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Introduction 

 
Mathematics Learning Disorder (commonly 

called “dyscalculia”) is a brain-based learning disorder 
that affects arithmetic skills.  

About 5% to 7% of students have dyscalculia, 
which is just as common in girls as it is in boys. It is not 
an intellectual disability. In fact, the definition of 
dyscalculia according to the American Psychiatric 
Association is a specific learning disability that affects 
the normal acquisition of arithmetic skills in spite of 
normal intelligence. This particular learning disability 
is also not affected by opportunities to learn, 
emotional stability, or motivation. In other words, the 
quality of education your child receives and their 
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desire to learn math has nothing to do with 
dyscalculia because it is caused by physical issues in 
the brain. 

Research suggests that, like other learning 
disabilities, dyscalculia has a genetic component and 
may run in families. Children who were born 
prematurely with a low birth weight and individuals 
with Attention Deficit Hyperactivity Disorder(ADHD), 
Gerstmann’s Syndrome, developmental language 
disorder, dyslexia, epilepsy, Turner’s Syndrome and 
fragile X syndrome are also susceptible to having 
dyscalculia. In fact, about 25% of students with 
dyscalculia also have ADHD or dyslexia. In boys with 
ADHD, over 20% have dyscalculia (Manor, Faraone). 
Students with both dyslexia and dyscalculia are more 
profoundly impaired (Shalev). Poor teaching and a 
poor learning environment have also been linked to 
the development of the condition.  

About half of students with dyscalculia can be 
helped with remedies like rote learning of arithmetic 
or learning different strategies for arithmetic. Some 
schools of thought think that dyscalculia is something 
a child can “grow out of” as the brain matures 
(underdeveloped portions of the brain are thought to 
play a role in the development of the disorder). 
However, dyscalculia can become a persistent 
learning disability for many students.  

 
Learning Arithmetic 
Arithmetic surrounds us in our everyday life, 

from keeping a calendar and reading time, budgeting 
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bills, shopping in stores, finding an address, following 
a recipe and calculating gas mileage. A person with 
dyscalculia has trouble with anything to do with basic 
arithmetic and it can severely affect their day-to-day 
lives. They don’t understand numbers the same way 
as a typical learner. For example, they don’t 
understand the size (magnitude) of a number and 
how that relates to other numbers. 

Despite being as common as other learner 
disorders, like dyslexia, dyscalculia hasn’t received the 
attention or spurred the kind of research that has 
been seen for other learning disabilities. The 
neurobiology of dyslexia and effective strategies for 
combating that particular learning disability are well 
known. However, dyscalculia has had little attention 
paid to it in the past. Therefore, the long-term 
prognosis for children with dyscalculia isn’t fully 
understood. Which strategies are most effective and 
what the long-term results are from those strategies 
aren’t known for sure either. That doesn’t mean that 
you shouldn’t try to help a child with dyscalculia; 
there are strategies that can help your child learn 
arithmetic and your child has a good chance of putting 
dyscalculia behind them. Exactly which strategies will 
work is going to be a choice for you, and your child. 
You may have to hunt and peck to find something that 
works for your child, as no two learners are exactly 
the same.  

In general, the sooner you help your child, the 
better chance they have of overcoming their 
dyscalculia; children in the first and second grades 
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who are taught counting show significant 
improvement in a short period of time. However, if 
intervention is left until the fifth grade, the outcomes 
are a lot less favorable. Your child is also more likely 
to have persistent dyscalculia if they have siblings who 
have the learning disability and if their dyscalculia is 
severe at the time of diagnosis (Geary). 

Persistent dyscalculia doesn’t mean that your 
child will fail math. Dyscalculia is a recognized learning 
disability, so schools and colleges will usually make 
accommodations for dyscalculic students. For 
example, a student may be able to take a pass-fail 
option for full course credit using an approved, self-
paced software package (see the software section in 
the Treatment chapter for some of these options, like 
ALEKS). Some colleges and schools may even waive 
the math requirement or allow to student to 
substitute another class for credit.  

Although there are many signs and symptoms 
that can indicate dyscalculia, it is a learning disability 
and should be diagnosed by a professional, like a 
clinical psychologist. This professional diagnosis is 
needed for many reasons, including: 

 Your child could have an underlying 
disorder that is causing the dyscalculia. 
For example, if your child has ADHD, 
treatment for the ADHD could 
potentially resolve the dyscalculia. 

 Getting a professional diagnosis opens 
up many educational options, including 
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modifications and accommodations in 
school and college. 

 
Usually, a diagnosis of dyscalculia means 

involvement with a team of people. If your child is 
diagnosed with dyscalculia, it’s likely you’ll meet an 
array of professionals, including: 

 
Clinical Psychologist 
Clinical Psychologists assess, diagnose, treat 

and prevent mental disorders. Within the field of 
clinical psychology, there are many sub-specialties 
including child mental health, emotional substances 
and learning disabilities. If you decide to look for a 
clinical psychologist to evaluate your child, make sure 
they specialize in learning disabilities. 

 
School Psychological Examiners 
School Psychological Examiners are assessors 

who work with students in public schools, 
interviewing, observing, and administering and 
interpreting standardized testing instruments that 
measure cognitive and academic abilities. They 
determine eligibility for special education services and 
placement, and also provide occupational guidance 
and planning. 

 
Assistive Technology Specialist 
Assistive technology specialists provide service 

to help people with disabilities choose and use 
assistive technology devices like specialized computer 
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software. They evaluate a person’s needs, and help 
the person to acquire and use the assistive technology 
product. School districts often employ assistive 
technology specialists as an integral part of their 
special education programs. 

 
Special Education Teacher 
A special education teacher educates children 

with special needs like learning disabilities. Children 
with learning disabilities usually are referred to special 
education services when their regular classroom 
teacher notices that the child with normal intelligence 
is not performing at their expected level.   

 
In the United States, Canada and UK, an IEP 

(Individualized Education Plan) may be used to plan 
special education for your child. In the United States, 
Another plan called a 504 plan is often used for 
students with dyscalculia. 

 
What is an IEP? 
The IEP is a program that ensures a school child 

with an identified disability under the law receives 
specialized education services such as occupational 
therapy. The Individuals with Disabilities Education 
Act (IDEA) requires your child to have one of the 13 
disabilities listed in the act and that they need special 
education services to progress in school. In addition to 
having a learning disability, your child must be 
performing 1.5 to 2 levels behind grade level in order 
to qualify for special education services. 
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What is a 504? 
Another term you may hear is a 504 plan. It’s a 

reference to Section 504 of the Rehabilitation Act of 
1973; schools that receive federal funding must offer 
504 plans. This plan is also for school children who 
have a disability defined by law. The main difference 
is that with a 504 plan, students don’t require 
specialized instruction and do not necessarily have to 
performing below grade level. The 504 plans are also 
easier to get than an IEP. In general, if your child is 
diagnosed with dyscalculia, either by a school 
psychologist or outside professional, that’s generally 
all they need to receive 504 accommodations. 
However, your school may offer informal instruction 
and accommodations like longer test taking times. It is 
a good plan if a student is identified as having 
dyscalculia but does not meet the legal requirements 
of the Individuals with Disabilities Act. 

 
What this means for Dyscalculia 
In general, an IEP is harder to get than a 504. 

An IEP gets you services and accommodations, while a 
504 only gets you the accommodations. A lot depends 
on how severe your child’s dyscalculia is, and how far 
behind in school they are. However, in most cases a 
504 plan will be sufficient for helping your child. 
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Signs of Dyscalculia 

 
Many of us take for granted basic arithmetic 

skills like adding, subtracting, multiplying and dividing. 
Unlike reading, it is human nature to count, sort, 
organize and compare things even without formal 
schooling (Ginsberg).  

Bryant showed that pre-school toddlers 
understand basic arithmetic like the addition and 
subtraction of numbers up to 3. By about three or 
four years of age, children can add and subtract up to 
four and by about age five they can understand basic 
addition and subtraction for numbers up to 15. With 
formal schooling, children in the third grade can 
perform basic arithmetic with three digit numbers and 
by 12 years of age are reasonably proficient with 
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multiplication and division. It is during the school 
years that dyscalculia becomes noticeable as students 
fail to reach expected milestones.  

Learning mathematics is an extremely complex 
process that requires different parts of the brain as 
learning progresses. In the early elementary years, 
rote memorization is emphasized, like adding small 
numbers (“one plus one is two, one plus two is 
three…”) and the multiplication tables. These facts are 
stored in permanent memory and retrieved on 
demand. Children with memory deficits have difficulty 
storing and/or recalling these facts, which affects their 
ability to count. This inability to recall basic facts 
creates more problems as the child progresses into 
problem solving, which requires basic mathematical 
knowledge as a foundation for solving more complex 
problems like “If John has 5 apples and buys four 
more, how many apples does he have?” 

Children with attention deficits, like ADHD, will 
run into problems during the next stage of learning, 
where details become important. A mathematical 
problem is full of details, like: 

 where the decimal point should go 

 what the order of numbers are 

 where to write the numbers that carry 
over 

  which procedure to use for division or 
multiplication. 

A child with ADHD might be able to recall facts, 
but they may have problems applying those facts to 
detail-oriented problems. Dyscalculic children who 
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have problems with retrieval memory will also 
stumble at this phase of learning, as they cannot recall 
the basic facts in the first place, and often will have 
trouble with remembering all of the details and what 
each one means or how it should be used. 

After learning basic math facts and learning 
details about mathematical notation, children move 
on to learning algorithms, or procedures. At this 
stage, a child must use their working memory, and 
have the ability to conceptualize the problem and 
recall the algorithm for solving it. Examples of this 
early-stage algorithmic learning process might include 
long division, multiplication of large numbers and 
slightly more complex word problems. At this stage, a 
child who has struggles with learning basic math facts 
and details will be unable to comprehend anything on 
the paper. For example, they will be unable to 
conceptualize the magnitude of numbers, which is 
necessary for subtraction. One way to solve “765 
minus 452” is this way: 

 
765 – 
452 
=== 
313 
 
However, a child with dyscalculia might write it 

the other way around, leading to the incorrect answer 
(if they can answer it at all, because this way around 
would result in a negative answer): 
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313 – 
452 
=== 

 
As a child progresses through school, all of the 

above processes are combined so that a child can 
manipulate number facts, details and algorithms to 
solve more complex problems, like in beginning 
algebra. This stage of learning requires a great deal of 
working memory, so a child with a deficit in this area 
will have troubles manipulating the task 
subcomponents necessary to solve problems. 

