM, Berninger VW, Abbott RD. Specific writing disabilities 

https://arxiv.org/abs/2210.07659
https://arxiv.org/abs/2210.07659
https://firescholars.seu.edu/ccplus/2


David H. ADHD, Dysgraphia, and Giftedness. J Ment Health Disord. 2025;5(1):105–115.

J Ment Health Disord. 2025
Volume 5, Issue 1 114

in intellectually gifted children. Journal for the Education of the 
Gifted. 1995 Apr; 18(2):131–55.

65.	 Neville CS, Piechowski MM, Tolan SS, editors. Off the charts: 
Asynchrony and the gifted child. Unionville/New York: Royal 
Fireworks Press; 2013.

66.	 Silverman LK. The construct of asynchronous development. 
Peabody Journal of Education. 1997;72(3–4):36–58.

67.	 Silverman LK. Upside-down brilliance: The visual-spatial learner. 
Denver: DeLeon Publishing; 2002.

68.	 Tolan SS, Sisk DA. Out of Sync: Essays on Giftedness. Unionville, 
NY: Royal Fireworks Publishing; 2016.

69.	 Abbott RD, Raskind WH, Matsushita M, Price ND, Richards T, 
Berninger VW. Patterns of biomarkers for three phenotype 
profiles of persisting specific learning disabilities during 
middle childhood and early adolescence: A preliminary study. 
Biomarkers and Genes. 2017 Jun 19;1(1):103.

70.	 Lyman RD, Sanders E, Abbott RD, Berninger VW. Translating 
Interdisciplinary Research on Language Learning into Identifying 
Specific Learning Disabilities in Verbally Gifted and Average 
Children and Youth. J Behav Brain Sci. 2017 Jun;7(6):227–246.

71.	 David H. The failure of gifted education in Israel. Journal of Gifted 
Education and Creativity. 2023 Jun;10(3):141–55.

72.	 Adams C, Yssel N, Anwiler H. Twice-exceptional leaders and 
RTI. In: Coleman MR, Johnsen S, Editors. Implementing RTI with 
gifted students. New York: Taylor & Francis; 2021. P. 229–52.

73.	 Cannaday J. The masking effect: Hidden gifts and disabilities 
of 2e students. In: Dickenson P, Keough P, Courduff J. Preparing 
Pre-Service Teachers for the Inclusive Classroom. New York: IGI 
Global Scientific Publishing; 2017. P. 220–31.

74.	 Ferri BA, Gregg N, Heggoy SJ. Profiles of college students 
demonstrating learning disabilities with and without giftedness. 
Journal of Learning Disabilities. 1997 Sep;30(5):552–9.

75.	 McClurg VM, Wu J, McCallum RS. Academic success of general 
education college students compared to those screened as 
twice-exceptional and gifted. Innovative Higher Education. 2021 
Aug;46(4):411–27. 

76.	 Neihart M. Gifted children with Asperger's syndrome. Gifted 
child quarterly. 2000 Oct;44(4):222–30. 

77.	 Reis SM, McGuire JM, Neu TW. Compensation strategies used by 
high-ability students with learning disabilities who succeed in 
college. Gifted Child Quarterly. 2000 Apr;44(2):123–34. 

78.	 Silverman LK. The two-edged sword of compensation: How 
the gifted cope with learning disabilities. Gifted Education 
International. 2009 May;25(2):115–30.

79.	 Berninger V, Richards T. Inter-relationships among behavioral 
markers, genes, brain and treatment in dyslexia and dysgraphia. 
Future Neurology. 2010 Jun 29;5(4):597–617.

80.	 Baudson TG. The mad genius stereotype: Still alive and well. 
Frontiers in Psychology. 2016 Mar 21;7:368.

81.	 Martin LT, Burns RM, Schonlau M. Mental disorders among gifted 
and nongifted youth: A selected review of the epidemiologic 
literature. Gifted Child Quarterly. 2010 Jan;54(1):31–41. 

82.	 Ramos A, Steenberghs N, Lavrijsen J, Goossens L, Verschueren 
K. Differences in loneliness experiences among high-ability 
students: Individual and social context predictors. Exceptional 
Children. 2024 Oct;91(1):93–113. 

