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to reading development include socioeconomic status, child-
hood adversity, parental age, and parental literacy levels.2 If 
any of the HLE or other environmental factors are lacking or 
non-existent, a child can enter a kindergarten classroom with 
a vocabulary deficit and begin school less prepared to learn to 
read than their classmates.2 Ultimately, an understanding of 
key predictors enables earlier identification of dyslexia risk, 
which can lead to targeted and impactful interventions.

THE PSYCHOSOCIAL IMPLICATIONS OF DYSLEXIA

Although interventions for dyslexia are most effective in 
the early stages of childhood reading, prior to kindergar-

ten, dyslexia is most often diagnosed when a child is in sec-
ond grade or later, usually after already failing to learn to read 
effectively.1 Various social and psychological consequences 
can arise from reading difficulties, such as feelings of frustra-
tion, helplessness, anxiety, and embarrassment.1 A child with 
dyslexia who is struggling to learn in the classroom is too 

often misunderstood as hav-
ing poor behavior and being 
a “lazy” student.2 Even after 
a late diagnosis, the psycho-
social effects of dyslexia can 
be long-standing for children 
and their families. Children 
with dyslexia are considerably 
more likely than their peers to 
drop out of high school and to 
draw the attention of the juve-
nile justice system.1 In order 

to prevent the negative socio-emotional problems that can 
accompany a child’s inability to read, it is necessary to iden-
tify dyslexia at an early age.1 

NEUROIMAGING AND PSYCHOMETRIC TESTING TO
STUDY DYSLEXIA

Current methods of identification of dyslexia risk in chil-
dren include neuroimaging and psychometric testing. 

Through such techniques, the findings of dyslexia research 
have demonstrated some differences in individuals with dys-
lexia compared to typically-developing individuals at neu-
ronal and behavioral levels.18. 19. 20 The two most common 
neuroimaging methods used to study dyslexia are functional 
magnetic resonance imaging (fMRI) and electroencephalog-
raphy (EEG).1 Both fMRI and EEG are non-invasive tech-
niques that provide a detailed map of the brain and reveal the 
complex mechanisms of dyslexia.18, 19 Although neuroimaging 
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DYSLEXIA IS A LEARNING DISORDER CHAR-
acterized by difficulties with word recognition and 
fluent reading that affects 5 to 17% of children.1 

Complications linked to the disorder also include difficulties 
with speech perception, language memorization, and letter-
sound knowledge.2 Dyslexia is not caused by a single realm 
of the brain nor can it be cured with medication; rather, it 
is a complex interaction of environmental factors, genetics, 
brain development, and perceptual and cognitive develop-
ments.2 This paper will discuss the biological and psychoso-
cial bases of dyslexia and how a greater understanding of the 
disorder can lead to earlier identification of children prone to 
the disorder, targeted interventions, and policy changes, both 
regional and national, benefitting those affected by dyslexia.

THE GENETICS AND KEY PREDICTORS OF DYSLEXIA

Dyslexia research relies on an understanding of its genetic 
foundations. Various familial studies have suggested that 

dyslexia is heritable, occur-
ring in up to 68% of identical 
twins and up to 60% of chil-
dren who have a first-degree 
relative with dyslexia.3,4,5 Vari-
ous candidate genes such as 
ROBO1, DCDC2, DYX1C1, 
and KIAA0219 are reported 
to be related to dyslexia sus-
ceptibility and brain develop-
ment.6,7,8,9 It is also hypothe-
sized that during the very early 
stages of brain development, abnormal migration and matu-
ration of neurons may contribute to developing dyslexia.6, 7, 8, 9

There are certain predictors of reading ability that can 
be extremely useful for diagnosing dyslexia at an early age, 
before reading instruction has even begun.2 A key predic-
tor is phonological awareness, which is the individual’s 
ability to understand the smaller structures within a word, 
such as the sound “at” in “cat.”2 Other key predictors include 
speech perception, syntax production and comprehension, 
object naming, receptive/expressive vocabulary, letter name 
knowledge, verbal short-term memory, and rapid automa-
tized naming abilities (to quickly name a given set of letters,                            
numbers, and objects).11, 12, 13, 14