Several other areas of the brain are needed to 
recognize patterns, estimate solutions, and process 
images. These processes require good permanent and 
working memory, good language, reasoning and visual 
processing skills, paying attention and the ability to 
conceptualize both verbally and non-verbally. Any 
deficit in these areas will lead to issues when learning 
mathematics. 

 
Some of the signs of a mathematics learning 

disability in elementary aged school children are: 
 

 Problems retrieving basic facts about 
arithmetic. For example, the solution to 15 - 8 or 4 x 7 
is incomprehensible. 

 Severe difficulty with rote memorization 
of arithmetic tables. 

 Severe difficulty in figuring out addition, 
subtraction, division and multiplication. 
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 Mis-using the arithmetic signs (+ - x /). 

 Forgetting to carry digits over. 

 Putting digits in the wrong place.  

 Performing operations in the wrong 
direction. 

 
Other signs that your child may have 

dyscalculia (applies to all ages): 

 Ability to complete homework but 
cannot recall the work and fails tests. 

 Experiences anxiety when performing or 
thinking about math. 

 Frequently late and has trouble keeping 
track of time, recalling schedules and making 
appointments. 

 Has difficulty with physical exercise that 
requires memory of steps, like karate or formal 
dancing. 

 Has trouble keeping game scores, like in 
cards or bowling. 

 Loses objects like keys, pencils, or books. 

 Poor money management skills. 

 Poor sense of direction; gets lost easily. 

 Poor skills with reading music or playing 
instruments. 

 Slow mental math skills, like when 
calculating a tip amount in a restaurant. 

 Trouble with basic math skills, like order 
of operations (PEMDAS) or formulas. 

 Trouble with remembering people’s 
names. 
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 Unable to picture mathematical 
processes in the mind’s eye. 

 Unable to picture the location of 
numbers on a clock, geographic location of countries 
and states in the mind’s eye. 

 Unable to keep track of numbers when 
counting. For example, most students with dyscalculia 
cannot keep track of counting a hundred pennies, or 
cannot count by fours past about 12 or 16 without 
having to manually add four each time. 

 Uncertain of the meaning of math terms 
like numerator and denominator. 

 
In general, several of these symptoms must be 

fairly severe to get a diagnosis of dyscalculia. If your 
child has six or more signs, it’s probably time to get a 
professional diagnosis. 

 
According to the University College London, 

dyscalculic students also behave differently from their 
mainstream peers when figuring out math problems, 
for example: 

 If you ask “which is the larger of two playing cards” 
showing 4 and 9, they have to count all the symbols 
on each card. 

 To place a playing card of 7 in sequence between a 
4 and a 9 they count the spaces between the two to 
figure out where they should place the 7. 

 To count down from 10 they count up from 1 to 10, 
then 1 to 9, etc. 
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 To count up from 60 in tens, they say '60, 70, 80, 
90, 100, 200, 300…' 

 They estimate the height of a normal room as '200 
feet?' 
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What Causes Dyscalculia? 

 
Dyscalculia is thought to be caused or 

exacerbated by many different factors, including: 

 Neurological defects. 

 Poor working memory. 

 Genetics. 

 Poor teaching, including using a poor or 
untested curriculum. 

 Poor learning environment. 

 Math anxiety. 
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Neurological Defects 
 
A dysfunction in one of the hemispheres of the 

brain can cause dyscalculia. The left hemisphere was 
traditionally thought of as being connected to math, 
logic and reasoning and the right hemisphere was for 
creativity. Recent research however, has shown that 
math skills are strongest when both hemispheres 
work together (Boyle).  

 

 
Image of the brain showing the two 

hemispheres. The front of the brain is to the right, the 
left hemisphere is on the upper part of the diagram 
and the right hemisphere is on the lower part of the 
diagram. 

 
Learning new math facts involves the frontal 

lobes and the intraparietal sulcus. This area also helps 
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a learner to understand how large (or small) numbers 
are in relation to each other (Butterworth). Relatively 
simple arithmetic or over-learned procedures (for 
example, a calculations that is part of a learned 
multiplication table) is performed in the left 
hemisphere in an area caked the left angular gyrus, 
which also works to retrieve facts from memory 
(Butterworth). More complex calculations (like 
representations of magnitude and visual 
representations) require both hemispheres of the 
brain (Dehaene and Cohen).  

 

 
 

Several MRI studies have shown that 
dyscalculic individuals have abnormalities in the part 
of the brain that is normally used for calculations, 
especially the intraparietal sulcus. Individuals who are 
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dyscalculic try to compensate by using other parts of 
the brain in an inefficient way. When the dyscalculic 
student also has another learning disorder, like 
dyslexia, more parts of the brain are underdeveloped 
or abnormal and compound the dyscalculia. 

 
Poor Working Memory 
 
Some researchers think that poor working 

memory either contributes to dyscalculia or causes it 
(Koontz, McLean). To solve a problem like 2 + 2, we 
use a part of our brain called visuo-spatial working 
memory. This temporary memory acts as a notebook 
to write all the numbers we need to solve the 
problem.  The visuo-spatial working memory works 
with the intraparietal sulcus to solve problems. Once 
we have solved the problem, the notes are erased. 

 A dyscalculic student may have a working 
memory deficit. A working memory deficit can be a 
reliable indicator of dyscalculia in the first year of 
school. In later years, other parts of the brain kick in 
as a child learns strategies for solving mathematical 
problems, number sense and other tricks of the trade. 
Therefore, a deficit in working memory isn’t generally 
used as an indicator for dyscalculia in later years. 

 
Genetics 
 
Research shows that genetics plays a role in the 

development of dyscalculia. In other words, the 
learning disability tends to run in families. In one 
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study of families where one family member was 
identified of having dyscalculia, half of their siblings 
were also dyscalculic (Shalev). The genes responsible 
for dyscalculia have not yet been identified. 

 
Poor Teaching 
 
Most of the arithmetic we know is learned in 

school. Although poor teaching does not cause 
dyscalculia per se, it is a contributor to the 
development of dyscalculia. A good teacher can find 
ways to help a student with dyscalculia. However, 
poor teaching in math is unfortunately too common 
and can result in “math phobia”. It can be hard to 
distinguish between true (brain-based) dyscalculia 
and math phobia, or simply a student who has 
received a poor education due to poor teaching; 
that’s one more reason to obtain a professional 
diagnosis, as it will guide you in the correct 
remediation steps for your child.  

A child with math phobia or one who is behind 
in math because of poor teaching can be remediated 
by usual teaching methods, while a child with 
dyscalculia requires specialized instruction.  

In addition to poor teaching, it could be what is 
being taught, rather than fault with the actual 
teacher. Usually, teachers do not choose their own 
materials and methods; the core teaching materials 
are chosen by the school. School professionals (i.e. 
school administrators) without the necessary 
background in curricula (how and what a child is 
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taught) can make poor choices when it comes to 
choosing a school’s curricula. This can force teachers 
to give students lessons that have not been 
demonstrated to be effective teaching methods. 
Dyscalculia is more common in American students 
than in Japanese, French, or German children. It is 
thought that this discrepancy might be due to the 
overall lack of quality in American mathematics 
curricula (Thaker). 

 
Poor Learning Environment 
 
A poor learning environment doesn’t cause 

dyscalculia, but it can compound the problem. 
Overcrowded classrooms are a fact of modern 
education. A child in a class with 30 students is much 
less likely to receive individualized instruction than a 
child who is in a class of 15 students. A trend towards 
mainstreaming (as opposed to special education 
classes) can also compound the issue for two reasons: 
children with dyscalculia are likely to benefit from 
smaller classes with a teacher who is knowledgeable 
about dyscalculia, and mainstreaming also means that 
a classroom teacher has a higher workload and thus 
can pay even less attention to struggling students.  

When I was teaching a regular first grade in a 
mainstreamed school, a large chunk of my time was 
spent dealing with outbursts from students with 
ADHD or autism-spectrum disorders and I was not 
able to give every student in my class (28 students) 
the individual attention they needed. However, when 
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I taught a pre-school special education class of ten 
students in a school that did not mainstream, the 
picture was much different; every student in the 
special education class received the attention they 
needed and I had more time in my regular, 
mainstreamed class to help those children who 
needed more guidance. I’m not saying that I am 
against mainstreaming; just that if my child suffered 
from dyscalculia I would be more likely to choose a 
school that offered special education classes. 

 
Math Anxiety 
 
Dyscalculia can be easily confused with math 

anxiety. Math anxiety can also be a symptom of 
dyscalculia. Students with math anxiety tend to rush 
work and perform poorly on basic tests. If your child 
has math anxiety, talk with a child psychologist. 
Intervention by a psychologist who can help your child 
through their fears has been demonstrated to be an 
effective way to combat math anxiety (Faust).  
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Diagnosis 

 
Although research points to dyscalculia being a 

brain-based disorder, the diagnosis of dyscalculia is 
mostly an assessment of a student’s arithmetic skill 
set. In some cases, medical imaging studies or 
neurological exams are used, but they are expensive 
and do not add much (if anything at all) to the 
diagnosis. What’s important is what arithmetic skills 
your child is having difficulty with. 

 If a child has dyscalculia, there will be a 
significant gap between the intellectual potential of 
the child and their performance with arithmetical 
skills. The diagnosis is bolstered if your child is at least 
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two grade levels behind where they are expected to 
be in math. There are a couple of problems with this 
definition. First, if a gifted child is in regular school, 
they could very easily be labeled as learning disabled 
(as their potential will be more than what they are 
learning in school). In addition, in the very first few 
grades of school or in the last year of high school, 
there are large discrepancies between children and so 
the “two grade level” rule probably isn’t useful until 
the later primary years and up until early high school. 
This is yet another reason why the diagnosis should be 
made by a qualified person, like a special education 
teacher or a child psychologist who is familiar with 
dyscalculia.  