83.	 Saß S, Köller O, Zimmermann F. Smart But Maladapted? 
Differences in the Psychological Functioning of Intellectually 
Gifted Students Compared With Average-Ability Students. Gifted 
Child Quarterly. 2025 Feb 15:00169862241310871.

84.	 Winner E. The origins and ends of giftedness. American 
Psychologist. 2000 Jan; 55(1):159–69. 

85.	 Rose SA, Feldman JF, Jankowski JJ, Van Rossem R. A cognitive 
cascade in infancy: Pathways from prematurity to later mental 
development. Intelligence. 2008 Jul 1;36(4):367–78. 

86.	 Deary IJ, Penke L, Johnson W. The neuroscience of human 
intelligence differences. Nature Reviews Neuroscience. 2010 
Mar;11(3):201–11.

87.	 Shore BM, Kanevsky LS. In: Heller KA, Monks FJ, Passow AH, 
Editors. International Handbook for Research and Development 
on Giftedness and Talent. London: Pergamon; 1993. P. 133–48.

88.	 Hunt E. Human intelligence. New York: Cambridge University 
Press; 2010.

89.	 Park J, Mainela-Arnold E, Miller CA. Information processing 
speed as a predictor of IQ in children with and without 
specific language impairment in grades 3 and 8. Journal of 
Communication Disorders. 2015 Jan 1; 53:57–69.

90.	 Becker SP. Cognitive disengagement syndrome: A construct at 
the crossroads. American Psychologist. 2025 Mar 27.

91.	 Fredrick JW, Jacobson LA, Peterson RK, Becker SP. Cognitive 
disengagement syndrome (sluggish cognitive tempo) and 
medical conditions: A systematic review and call for future 
research. Child Neuropsychology. 2024 Jul 3;30(5):783–817.

92.	 Mayes SD, Bangert L, Kallus R, Fosco W, Calhoun SL, 
Waschbusch DA. Sluggish cognitive tempo: Association with 
neuropsychological test scores, motor incoordination, and 
dysgraphia in elementary school children. Clin Child Psychol 
Psychiatry. 2023 Apr;28(2):610–622. 

93.	 Abbasi AM. Exploring Awareness of Learning Disabilities 
Among Children. University of Chitral Journal of Linguistics and 
Literature. 2022 Jun 30;6(I):390–406.

94.	 Berninger VW, O'Malley May M. Evidence-based diagnosis and 
treatment for specific learning disabilities involving impairments 
in written and/or oral language. Journal of Learning Disabilities. 
2011 Mar;44(2):167–83.

95.	 Berninger VW, Richards TL, Abbott RD. Differential diagnosis of 
dysgraphia, dyslexia, and OWL LD: Behavioral and neuroimaging 
evidence. Reading and Writing. 2015 Oct; 28:1119–53.



David H. ADHD, Dysgraphia, and Giftedness. J Ment Health Disord. 2025;5(1):105–115.

J Ment Health Disord. 2025
Volume 5, Issue 1 115

96.	 Barkley RA. Distinguishing sluggish cognitive tempo from ADHD 
in children and adolescents: executive functioning, impairment, 
and comorbidity. Journal of Clinical Child & Adolescent 
Psychology. 2013 Mar 1;42(2):161–73.

97.	 Obatta MI, Adama GC, Onu VC. Effect of scsffolding strategy 
on creative writing ability of in-school adolescents with 
dysgraphia. International Journal of Youth Empowerment and 
Entrepreneurship Development. 2020;2(1):251–62. 

98.	 Dudley-Marling C. The social construction of learning disabilities. 
Journal of learning disabilities. 2004 Nov;37(6):482–9.

99.	 Berninger V. Understanding the graphia in dysgraphia. In: 
Dewey D, Tupper D, Editors. Developmental Motor Disorders: A 
Neuropsychological Perspective. New York: Guilford Press; 2004. 
P. 328–50.

100.	Berninger V. Process Assessment of the Learner, 2nd Edition (PAL II) 
is a comprehensive assessment for evidence-based, treatment-
relevant differential diagnosis of dysgraphia, dyslexia, oral and 
written language learning disability (OWL LD), and dyscalculia. 
In Mather N, Fuchs L, Editors. Comprehensive evaluations from 
experts in psychology and special education. New York: John 
Wiley; 2011. P. 345–55.