The home literacy environment (HLE) is also an essential 
aspect of reading development and future language skills.15,16,17 
HLE is understood in terms of the age at which shared read-
ing begins, the frequency and quality of book reading, library 
visits, parent’s knowledge of storybook titles, parental medi-
ating style during shared reading, and a child’s perceived 
interest in reading.15,16,17 Other environmental factors related 
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techniques have higher financial 
costs than psychometric testing, the 
combination of both brain mea-
sures with behavioral tests creates a 
powerful and very accurate method 
by which it is possible to predict 
whether or not a child is prone to 
dyslexia.18.19.20,21,22,23,24

Language and reading pro-
cesses are known to primarily occur 
in the left hemisphere of the brain.2 
Neuroimaging, as in fMRI and EEG 
studies, has revealed that those with 
dyslexia display reduced activa-
tion in this region of the brain, yet 
increased activation in the right 
hemisphere and frontal lobe when compared to typically 
developing brains.1 Overall, these findings suggest that dys-
lexic children may use a less efficient brain network to read.

THE READING NETWORK AND DIFFERENCES IN THE
DYSLEXIC BRAIN

The reading network is a complex and multi-componen-
tial circuit. There is not one specific part of the brain that 

is responsible for reading; rather, various parts have certain 
functions that work together to create the reading circuit. 
In order to develop read-
ing ability, the brain relies 
on various auditory and 
linguistic skills.1 One of the 
most important develop-
ments of the reading circuit 
is phonological awareness.1 
Orthographic development 
– the recognition of patterns 
of letters in words and their specific sounds – is another vital 
part of the reading network.25 In order to read fluently, one 
must be able to automatically decode, recognize, and under-
stand words and sentences using phonological and ortho-
graphic processes.1 

It is proposed that the integration of both phonology 
and orthography occurs in the temporo-parietal sector of the 
brain, which is located in the posterior left hemisphere.26 The 
occipito-temporal region, also referred to as the “visual form 
area,” is located in the inferior posterior left hemisphere and 
is responsible for the ability to process words at a fast pace.1,27 
This part of the brain is also referred to as the “visual form 
area.” Lastly, the inferior-frontal region, located in the fron-
tal lobe, is thought to assist with phonological processing, 
speech, semantics, and comprehension.28, 29, 30 fMRI studies 
continue to show how these regions of the brain play impor-
tant roles in the reading circuit and, as a result, may lead to 
earlier diagnoses for children.1 

DYSLEXIA RESEARCH PROGRESS AND RESULTING
POLICY CHANGES 

Overall, dyslexia can be viewed from a multitude of per-
spectives – it encompasses several facets of a person’s 

life, ranging from the genetics with which one is born to psy-
chosocial effects in young adulthood. Genetic and social pre-
dictors provide a basis of dyslexia risk. Furthermore, a com-
bination of neuroimaging and psychometric testing can accu-
rately identify dyslexia in children. These research advance-
ments have shed light on how the reading circuit functions 
in dyslexia. While scientific and psychological understandings 
of dyslexia progress research, they also inform critical policy 
changes in childhood education.

Because of the progress that has been made in dyslexia 
research, various repre-
sentatives and senators of 
Massachusetts have become 
more aware of the technical 
advancements that can be 
used to diagnose dyslexia at 
an early age. They are also 
more aware not only of the 
neurobiology behind dys-

lexia, but also of the negative psychosocial effects that a child 
can experience when struggling to read. Currently, Bill H.463 
of Massachusetts is under review and has been referred to 
the Joint Committee on Education.31 This piece of legislation 
would require each district of Massachusetts to screen every 
student for indicators of dyslexia or other reading disabilities 
before the second semester of second grade.31 Ideally, future 
legislation will mandate even earlier screening since inter-
ventions are particularly impactful prior to formal reading 
instruction.1 On a national scale, President Obama recently 
signed the Research Excellence and Advancements for Dys-
lexia (READ) Act, which requires the National Science Foun-
dation to devote at least $2.5 million annually toward dyslexia 
research.32 Thus, the powerful combination of neuroimaging, 
behavioral research, innovative interventions, and impactful 
policy changes has not only provided a deeper understand-
ing of dyslexia, but has also created an environment in which 
more children can fully experience the joy of reading.

 

Figure 1. Diagram of human brain with lobes labeled. 
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