Children and young adults (up to the age of 
around 21-26) can get free testing through their local 
school district. Contact your local education board 
and ask for the special education office. You can also 
inquire through your child’s teacher or school 
principal; make a list of the difficulties your child is 
experiencing with learning and ask for an evaluation 
for learning disabilities. You can also write a letter 
requesting the services; the school has, by law, 60 
days to respond to your request and to schedule an 
evaluation. In my experience though, an informal 
request for an evaluation is normally all that’s 
needed. After the evaluation, the school will schedule 
a meeting with you and an IEP representative to 
discuss either an IEP or 504 plan. 

If you have trouble with contacting the right 
people, call your state special education office for 
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guidance. The U.S. Department of Education keeps a 
list of state special education offices through EROD 
(Education Resources Organizations Directory). You 
can find the list here: 

www2.ed.gov/erod/ 
Click on “Organizations by Type,” then click 

“State Director of Children with Special Health 
Needs.” 

Adults (over 18) and high school seniors (over 
17) can find help through your State Vocational 
Rehabilitation Agency. 

Go to www2.ed.gov/erod/ 
Click on “Organizations by Type,” then click 

“State Vocational Rehabilitation Agency.” 
 
Your health insurance may also cover a 

comprehensive neuropsychological evaluation for 
learning disabilities through a clinical psychologist. 
Call your insurance company to check which services 
are covered.  

 
Tests 
 
There are several tests which can be used to 

assist with a diagnosis of dyscalculia. Perhaps one of 
the simplest tools is a dyscalculia “checklist.” The 
following checklist was developed by Louisiana Public 
schools. Enter the number in the margin that best 
describes your child’s mathematical abilities: 
  

http://wdcrobcolp01.ed.gov/Programs/EROD/org_list.cfm?category_cd=SCH
http://wdcrobcolp01.ed.gov/Programs/EROD/org_list.cfm?category_cd=SCH
http://wdcrobcolp01.ed.gov/Programs/EROD/org_list.cfm?category_cd=SCH
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Never or rarely = 0  
Sometimes = 1  
Often = 2 Very  
Often = 3  
  

1. Chronically late/tardy  
2. Difficulty with abstract concepts of time and 

direction  
3. Good in the areas of science (until a level 

requiring higher math skills is reached)  
4. Good visual memory for the printed word  
5.  Inability to grasp and remember math concepts, 

rules, formulas, and sequence  
6.  Inability to recall schedules and sequences of past 

or future events  
7.  May be able to do all book work but fails all tests 

and quizzes  
8. May have difficulty keeping scores during games, 

or remembering how to keep score in games like 
bowling, etc; often loses track of whose turn it is 
during games like cards and board games.  

9. May have fear of money and cash transactions  
10. Mistaken recollection of names/poor name-face 

retrieval  
11. Normal or accelerated language acquisition; 

verbal, reading, writing  
12. Poor long-term memory of concept mastery...may 

be able to perform math concepts one day, but 
draws blank the next  

13. Poor mental math ability  
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14. When writing, reading, and recalling numbers, 
these common mistakes are made: number 
additions, substitutions, transpositions, omissions, 
and reversals  

 
Nine items scored with 2 or 3 indicate possible 

characteristics of Dyscalculia. The test can give you an 
idea about if your child should be referred to a clinical 
psychologist for further testing. 

 
The following tests were designed for 

professional use, but it is possible for a parent to 
purchase some of them. Be warned: the tests aren’t 
the usual tests you think of in school (i.e. you give 
your child the test and then score how many they got 
right). Instead, these tests come with fairly hefty 
manuals for interpreting test scores.  

If you choose to test your child on your own, it 
could confirm your suspicion of dyscalculia but it will 
not count as a professional diagnosis for purposes of 
getting an IEP or 504 plan. Three of the most popular 
tests used are: 

 
1. Wide Range Achievement Test (Arithmetic 

Subtest) 
The arithmetic subtest of the WRAT4 is an 
achievement test that measures an individual’s 
ability to solve math problems. It was 
developed in 1941 by psychologists Sidney W. 
Bijou and Joseph Jastak. It is appropriate for 
ages 5 to 94 years old. The WRAT4 is published 
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by and available from Psychological 
Assessment Resources, Inc. A computerized 
scoring program and interpretive report are 
also available. It is designed for professional 
use and consists of an introductory kit ($15), a 
manual ($104), and response forms (set of 25 
for $50). It can be purchased from: www. 
ParInc.com. 
 

2. Young’s Group Mathematics Test 
This test assesses mathematical understanding 
at a basic level and is used for children in 1st 
rand second grade ages 6-8 although it may be 
suitable for older, less able, students up to age 
11. Test materials include a manual and test 
forms. Both can be purchased from major book 
retailers for less than $60. 
 

3. Neuropsychological Test Battery for Number 
Processing and Calculation in Children 
(NUCALC)  
This test assesses number concept and 
arithmetic procedures. At the time of writing, it 
is available for professional use only. 
 

  

http://www.parinc.com/
http://www.parinc.com/
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Treatment 
 
A dyscalculic student has three main options: 
1. Special education with a professional 

teacher familiar with dyscalculia and the strategies 
needed for remediation. This is offered through the 
IEP plan in school districts. 

2. Specialized teaching by a professional 
tutor. This can be a very expensive option, but 
intervention by a qualified teacher can dramatically 
improve a child’s understanding of math. 

3. Parent-guided intervention with the 
help of assistive software. 
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Perhaps the most vital thing to do is to identify 

where you child is having difficulties. For example, if 
they are not competent with the first stage of learning 
(arithmetic facts, the meaning of numbers), they will 
be unable to move on to the next level. If your child 
has been diagnosed with dyscalculia using one of the 
tests in the Diagnosis chapter, that should give you a 
starting point about where your child needs help. 

 
 In general, a parent can employ several 

strategies to help a dyscalculic student. 
 
Improve Study Skills 
 
Survival skills: 

 Completing homework assignments  

 Meeting deadlines 

 Behaving well in class 

 Arriving prepared for lessons 
 
Strengthen Number Perception 
 
Most research suggests that in order for a 

dyscalculic student to succeed, a mastery of basic 
math facts is a must. This includes number 
perception. Get your child to practice transcribing 
numbers into their corresponding digits. For example, 
for the number 56,342, the 6 relates to tens of 
thousands, the 6 to thousands, the 3 to hundreds, the 
4 to tens and the 2 to ones. 
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Your child should also understand what the 
number line means. Some students have difficulty 
with understanding the meaning of a number line: 

 

 
 
One dyscalculic student I taught could not 

grasp the meaning of the number line until he related 
it to a video game he played, which used a Cartesian 
plane (an x-y axis) to find objects. He did not 
understand the number line or the concept of a 
Cartesian plane and so could not find any objects 
located on the grid. 
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 I explained to him that a Cartesian plan is like 
two number lines (the x-axis is turned 90 degrees 
counter-clockwise). 

 

 
 
I also explained that he could find any object using 
coordinates. For example, an object at (2,3) would be 
two places in the positive direction on the horizontal 
line and three places up on the vertical line. It may 
seem surprising that he could grasp the concept of the 
Cartesian coordinate system before he could grasp 
the concept of a number line, but the fact is the 
Cartesian plane was relevant to his interests. Finding a 
way to make the number line relevant to your child 
will help them grasp the meaning of it, rather than it 
being an abstract line on a paper with a lot of digits! 
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Not everyone learns the same way. If your child 
has trouble with a graphical representation of the 
number line, they may be able to visualize what it 
means by adding numbers. The number 10 is probably 
the easiest for children to add: 

3 + 10 = 13 
13 + 10 = 23 
23 + 10 = 33 
…and so on. These repetitive additions have 

been shown to be an effective way to teach the 
number line (Neibert). 

Another way to help your child understand 
what a number line means is showing them a 
thermometer, which works just like a number line 
turned 90 degrees: 

 

 
 

 
As you may be able to tell from these 

examples, there are several ways to teach any aspect 
of math. If you aren’t comfortable with teaching 
mathematics, or if you are having trouble explaining 
concepts to your child, find a tutor in your area who is 
familiar with dyscalculia and who is willing to work 
with your child. I do not recommend you visit a 
corporate private learning center; the tutors there 
usually do not have the formal education needed to 
help a child with a learning disability. Although one-
on-one tutoring with a private tutor (i.e. one not 
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associated with a corporate learning center) can be 
more expensive, the individual and experienced 
attention your child receives will make it a worthwhile 
investment. I recommend Wyzant as a resource for 
finding private tutors nationwide: they have over 
73,000 private tutors listed at the time of writing. Visit 
my profile on Wyzant and from there you can find 
experienced mathematics tutors in your area.  
http://www.wyzant.com/Tutors/stephanieG 

Most tutors will offer a free first session, where 

you can find out if they are a good fit for your child 

before hiring them. 

 
Strengthen Arithmetic Concepts 
Studies have shown that drills, which allow a 

child to automatically remember facts, are helpful for 
children with dyscalculia. For example, help your child 
learn the times tables. You probably remember the 
familiar chant from way back (“one times two is two, 
two times two is four”). There is a plethora of 
teaching materials, including cards and software to 
help your child learn the basics. For example, Big 
Brainz (available from www.BigBrainz.com) is a video 
game with superb graphics that can help your child 
master basic math facts. Not all students will find 
video games appealing; find out which method 
appeals to your child.  
  

http://www.wyzant.com/Tutors/stephanieG
http://www.bigbrainz.com/
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Times tables from 1 to 12. 
 
 Other studies suggest that teaching children 

number sense instead of concentrating on rote 
memorization may be more beneficial. Number sense 
is gaining an understanding of what numbers mean 
and how those numbers relate to real-life situations. 
For example, instead of learning 3 * 4 = 12, some 
children may be able to grasp the number sense first 
(If I get $3 of allowance for four weeks, how many 
dollars will I have?). Teaching Number sense is a fairly 
involved process that can easily be taught incorrectly 
(even professionally designed curricula can get it 
wrong). However, many software packages are 
available to help you through the processing of 
teaching your child these skills (see the Assistive 
Software section in a few pages). The key is to work 
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with your child until you find something that piques 
their interest and that works for them. 