101.	Berninger VW, Wolf BJ. Teaching Students with Dyslexia, 
Dysgraphia, OWL LD, and Dyscalculia (2nd Ed.). Baltimore: Brookes 
Publishing; 2015. 

102.	Richards TL, Grabowski TJ, Boord P, Yagle K, Askren M, Mestre Z, et 
al. Contrasting brain patterns of writing-related DTI parameters, 
fMRI connectivity, and DTI–fMRI connectivity correlations in 
children with and without dysgraphia or dyslexia. NeuroImage: 
Clinical. 2015 Jan 1;8:408–21.

103.	Richards T, Abbott RD, Berninger VW. Relationships between 
presence or absence of ADHD and fMRI connectivity writing 
tasks in children with dysgraphia. Journal of Nature and Science. 
2016;2(12):e270.

104.	Hamstra-Bletz L, Blöte AW. A longitudinal study on dysgraphic 
handwriting in primary school. Journal of Learning Disabilities. 
1993 Dec;26(10):689–99.

105.	Simner ML. Printing errors in kindergarten and the prediction 
of academic performance. Journal of Learning Disabilities. 1982 
Mar;15(3):155–9. 

106.	Feder KP, Majnemer A. Handwriting development, competency, 
and intervention. Developmental Medicine & Child Neurology. 
2007 Apr;49(4):312–7.

107.	D'Esposito M, Postle BR. The cognitive neuroscience of working 
memory. Annual Review of Psychology. 2015 Jan 3;66(1):115–42.

108.	Geake JG. High abilities at fluid analogizing: A cognitive 
neuroscience construct of giftedness. Roeper Review. 2008 Jul 
16;30(3):187–95.

109.	Gavenciak M, Mucha J, Mekyska J, Galaz Z, Zvoncakova K, 
Faundez-Zanuy M. Computer-Aided Diagnosis of Graphomotor 
Difficulties Utilizing Direction-Based Fractional Order Derivatives. 
Cognitive Computation. 2025 Feb;17(1):13.

110.	Biotteau M, Danna J, Baudou É, Puyjarinet F, Velay JL, Albaret JM, 
et al. Developmental coordination disorder and dysgraphia: Signs 
and symptoms, diagnosis, and rehabilitation. Neuropsychiatric 
Disease and Treatment. 2019 Jul 8:1873–85.

111.	Rinn AN, Wininger SR. Sports participation among academically 
gifted adolescents: Relationship to the multidimensional 
self-concept. Journal for the Education of the Gifted. 2007 
Sep;31(1):35–56.

112.	Rapcsak SZ, Beeson PM, Henry ML, Leyden A, Kim E, Rising K, et 
al. Phonological dyslexia and dysgraphia: Cognitive mechanisms 
and neural substrates. Cortex. 2009 May 1;45(5):575–91.

113.	Rapp B, Purcell J, Hillis AE, Capasso R, Miceli G. Neural bases 
of orthographic long-term memory and working memory in 
dysgraphia. Brain. 2016 Feb 1;139(2):588–604.

114.	Puyjarinet F, Chaix Y, Biotteau M. Is There a Deficit in Product 
and Process of Handwriting in Children with Attention 
Deficit Hyperactivity Disorder? A Systematic Review and 
Recommendations for Future Research. Children. 2023 Dec 
27;11(1):31. 

115.	Gürbüz M, Başar M. A Suggestion for Eliminating Reading and 
Writing Errors of Students with Learning Disabilities. Reading 
Psychology. 2025 Feb 17;46(2):107–32. 

116.	Mittal D, Yadav V, Sangwan A. Identification of dysgraphia: a 
comparative review. In: Balas VE, Sinha GR, Agarwal B, Sharma 
TK, Dadheech P, Mahrishi M, Editors. International Conference 
on Emerging Technologies in Computer Engineering. Cham: 
Springer International Publishing; 2022. P. 52–62. 

117.	Nwikpo MN. A theoretical framework for leveraging assistive 
technologies in dysgraphia remediation learning. Journal 
of Theoretical and Empirical Studies in Education. 2024 Jan 
31;8(2):96–115.

118.	Hopcan S, Tokel ST. Exploring the effectiveness of a mobile writing 
application for supporting handwriting acquisition of students 
with dysgraphia. Education and Information Technologies. 2021 
Jul;26(4):3967–4002. 