 
Use graph paper for work 
Graph paper makes it easier to keep track of 

numbers when performing arithmetic. Encourage 
your child to use different colored markers for 
different operations. For example, blue for addition, 
red for subtraction. That way, they have a visual clue 
to remind them about what operations they are 
performing. 

 
Graph paper helps to keep the digits in the right 

place. 
 
Create a Visual Organizer 
 
A visual organizer is a collection of items that 

can help your child remember steps, facts and 
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formulas. A visual organizer for a dyscalculic student 
might include: 

 Formulas 

 Reference charts 

 Order of Operations facts 

 Step-by-step calculation instructions 
 
Basically, you take notes about where your 

child is having issues (remembering steps, 
remembering formulas, remembering decimal places) 
and you help them create a very simple guide to assist 
them.  

 
Modifications and Accommodations 
 
The following modifications and 

accommodations can be part of an EIP or 504 plan. 
Most colleges will also accommodate students with 
dyscalculia, through the college’s disabilities office. If 
your child is home-schooled, you can still implement 
most of these suggestions. 

 
Grade Remediation 
 
Many students with dyscalculia excel at other 

subjects. For example, they may be getting As in 
science (up until the point where the science requires 
a lot of math). An F on a high school transcript for a 
mathematics class can weigh heavily on a GPA. Your 
child’s school may be willing to remove the F from a 
transcript if they have been diagnosed with a learning 



44 
 

disability. Contact your child’s teacher or IEP team 
member to ask about this possibility. 

 
Alternate Testing 
 
Students can be given alternate tests. For 

example, an oral exam to discuss concepts or the 
student can make their own exam and answer key. 
Ideally, tests should not be timed. Alternatively, the 
student could create a presentation/review of the 
material (using software like PowerPoint). 

 
Pass/Fail 
 
Math classes should be taught with a pass/fail 

option for full credit instead of the usual grading 
system.  

 
Reference Books 
 
Students with dyscalculia have problems 

remembering formulas and steps. They should be 
allowed to use a reference book (i.e. an “open book 
test”) for tests and all other work. 
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Alternate Instruction 

 
Teach Math Differently 
 
Dyscalculic students usually do not do well with 

traditional classroom-style instruction. They can 
benefit from a modified way of teaching math. 
Teaching math should revolve around concrete 
examples and real-life examples to bolster student 
learning. Encourage the student to talk about what 
they are learning. One program that has been 
developed for teachers of mathematics to learn these 
methods is the MASTER program. 

 
MASTER (Mathematics Strategy Training for 

Educational Remediation) 
 
MASTER is a program developed for teaching 

multiplication and division. Teaching children 
different ways to solve problems is the core of the 
program. For example, 6 x 8 = 48 is part of the 
multiplication children and many children know the 6 
times table by heart. For a child with dyscalculia, 
memorizing the times table may pose a problem. 
Therefore, they can be taught other ways to solve a 
multiplication problem. For example, 6 x 8 can be 
solved by adding 8 + 8 + 8 + 8 + 8 + 8, or by adding the 
results of 3 x 8 and 3 x 8. 
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Making Math Real 
http://www.makingmathreal.org/ 
 
Making Math Real is a professional 

development program for teachers and parents. It 
provides “multisensory structured training model that 
provides intensive development in mathematics for 
students of all processing styles, pre-K through 
calculus. “ Math is taught with hands-on fun, and 
teachers/parents are taught how to help students 
create mental pictures for processes, which reduce 
the amount of memory needed for tasks. Courses are 
offered nationwide, although they are expensive to 
take; at the time of writing, five courses cost just 
under $4,000. 

 
Intensive Programs for Students 
 
The Davis Math Mastery Program 
 
http://www.davisdyslexia.com/math_mastery.

html 
Developed for dyslexic students aged 8 and up, 

it can also help your dyscalculic student. The program 
addresses: 

 foundation concepts for understanding and 

learning math 

 counting, numerals and numbers 

 place value 

 arithmetic operations 

 fractions and decimals 

http://www.davisdyslexia.com/math_mastery.html
http://www.davisdyslexia.com/math_mastery.html
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 word problem comprehension 

The consultation cost for the program is $175. 
The 8-day in-person program costs $6,800. 

 
Assistive Software 

 
Software that helps children learn basic math 

facts is beneficial for dyscalculic students. Professor 
Diana Laurillard, a member of CEN from the Institute 
of Education (IOE), University of London, said in a 
University College London article that "Results from 
neuroscience and developmental psychology tell us 
that dyscalculic learners need to practice far more 
number manipulation tasks than mainstream learners. 
Adaptive, game-like programs that focus on making 
numbers meaningful, emulating what skilled SEN 
teachers do, can help learners practice beyond the 
classroom and build the basic understanding they 
need to tackle arithmetic.” 

Assistive software ranges from the simple (like 
calculators) to the complex (like online math 
programs that follow the school curriculum). 

 
 
Calculators 
 
Students should be encouraged to use a 

calculator if they have difficulties in remembering 
basic math facts. This method of teaching is called a 
bypass technique; it allows a child who is unable to 



48 
 

store basic math facts in memory (for example, if they 
have working memory deficits) the opportunity to 
solve higher-level problems without having to recall 
facts. 

 
iPad and APPS 

 
The iPad has many apps to help learning 

disabled students, including the following apps 
specifically for students with dyscalculia:  
 
Telling Time compares the digital clock to the analog 
clock and has three levels which allow students to 
advance their skills. 

 
Coin Math teaches students how to identify and 
count coins, make change and shop with money. 
Children can advance through several levels. 
 
Multiplication is a visual app that uses skip counting. 
The app is especially recommended for students who 
have trouble with memorizing facts. 

 
 

ALEKS 
http://www.aleks.com 
 
The  ALEKS program used by the University of 

Wisconsin-Madison for distance education and 
independent learning has been shown to be beneficial 
for dyscalculic students of all ages to learn math. The 

http://itunes.apple.com/us/app/telling-time/id346913342?mt=8
http://itunes.apple.com/app/coin-math/id296596459?mt=8
http://itunes.apple.com/us/app/a-math-app-multiplication/id392185727?mt=8
http://www.aleks.com/
http://www.aleks.com/
http://www.wisc.edu/
http://www.wisc.edu/
http://continuingstudies.wisc.edu/
https://il.wisconsin.edu/
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program is online and reasonably priced; free to try 
for 48 hours and then up to $20 per month. 

 
The Number Race and The Number Catcher 
http://www.thenumberrace.com/ 
http://www.thenumbercatcher.com/ 
 
These two sites, for children ages 4-8 (The 

Number Race) and over 9 (The Number Catcher) were 
developed by experts in dyscalculia. Controlled 
studies have shown that they are an effective tool for 
helping students with dyscalculia. The sites teach 
math skills using a variety of free games. 

 
Dynamo Maths 
http://www.dynamomaths.co.uk/ 
 
This three-stage, online program was designed 

for students 4 to 11+ with dyscalculia. At the time of 
writing, the home subscription was listed at about 
$200. 

 
 
Learning Upgrade 
http://www.learningupgrade.com/ 
Learning upgrade is an online, multimedia 

tutorial program for math, from basic math to 
algebra. It features games, animations, songs and 
other multimedia. 

The cost is $30 per year per student. 
 

http://www.thenumberrace.com/
http://www.thenumbercatcher.com/
http://www.dynamomaths.co.uk/
http://www.learningupgrade.com/
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Related Disorders 
 
Dyscalculia often overlaps with other learning 

disabilities such as speech impairment, attention 
deficit disorder, or developmental coordination 
disorder. Several other disorders can cause 
mathematical difficulties. For example, a child who 
has dyslexia may be unable to read at the necessary 
level needed to solve mathematics problems, 

 
Gerstmann’s Syndrome 
 
Gerstmann syndrome is a 

neuropsychological disorder that is characterized by a 
constellation of symptoms that suggests the presence 
of a lesion in a particular area of the brain. In adults, 

http://en.wikipedia.org/wiki/Neurology
http://en.wikipedia.org/wiki/Lesion
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the syndrome may occur after a stroke or in 
association with damage to the parietal lobe. There 
are few reports of the syndrome, sometimes called 
developmental Gerstmann syndrome, in children. The 
cause is not known. Most cases are identified when 
children reach school age, a time when they are 
challenged with writing and math exercises. 
Generally, children with the disorder exhibit poor 
handwriting and spelling skills, and difficulty with 
math functions, including adding, subtracting, 
multiplying, and dividing. An inability to differentiate 
right from left and to discriminate among individual 
fingers may also be apparent. In addition to the four 
primary symptoms, many children also suffer from 
constructional apraxia, an inability to copy simple 
drawings. Frequently, there is also an impairment in 
reading. Children with a high level of intellectual 
functioning as well as those with brain damage may 
be affected with the disorder. 

Developmental Expressive language disorder 
Developmental expressive language disorder is 

a condition in which a child has lower than normal 
ability in vocabulary, producing complex sentences, 
and remembering words. However, children with this 
disorder may have the normal language skills needed 
to understand verbal or written communication. 

Causes 

Approximately 3 - 10% of all school-age 
children have expressive language disorder. It is a 
common issue in children. 

http://en.wikipedia.org/wiki/Stroke
http://en.wikipedia.org/wiki/Parietal_lobe
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The causes of this disorder are not well 
understood. Damage to the cerebrum of the brain 
and malnutrition may cause some cases. Genetic 
factors may also be involved. 

Symptoms 

 Below-average vocabulary skills 
 Improper use of tenses (past, 

present, future) 
 Problems making complex 

sentences 
 Problems remembering words 

 
Rolandic Epilepsy 

Benign rolandic epilepsy or benign childhood 
epilepsy with centrotemporal spikes (BCECTS) is the 
most common epilepsy syndrome in childhood. Most 
children will outgrow the syndrome (it starts around 
the age of 3-13 with a peak around 8–9 years and 
stops around age 14-18). The cardinal features of 
rolandic epilepsy are infrequent, often single, focal 
seizures consisting of:  

a. unilateral facial sensorimotor symptoms 

(30% of patients) 

b. oropharyngolaryngeal manifestations (53% 

of patients) 

c. speech arrest (40% of patients), and 

http://www.nlm.nih.gov/medlineplus/ency/article/000404.htm
http://en.wikipedia.org/wiki/Epilepsy_syndrome
http://en.wikipedia.org/wiki/Childhood
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d. hypersalivation (30% of patients) 

 
One study (Canavese) suggests that dyscalculia 

and dyslexia might be more frequent than expected in 
children with Rolandic epilepsy. 

 
Turner’s Syndrome  
 
Turner syndrome or Ullrich–Turner 

syndrome (also known as "Gonadal dysgenesis"), 45 
,X, encompasses several conditions in human females, 
of which monosomy X (absence of an entire sex 
chromosome, the Barr body) is most common. It is a 
chromosomal abnormality in which all or part of one 
of the sex chromosomes is absent or has other 
abnormalities (unaffected humans have 46 
chromosomes, of which two are sex chromosomes). In 
some cases, the chromosome is missing in some cells 
but not others, a condition referred to 
as mosaicism or "Turner mosaicism". 

Occurring in 1 in 2000 – 1 in 5000 
phenotypic females, the syndrome manifests itself in 
a number of ways. There are characteristic physical 
abnormalities which affect many but not all people 
with Turner syndrome, such as short stature, swelling, 
broad chest, low hairline, low-set ears, and webbed 
necks.  According to Bruandet (2004), In addition to 
well-characterized physical and hormonal dysfunction, 
Turner Syndrome patients exhibit cognitive deficits 
including dyscalculia. 

 

http://en.wikipedia.org/wiki/Female
http://en.wikipedia.org/wiki/Monosomy
http://en.wikipedia.org/wiki/Barr_body
http://en.wikipedia.org/wiki/Chromosomal_abnormality
http://en.wikipedia.org/wiki/Sex_chromosomes
http://en.wikipedia.org/wiki/Mosaic_(genetics)
http://en.wikipedia.org/wiki/Phenotypic
http://en.wikipedia.org/wiki/Short_stature
http://en.wikipedia.org/wiki/Lymphoedema
http://en.wikipedia.org/wiki/Low-set_ears
http://en.wikipedia.org/wiki/Webbed_neck
http://en.wikipedia.org/wiki/Webbed_neck
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Fragile X syndrome 
 
Individuals with Fragile X syndrome frequently 

suffer from dyscalculia until the late elementary years 
(Mazzocco). Fragile X syndrome is a genetic condition 
that causes a range of developmental problems 
including learning disabilities and cognitive 
impairment. Usually, males are more severely 
affected by this disorder than females. 

Affected individuals usually have delayed 
development of speech and language by age 2. Most 
males with fragile X syndrome have mild to moderate 
intellectual disability, while about one-third of 
affected females are intellectually disabled. Children 
with fragile X syndrome may also have anxiety and 
hyperactive behavior such as fidgeting or impulsive 
actions. They may have attention deficit disorder 
(ADD), which includes an impaired ability to maintain 
attention and difficulty focusing on specific tasks. 
About one-third of individuals with fragile X syndrome 
have features of autism spectrum disorders that 
affect communication and social interaction. Seizures 
occur in about 15 percent of males and about 5 
percent of females with fragile X syndrome. 

Most males and about half of females with 
fragile X syndrome have characteristic physical 
features that become more apparent with age. These 
features include a long and narrow face, large ears, a 
prominent jaw and forehead, unusually flexible 
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fingers, flat feet, and in males, enlarged testicles 
(macroorchidism) after puberty. 

 
Dyslexia 
 
Dyslexia, or developmental reading disorder, is 

characterized by difficulty with learning to read 
fluently and with accurate comprehension despite 
normal or above-average intelligence. This includes 
difficulty with phonological awareness, 
phonological decoding, processing 
speed, orthographic coding, auditory short-term 
memory, language skills/verbal comprehension, 
and/or rapid naming. 

Dyslexia is the most common learning 
difficulty and most recognized reading disorder. There 
are other reading difficulties that are unrelated to 
dyslexia. 

Some see dyslexia as distinct from reading 
difficulties resulting from other causes, such as a non-
neurological deficiency with vision or hearing, or poor 
or inadequate reading instruction. There are three 
proposed cognitive subtypes of dyslexia (auditory, 
visual and attentional),  although individual cases of 
dyslexia are better explained by specific underlying 
neuropsychological deficits and co-occurring learning 
difficulties (e.g. an auditory processing disorder, 
an attention deficit hyperactivity disorder, a visual 
processing disorder) and co-occurring learning 
difficulties (e.g. dyscalculia and dysgraphia).Although 
it is considered to be a receptive language-based 

http://en.wikipedia.org/wiki/Phonological_awareness
http://en.wikipedia.org/wiki/Phonology
http://en.wikipedia.org/wiki/Orthography
http://en.wikipedia.org/wiki/Working_memory
http://en.wikipedia.org/wiki/Working_memory
http://en.wikipedia.org/wiki/Rapid_automatized_naming
http://en.wikipedia.org/wiki/Learning_difficulty
http://en.wikipedia.org/wiki/Learning_difficulty
http://en.wikipedia.org/wiki/Reading_education
http://en.wikipedia.org/wiki/Attention_deficit_hyperactivity_disorder
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learning disability in the research literature, dyslexia 
also affects one's expressive language 
skills. Researchers at MIT found that people with 
dyslexia exhibited impaired voice-recognition abilities. 
Interestingly, a study published online (and in the July 
issue of the American Journal of Human Genetics), 
reported a genetic origin to the disorder, and other 
learning disabilities, that could help lead to earlier 
diagnoses and more successful interventions. 

Internationally, dyslexia has no single 
definition; more than 70 names are used to describe 
its manifestations, characterizations or causes. The 
World Federation of Neurology defines dyslexia as "a 
disorder manifested by difficulty in learning to read 
despite conventional instruction, adequate 
intelligence and sociocultural opportunity". 

The National Institute of Neurological Disorders and 
Stroke definition also adds, "difficulty with spelling, 
phonological processing (the manipulation of sounds), 
and/or rapid visual-verbal responding."Many 
published definitions from researchers and 
organizations around the world are purely descriptive 
or embody causal theories. These definitions for the 
disorder, defined as dyslexia, encompass a number of 
reading skills, deficits and difficulties with a number of 
causes rather than a single condition. 

Signs and symptoms 

In early childhood, early symptoms that 
correlate with a later diagnosis of dyslexia include 
delays in speech, letter reversal or mirror writing, 
difficulty knowing left from right and directions, and 

http://en.wikipedia.org/wiki/MIT
http://en.wikipedia.org/wiki/National_Institute_of_Neurological_Disorders_and_Stroke
http://en.wikipedia.org/wiki/National_Institute_of_Neurological_Disorders_and_Stroke
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being easily distracted by background noise. This 
pattern of early distractibility is partially explained by 
the co-occurrence of dyslexia and attention-
deficit/hyperactivity disorder. Although each disorder 
occurs in approximately 5% of children, 25–40% of 
children with either dyslexia or ADHD meet criteria for 
the other disorder. 

Dyslexic children of school age can have 
various symptoms; including difficulty identifying or 
generating rhyming words, or counting syllables in 
words (phonological awareness), a difficulty 
segmenting words into individual sounds, or blending 
sounds to make words, a difficulty with word retrieval 
or naming problems, commonly very poor 
spelling, which has been called dysorthographia or 
dysgraphia, whole-word guesses, and tendencies to 
omit or add letters or words when writing and reading 
are considered classic signs. 

Signs persist into adolescence and adulthood 
with trouble with summarizing a story, memorizing, 
reading aloud, and learning a foreign language. Adult 
dyslexics can read with good comprehension, 
although they tend to read more slowly than non-
dyslexics and perform more poorly at spelling and 
nonsense word reading, a measure of phonological 
awareness. 

A common misconception about dyslexia is 
that dyslexic readers write words backwards or move 
letters around when reading – this only occurs in a 
very small population of dyslexic readers. Individuals 
with dyslexia are better identified by reading 

http://en.wikipedia.org/wiki/Attention-deficit/hyperactivity_disorder
http://en.wikipedia.org/wiki/Attention-deficit/hyperactivity_disorder
http://en.wikipedia.org/wiki/Spelling
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accuracy, fluency, and writing skills that do not seem 
to match their level of intelligence from prior 
observations. 

 
Oral and Written Language Learning Disability 

 
OWL LD is a language disorder with the same 

impairments as dyslexia. In addition, children with 
OWL LD have problems with morphological and 
syntactic coding and comprehension. Morphology is 
the identification, analysis, and description of the 
structure of a given language's morphemes and syntax 
is how words and phrases are arranged to create 
sentences.  Children with OWL LD may also have the 
same writing and reading and related disorders as 
children with dysgraphia or dyslexia. 

 
Dysgraphia 
 
Dysgraphia is a learning disability that affects 

the ability to write. It is different from an intellectual 
disability. A person with an intellectual disability has 
limitations with mental functioning and in skills like 
communication or taking care of themselves; people 
of normal intelligence have dysgraphia in spite of 
normal intelligence. However, dysgraphia often 
overlaps with other learning disabilities like speech 
impairment, attention deficit disorder or 
developmental coordination disorder.  

Although a fairly uncommon disorder, many 
famous people have dysgraphia including the author 
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Agatha Christie, American General George Patton, 
actor and director Henry Winkler and the scientist 
Thomas Edison. 

The word dysgraphia is derived from Greek: 
Dys = impaired 
Graph = “writing by hand”. 
 
Signs of Dysgraphia 
The general signs of dysgraphia differ according 

to which types of dysgraphia your child has. A low 
self-esteem is common for all ages.  Your child may 
have some, or all of the following symptoms: 

Ages 4-6 

 Cramped or unusual pencil grip 

 Problems with learning the alphabet, 
including the inability to learn the letters in their 
name 

 A dislike of writing and/or drawing 

 Avoidance or poor performance of finer 
motor skills, like drawing or holding a pencil, painting 
or cutting with scissors 

 Frustration with drawing, writing or 
other fine motor skills 

 Inability to compose their own words 
(copying may be okay) 

Ages 7-12 

 Talking to oneself when writing 

 Watching their hand when writing 

 Cramped or unusual pencil grip 

 Strange paper position or body/wrist 
position 
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 Unfinished words or omitted words 

 Poor spelling 

 Illegible handwriting 

 Poor spacing between words 

 Mixing of upper case and lower case 
letters 

 Getting tired easily of writing  

 Slow, labored writing or copying (even if 
the writing is legible) 

Teens and Adults 

 Watching their hand when writing 

 Talking to oneself when writing 

 Cramped or unusual pencil grip 

 Strange paper position or body/wrist 
position 

 Mixing print and cursive writing 

 Poor organization of writing ideas 

 Difficulty with main ideas and 
supporting sentences 

 Avoiding writing 

 Noticeable gap between speech and 
written work 

 Taking a long time to complete written 
word 

 Problems with spelling and grammar 

 Slow, labored writing or copying (even if 
the writing is legible) 
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Diagnosis 
Dysgraphia cannot be diagnosed just by looking 

at a handwriting sample. A qualified clinician, like an 
occupational therapist, must directly test your child. 
The test will include writing sentences and paragraphs 
and copying age-appropriate writing. The clinician 
doesn’t just look at the finished handwriting sample; 
they will also look at how your child writes. This 
includes: 

 Posture 

 Position 

 Pencil grip 

 Fatigue 

 Cramping 

 Tremor of the writing hand 

 Hand-eye coordination. 
 
The examiner might also check fine-motor 

speed by asking your child to tap their fingers and 
turn their wrists. 

 
What Causes Dysgraphia? 
English is one of the world’s most complex 

languages to learn how to read and write. The 
complexity of a language's orthography is directly 
linked to how difficult it is to learn to read that 
language.  An orthography is the way language is 
written. It includes the rules for spelling, grammar, 
punctuation, hyphenation, word breaks and 
capitalization.  If a language sounds like it is spelled, 
it’s easier to read than languages with complex rules. 
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English has a deep orthographic structure with 
spelling patterns at several different levels like letter-
sound correspondences, syllables, and morphemes 
(the smallest grammatical unit in a language). Almost 
every letter in English can be sounded more than one 
way (think of how many ways you can pronounce the 
letter “e”). In comparison, languages like Spanish and 
Finnish are spelled how they sound, making them 
easier to learn to read and write. 

Different types of writing systems (e.g., 
alphabetic as compared to logographic writing 
systems found in Japanese and Chinese systems) 
require different parts of the brain in order to read, 
write, and spell. Therefore, children with reading 
problems in one language might not have one in a 
language with another orthography.  

Current research suggests that dysgraphia is 
caused by problems with orthographic coding in 
working memory. Orthographic coding refers to the 
ability to store unfamiliar written words (along with 
the language rules) in temporary or permanent 
memory. Coding of orthographic information is the 
“ability to represent the unique array of letters that 
defines a printed word, as well as general attributes of 
the writing system such as sequential dependencies, 
structural redundancies, letter position frequencies, 
and so forth” (Vellutino, Scanlon & Tanzman, 1994, p. 
314). Put like that, you can see that writing a single 
word on a piece of paper to represent something is a 
complex process. 
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Dysgraphia is also in part due to underlying 
problems in orthographic loop and graphomotor 
output. The orthographic loop of working memory 
integrates the letters and written words in the mind’s 
eye with hand and finger movements needed for 
writing.   

Development of orthographic skills is largely 
attributed to reading and exposure to printed words 
(Stanovich & West, 1989; Rayner et al., 2001). Exactly 
how this process works isn’t clearly understood, but 
what is known is that repeated exposure to letters 
and words allows the brain to see patterns and store 
words and letters. If you have dysgraphia, the brain’s 
inability to store the words and letters as pictures 
means that you have trouble remembering and 
writing those words.  

 Some research suggests that dysgraphia may 
be a hereditary condition. Several studies have shown 
strong evidence for a biological basis for dyslexia, 
where more research has been performed than with 
any other learning disability. Many studies are also 
looking at a genetic link for dysgraphia.   

 
Speech disorders 
 
Speech disorders or speech impediments are a 

type of communication disorder where 'normal' 
speech is disrupted. This can mean stuttering, lisps, or 
other speech problems.  

Classifying speech into normal and disordered 
is more problematic than it first seems. By a strict 
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classification, only 5% to 10% of the population has a 
completely normal manner of speaking (with respect 
to all parameters) and a healthy voice; everyone else 
has one disorder or another. 

 Stuttering affects approximately 1% of 
the adult population. 

 Cluttering, a speech disorder that has 
similarities to stuttering. 

 Dysprosody is the rarest neurological 
speech disorder. It is characterized by alterations in 
intensity, in the timing of utterance segments, and in 
rhythm, cadence, and intonation of words. The 
changes to the duration, the fundamental frequency, 
and the intensity of tonic and atonic syllables of the 
sentences spoken, deprive an individual's particular 
speech of its characteristics. The cause of dysprosody 
is usually associated with neurological pathologies 
such as brain vascular accidents, cranioencephalic 
traumatisms, and brain tumors. 

 Muteness is complete inability to speak 

 Speech sound disorders involve difficulty 
in producing specific speech sounds (most often 
certain consonants, such as /s/ or /r/), and are 
subdivided into articulation disorders (also called 
phonetic disorders) and phonemic disorders. 
Articulation disorders are characterized by difficulty 
learning to produce sounds physically. Phonemic 
disorders are characterized by difficulty in learning 
the sound distinctions of a language, so that one 
sound may be used in place of many. However, it is 
not uncommon for a single person to have a mixed 
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speech sound disorder with both phonemic and 
phonetic components. 

 Voice disorders are impairments, often 
physical, that involve the function of the larynx or 
vocal resonance. 

 Dysarthria is a weakness or paralysis of 
speech muscles caused by damage to the nerves 
and/or brain. Dysarthria is often caused by strokes, 
Parkinson’s disease, ALS, head or neck injuries, 
surgical accident, or cerebral palsy. 

 Apraxia of speech may result from 
stroke or be developmental, and involves inconsistent 
production of speech sounds and rearranging of 
sounds in a word ("potato" may become "topato" and 
next "totapo"). Production of words becomes more 
difficult with effort, but common phrases may 
sometimes be spoken spontaneously without effort. It 
is now considered unlikely that childhood apraxia of 
speech and acquired apraxia of speech are the same 
thing, though they share many characteristics. 

There are three different levels of classification 
when determining the magnitude and type of a 
speech disorder and the proper treatment or therapy: 

1. Sounds the patient can produce. 
1. Phonemic- can be produced easily; used 

meaningfully and contrastively. 
2. Phonetic- produced only upon request; not 

used consistently, meaningfully, or contrastively; not 
used in connected speech. 

2. Stimulable sounds 
1. Easily stimulable. 
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2. Stimulable after demonstration and probing 
(i.e. with a tongue depressor). 

3. Cannot produce the sound 
1. Cannot be produced voluntarily. 
2. No production ever observed. 
Causes 
In many cases the cause is unknown. However, 

there are various known causes of speech 
impediments, such as hearing loss, neurological 
disorders, brain injury, intellectual disabilities, drug 
abuse, physical impairments such as Cleft lip and 
palate, and vocal abuse or misuse.  Child abuse may 
also be a cause in some cases. 

Treatment 
Many of these types of disorders can be 

treated by speech therapy, but others require medical 
attention by a doctor in phoniatrics. Other treatments 
include correction of organic conditions and 
psychotherapy. 

In the United States, school-age children with a 
speech disorder are often placed in special education 
programs. More than 700,000 of the students served 
in the public schools’ special education programs in 
the 2000-2001 school year were categorized as having 
a speech or language impediment. This estimate does 
not include children who have speech/language 
problems secondary to other conditions such as 
deafness".  Many school districts provide the students 
with speech therapy during school hours, although 
extended day and summer services may be 
appropriate under certain circumstances. 
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Patients will be treated in teams, depending on 
the type of disorder they have. A team can include; 
SLP's, specialists, family doctors, teachers, and 
parents/family members. 

Social effects 
Suffering from a speech disorder can have 

negative social effects, especially among young 
children. Those with a speech disorder can be targets 
of bullying because of their disorder. The bullying can 
result in decreased self-esteem. Later in life, bullying 
is experienced less by a general population, as people 
become more understanding as they age. 

Language disorders are usually considered 
distinct from speech disorders, even though they are 
often used synonymously. 

Speech disorders refer to problems in 
producing the sounds of speech or with the quality of 
voice, where language disorders are usually an 
impairment of either understanding words or being 
able to use words and does not have to do with 
speech production. 
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ADHD predominantly inattentive 
 
ADHD predominantly inattentive (ADHD-PI or 

ADHD-I) is one of the three subtypes of Attention-
deficit hyperactivity disorder (ADHD). While ADHD-PI 
is sometimes still called "attention deficit disorder" 
(ADD) by the general public, these older terms were 
formally changed in 1994 in the new Diagnostic and 
Statistical Manual of Mental Disorders, fourth edition 
(DSM-IV). 

Differences from other ADHD subtypes 
ADHD-PI is similar to the other subtypes of 

ADHD in that it is characterized primarily by 
inattention, easy distractibility, disorganization, 
procrastination, and forgetfulness; where it differs is 
in lethargy - fatigue, and having fewer or no 
symptoms of hyperactivity or impulsiveness typical of 
the other ADHD subtypes. In some cases, children 
who enjoy learning may develop a sense of fear when 
faced with structured or planned work, especially long 
or group-based that requires extended focus, even if 
they thoroughly understand the topic. Children with 
ADHD-PI may be at greater risk of academic failures 
and early withdrawal from school. Teachers and 
parents may make incorrect assumptions about the 
behaviors and attitudes of a child with ADHD-PI, and 
may provide them with frequent and erroneous 
negative feedback (e.g. "you're irresponsible", "you're 
immature", "you're lazy", "you don't care/show any 
effort", "you just aren't trying", etc.). 
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The inattentive children may realize on some 
level that they are somehow different internally from 
their peers. However, they are also likely to accept 
and internalize the continuous negative feedback, 
creating a negative self-image that becomes self-
reinforcing. If these children progress into adulthood 
undiagnosed or untreated, their inattentiveness, 
ongoing frustrations, and poor self-image frequently 
create numerous and severe problems maintaining 
healthy relationships, succeeding in postsecondary 
schooling, or succeeding in the workplace. These 
problems can compound frustrations and low self-
esteem, and will often lead to the development of 
secondary pathologies including anxiety disorders, 
sexual promiscuity, mood disorders, and substance 
abuse. 

It has been suggested that some of the 
symptoms of ADHD present in childhood appear to be 
less overt in adulthood. This is likely due to an adult's 
ability to make cognitive adjustments and develop 
coping skills minimizing the frequency of inattentive 
or hyperactive behaviors. However, the core problems 
of ADHD do not disappear with age. Some researchers 
have suggested that individuals with reduced or less 
overt hyperactivity symptoms should receive the 
ADHD-combined diagnosis. Hallowell and Ratey 
(2005) suggest that the manifestation of hyperactivity 
simply changes with adolescence and adulthood, 
becoming a more generalized restlessness or 
tendency to fidget. 
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In the DSM-III, sluggishness, drowsiness, and 
daydreaming were listed as characteristics of ADHD. 
The symptoms were removed from the ADHD criteria 
in DSM-IV because, although those with ADHD-PI 
were found to have these symptoms, this only 
occurred with the absence of hyperactive symptoms. 
These distinct symptoms were described as sluggish 
cognitive tempo (SCT). 

A meta-analysis of 37 studies on cognitive 
differences between those with ADHD-Inattentive 
type and ADHD-Combined type found that "the 
ADHD/C subtype performed better than the ADHD/I 
subtype in the areas of processing speed, attention, 
performance IQ, memory, and fluency. The ADHD/I 
subtype performed better than the ADHD/C group on 
measures of flexibility, working memory, visual/spatial 
ability, motor ability, and language. Both the ADHD/C 
and ADHD/I groups were found to perform more 
poorly than the control group on measures of 
inhibition, however, there was no difference found 
between the two groups. Furthermore the ADHD/C 
and ADHD/I subtypes did not differ on measures of 
sustained attention." 

Some experts, such as Dr. Russell Barkley, 
argue that ADHD-PI is so different from the other 
ADHD subtypes that it should be regarded as a distinct 
disorder. ADHD-PI is noted for the almost complete 
lack of conduct disorders and high-risk, thrill-seeking 
behavior, and additionally have higher rates of 
anxiety. Further research needs to be done to 
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discover differences among those with attention 
disorders. 

Symptoms 
DSM-IV criteria 
The DSM-IV allows for diagnosis of the 

predominantly inattentive subtype of ADHD (under 
code 314.00) if the individual presents six or more of 
the following symptoms of inattention for at least six 
months to a point that is disruptive and inappropriate 
for developmental level: 

 Often does not give close attention to 
details or makes careless mistakes in schoolwork, 
work, or other activities. 

 Often has trouble keeping attention on 
tasks or play activities. 

 Often does not seem to listen when 
spoken to directly. 

 Often does not follow instructions and 
fails to finish schoolwork, chores, or duties in the 
workplace (not due to oppositional behavior or failure 
to understand instructions). 

 Often has trouble organizing activities. 

 Often avoids, dislikes, or doesn't want to 
do things that take a lot of mental effort for a long 
period (such as schoolwork or homework). 

 Often loses things needed for tasks and 
activities (e.g. toys, school assignments, pencils, 
books, or tools). 

 Is often easily distracted. 

 Is often forgetful in daily activities. 
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 Often mixes up peoples' names or 
forgets them for short periods of time. 

An ADHD-PI diagnosis is contingent upon the 
symptoms of impairment presenting themselves in 
two or more settings (e.g., at school or work and at 
home). There must also be clear evidence of clinically 
significant impairment in social, academic, or 
occupational functioning. Lastly, the symptoms must 
not occur exclusively during the course of a pervasive 
developmental disorder, schizophrenia, or other 
psychotic disorder, and are not better accounted for 
by another mental disorder (e.g., mood disorder, 
anxiety disorder, dissociative disorder, personality 
disorder). 

Examples of observed symptoms 
Life Period Example 
Children 
Failing to pay close attention to details or 

making careless mistakes when doing school-work or 
other activities. 

Trouble keeping attention focused during play 
or tasks. 

Appearing not to listen when spoken to (often 
being accused of "daydreaming"). 

Failing to follow instructions or finish tasks. 
Avoiding tasks that require a high amount of 

mental effort and organization, such as school 
projects. 

Frequently losing items required to facilitate 
tasks or activities, such as school supplies. 

Excessive distractibility. 
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Forgetfulness. 
Procrastination, inability to begin an activity. 
Adults 
Often making careless mistakes when having to 

work on uninteresting or difficult projects. 
Often having difficulty keeping attention during 

work, or holding down a job for a significant amount 
of time. 

Often having difficulty concentrating on 
conversations. 

Having trouble finishing projects that have 
already been started. 

Often having difficulty organizing for the 
completion of tasks. 

Avoiding or delaying in starting projects that 
require a lot of thought. 

Often misplacing or having difficulty finding 
things at home or at work. 

Disorganized personal items (sometimes old 
and useless to the individual) causing excessive 
"clutter" (in the home, car, etc.). 

Often distracted by activity or noise. 
Often having problems remembering 

appointments or obligations, or inconveniently 
changing plans on a regular basis. 

Prevalence in children 
It is difficult to say exactly how many children 

worldwide have ADHD because different countries 
have used different ways of diagnosing it, while some 
do not diagnose it at all. In the UK, diagnosis is based 
on quite a narrow set of symptoms, and about 0.5–1% 
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of children are thought to have attention or 
hyperactivity problems. In comparison, until recently, 
professionals in the USA used a much broader 
definition of the term ADHD. 

As a result, up to 10% of children in the USA 
were described as having ADHD. Current estimates 
suggest that ADHD is present throughout the world in 
about 1–5% of the population. About five times more 
boys than girls are diagnosed with ADHD. This may be 
partly because of the particular ways they express 
their difficulties. Boys and girls both have attention 
problems, but boys are more likely to be overactive 
and difficult to manage. Children from all cultures and 
social groups are diagnosed with ADHD. However, 
children from certain backgrounds may be particularly 
likely to be diagnosed with ADHD, because of 
different expectations about how they should behave. 
It is therefore important to ensure that a child's 
cultural background is understood and taken into 
account as part of the assessment.  

Treatment 
Recent studies indicate that medications 

approved by the U.S. Food and Drug Administration 
(FDA) in the treatment of ADHD tend to work well in 
individuals with the predominantly inattentive type. 
These medications include two classes of drugs: 
stimulants and non-stimulants. Drugs for ADHD are 
divided into first-line medications and second-line 
medications. First-line medications include several of 
the stimulants, and tend to have a higher response 
rate and affect size than second-line medications. 
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Some of the most common stimulants are 
Methylphenidate (Ritalin, Concerta), Adderall and 
Vyvanse. Second-line medications are usually anti-
depressant medications such as Zoloft, Prozac, and 
Wellbutrin. These medications can help with fidgeting, 
inattentiveness, irritability, and trouble sleeping. 
Some of the symptoms the medications target are 
also found with ADHD-PI patients. 

Although medication can help improve 
concentration, it does not cure ADHD-I and the 
symptoms will come back once the medication stops. 
Medication works better for some patients while it 
barely works for others. 

Along with medication, behavioral therapy is 
recommended to improve organizational skills, study 
techniques or social functioning. 

Strategies for parents 
Parents are recommended to learn about this 

disorder in order to first be able to help themselves 
and then their children. 

Behavioral strategies are of great help and they 
include creating routines, getting organized, avoiding 
distractions, limiting choices, using goals and rewards, 
and ignoring behaviors. 

Children with ADHD can be extremely 
disorganized. Parents should work with them to find 
specific places for everything and teach kids to use 
calendars and schedules. Parents are advised to get 
children into sports to help them build discipline, 
confidence, and improve their social skills. Physical 
activity boosts the brain’s dopamine, norepinephrine, 
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and serotonin levels and all these neurotransmitters 
affect focus and attention. Some sports may be too 
challenging and would add frustration. Parents should 
talk with their children about what activities and 
exercises most stimulate and satisfy them before 
signing them up for classes or sports. 

It is important to establish close 
communication with the school in order to develop an 
educational plan to address the child’s needs. 
Accommodations in school, such as extended time for 
tests or more frequent feedback from teachers, are 
beneficial for these individuals. 

 
Developmental dyspraxia 
 
Developmental dyspraxia is a chronic 

Neurological disorder beginning in childhood that can 
affect planning of movements and co-ordination as a 
result of brain messages not being accurately 
transmitted to the body. It may be diagnosed in the 
absence of other motor or sensory impairments like 
cerebral palsy, muscular dystrophy, multiple sclerosis 
or Parkinson's disease. 

Dyspraxia is a specific learning difficulty (SpLD) 
so it does not affect overall intelligence or ability, but 
just affects particular aspects of development. The 
concept of developmental dyspraxia has existed for 
more than a century, but differing interpretations of 
the terminology remain. 

The Dyspraxia Foundation defines 
developmental dyspraxia as "an impairment or 
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immaturity of the organization of movement. It is an 
immaturity in the way that the brain processes 
information, which results in messages not being 
properly or fully transmitted. The word 'dyspraxia' 
comes from the Greek words 'dys', meaning impaired 
or abnormal, and 'praxis', meaning action or deed. 

Dyspraxia affects the planning of what to do 
and how to do it. It is associated with problems of 
perception, language and thought". Dyspraxia is 
described as having two main elements: 

 deational dyspraxia: difficulty with 
planning a sequence of coordinated movements. 

 deo-Motor dyspraxia: difficulty with 
executing a plan, even though it is known. 

Ripley, Daines, and Barrett state that 
"Developmental dyspraxia is difficulty getting our 
bodies to do what we want when we want them to do 
it", and that this difficulty can be considered 
significant when it interferes with the normal range of 
activities expected for a child of their age. 

Epidemiology 
Developmental dyspraxia (referred to as 

developmental coordination disorder in the US and 
Europe) is a life-long neurological condition that is 
more common in males than in females, with a ratio 
of approximately four males to every female. The 
exact proportion of people with the disorder is 
unknown since the disorder can be difficult to detect 
due to a lack of specific laboratory tests, thus making 
diagnosis of the condition one of elimination of all 
other possible causes/diseases. Current estimates 



79 
 

range from 5%–20% with 5–6% being the most 
frequently quoted percentage in the literature. Some 
estimates show that up to 1 in 30 children may have 
dyspraxia. 

Assessment and diagnosis 
Assessments for dyspraxia typically require a 

developmental history, detailing ages at which 
significant developmental milestones, such as 
crawling and walking, occurred. Motor skills screening 
includes activities designed to indicate dyspraxia, 
including balancing, physical sequencing, touch 
sensitivity, and variations on walking activities. A 
baseline motor assessment establishes the starting 
point for developmental intervention programs. 
Comparing children to normal rates of development 
may help to establish areas of significant difficulty. 

However, research in the British Journal of 
Special Education has shown that knowledge is 
severely limited in many who should be trained to 
recognize and respond to various difficulties, including 
Developmental Coordination Disorder, Dyslexia and 
DAMP. The earlier that difficulties are noted and 
timely assessments occur, the quicker intervention 
can begin. A teacher or GP could miss a diagnosis if 
they are only applying a cursory knowledge. 

"Teachers will not be able to recognise or 
accommodate the child with learning difficulties in 
class if their knowledge is limited. Similarly GPs will 
find it difficult to detect and appropriately refer 
children with learning difficulties." 
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Developmental profiles 
Various areas of development can be affected 

by developmental dyspraxia and these will persist into 
adulthood, as dyspraxia has no cure. Often various 
coping strategies are developed, and these can be 
enhanced through occupational therapy, 
physiotherapy, speech therapy, or psychological 
training. 

Speech and language 
Developmental verbal dyspraxia is a type of 

ideational dyspraxia, causing linguistic or phonological 
impairment. This is the favored term in the UK; 
however it is also sometimes referred to as 
articulatory dyspraxia and in the United States the 
usual term is childhood apraxia of speech (CAS).  Key 
problems include: 

 Difficulties controlling the speech 
organs. 

 Difficulties making speech sounds. 

 Difficulty sequencing sounds. 

 Within a word. 

 Forming words into sentences. 

 Difficulty controlling breathing and 
phonation. 

 Slow language development. 

 Difficulty with feeding. 
Fine motor control 
Difficulties with fine motor co-ordination lead 

to problems with handwriting, which may be due to 
either ideational or ideo-motor difficulties. Problems 
associated with this area may include: 
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 Learning basic movement patterns. 

 Developing a desired writing speed. 

 The acquisition of graphemes – e.g. the 
letters of the Latin alphabet, as well as numbers. 

 Establishing the correct pencil grip. 

 Hand aching while writing. 
Fine-motor problems can also cause difficulty 

with a wide variety of other tasks such as using a knife 
and fork, fastening buttons and shoelaces, cooking, 
brushing one's teeth, applying cosmetics, styling one's 
hair, opening jars and packets, locking and unlocking 
doors, shaving and doing housework. 

Whole body movement, coordination, and 
body image 

Issues with gross motor coordination mean 
that major developmental targets including walking, 
running, climbing and jumping can be affected. The 
difficulties vary from child to child and can include the 
following: 

 Poor timing. 

 Poor balance (sometimes even falling 
over in mid-step). Tripping over one's own feet is also 
common. 

 Difficulty combining movements into a 
controlled sequence. 

 Difficulty remembering the next 
movement in a sequence. 

 Problems with spatial awareness, or 
proprioception. 

 Some people with dyspraxia have 
trouble picking up and holding onto simple objects 
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such as picking pencils and things up, owing to poor 
muscle tone and or proprioception. 

 This disorder can cause an individual to 
be clumsy to the point of knocking things over and 
bumping into people accidentally. 

 Some people with dyspraxia have 
difficulty in determining left from right. 

 Cross-laterality, ambidexterity, and a 
shift in the preferred hand are also common in people 
with dyspraxia. 

 People with dyspraxia may also have 
trouble determining the distance between them and 
other objects. 

General difficulties 
In addition to the physical impairments, 

dyspraxia is associated with problems with memory, 
especially short-term memory. This typically results in 
difficulty remembering instructions, difficulty 
organizing one's time and remembering deadlines, 
increased propensity to lose things or problems 
carrying out tasks which require remembering several 
steps in sequence (such as cooking.) Whilst most of 
the general population experiences these problems to 
some extent, they have a much more significant 
impact on the lives of dyspraxic people. However, 
many dyspraxics have excellent long-term memories, 
despite poor short-term memory. Many dyspraxics 
benefit from working in a structured environment, as 
repeating the same routine minimizes difficulty with 
time-management and allows them to commit 
procedures to long-term memory. 
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People with dyspraxia may have sensory 
processing disorder, including abnormal 
oversensitivity or undersensitivity to physical stimuli, 
such as touch, light, and sound. This may manifest 
itself as an inability to tolerate certain textures such 
as sandpaper or certain fabrics and including oral 
toleration of excessively textured food (commonly 
known as picky eating), or even being touched by 
another individual (in the case of touch 
oversensitivity) or may require the consistent use of 
sunglasses outdoors since sunlight may be intense 
enough to cause discomfort to a dyspraxic (in the case 
of light oversensitivity). An aversion to loud music and 
naturally loud environments (such as clubs and bars) 
is typical behavior of a dyspraxic individual who 
suffers from auditory oversensitivity, while only being 
comfortable in unusually warm or cold environments 
is typical of a dyspraxic with temperature 
oversensitivity. Undersensitivity to stimuli may also 
cause problems. Dyspraxics who are under sensitive 
to pain may injure themselves without realizing. Some 
dyspraxics may be oversensitive to some stimuli and 
under sensitive to others. These are commonly 
associated with autism spectrum conditions. 

People with dyspraxia sometimes have 
difficulty moderating the amount of sensory 
information that their body is constantly sending 
them, so as a result these people are prone to panic 
attacks.  Having other autistic traits (which is common 
with dyspraxia and related conditions) may also 
contribute to sensory-induced panic attacks. 
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Dyspraxia can cause problems with perception 
of distance, and with the speed of moving objects and 
people. This can cause problems moving in crowded 
places and crossing roads and can make learning to 
drive a car extremely difficult or impossible. 

Many dyspraxics struggle to distinguish left 
from right, even as adults, and have extremely poor 
sense of direction generally. 

Moderate to extreme difficulty doing physical 
tasks is experienced by some dyspraxics, and fatigue is 
common because so much extra energy is expended 
while trying to execute physical movements correctly. 
Some (but not all) dyspraxics suffer from hypotonia, 
which in this case is chronically low muscle tone 
caused by dyspraxia. People with this condition can 
have very low muscle strength and endurance (even 
in comparison with other dyspraxics) and even the 
simplest physical activities may quickly cause soreness 
and fatigue, depending on the severity of the 
hypotonia. Hypotonia may worsen a dyspraxic's 
already poor balance. 

Overlap with other conditions 
Dyspraxics may have other difficulties that are 

not due to dyspraxia itself but often co-exist with it. 
This is sometimes referred to as comorbidity. 
Dyspraxics may have characteristics of dyslexia 
(difficulty with reading and spelling), dyscalculia 
(difficulty with mathematics), expressive language 
disorder (difficulty with verbal expression), ADHD 
(poor attention span and impulsive behavior, which 
up to 50% of dyspraxics may have.), or Asperger 
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syndrome (consisting variously of poor social 
cognition, a literal understanding of language [making 
it hard to understand idioms or sarcasm] and rigid, 
intense interests). However, they are unlikely to have 
problems in all of these areas. The pattern of difficulty 
varies widely from person to person, and it is 
important to understand that a major weakness for 
one dyspraxic can be a strength or gift for another. 
For example, while some dyspraxics have difficulty 
with reading and spelling due to an overlap with 
dyslexia, or numeracy due to an overlap with 
dyscalculia, others may have brilliant reading and 
spelling or mathematical abilities, however many 
dyspraxics also struggle with math. Some estimates 
show that up to 50% of dyspraxics may have ADHD. 

Students with Dyspraxia struggle most in 
visual-spatial memory. When compared to their peers 
who don’t have motor difficulties, students with 
dyspraxia are seven times more likely than typically 
developing students to achieve very poor scores in 
visual-spatial memory. As a result of this working 
memory impairment, students with dyspraxia have 
learning deficits as well. 

Some Students with dyspraxia can also have 
comorbid language impairments. Research has found 
that students with dyspraxia and normal language 
skills still experience learning difficulties despite 
relative strengths in language. This means that for 
students with dyspraxia their working memory 
abilities determine their learning difficulties. Any 
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strength in language that they have is not able to 
sufficiently support their learning. 

Other names 
Collier first described developmental dyspraxia 

as 'congenital maladroitness'. A. Jean Ayres referred 
to it as a disorder of sensory integration in 1972 while 
in 1975 Dr Sasson Gubbay called it the 'clumsy child 
syndrome'. It has also been called minimal brain 
dysfunction although the two latter names are no 
longer in use. Other names include: 

 Dyspraxia. 

 Developmental Co-ordination Disorder 
(DCD) - a subtly different condition by definition, in 
practice, very similar. 

 Sensorimotor dysfunction. 

 Perceptuo-motor dysfunction. 

 Motor Learning Difficulties. 
The World Health Organization currently lists 

Developmental Dyspraxia as Specific Developmental 
Disorder of Motor Function. 
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