
Connecting Reading and ’Rithmetic
BY JOANNE BARKER

For parents, it is common to read a 
story to their child at bedtime. But 
when was the last time you heard 
about putting a child to bed after 
doing a math problem?

A team of researchers that includes 
Department of Communication 
Sciences and Disorders Assistant 
Professor Joanna Christodoulou 
wants to turn the spotlight on 
students who struggle with math,  
a proficiency that is just as import-
ant to future success as strong  
reading skills.

“We’ve developed a good under-
standing over the years of dyslexia 
and the brain mechanisms behind 
it,” says Dr. Christodoulou, who has 
taught at the MGH Institute since 
2010, “but children who struggle 
with reading can often struggle with 
math as well and we are behind in 

answering the question of ‘why’. 
That’s what we want to find out  
by pairing brain imaging tools  
with performance on reading and 
math tasks.”

Although up to half of children  
with dyslexia have the math learning 
disorder called dyscalculia and  
vice versa, it’s not well understood 
how brain patterns compare in 
students with one or both of these 
disorders. Christodoulou and MIT 
neuroscientist Dr. John Gabrieli  
hope to crack this puzzle using a 
three-year, $1.5 million grant from 
the National Science Foundation  
to compare brain activity in children 
with dyslexia, children with  
dyscalculia, children with both 
conditions, and those with typical 
reading and math proficiencies.

They are working with children ages 
10 to 12 years old who complete paper 

and pencil reading and math activi-
ties, as well as reading and math 
games while having their brain 
activity recorded by an MRI scanner. 
“Studying both reading and math 
together is especially important 
because traditionally each is  
studied in isolation despite the high 
co-occurrence in struggling learners. 
Math disability is also understudied 
in the lab and not as woven into 
children’s daily lives outside of the 
classroom as reading is,” says 
Christodoulou.

“This could help us better under-
stand the underlying functioning of 
these difficulties and whether this 
may be explained with a shared 
underlying brain pathway driving 
difficulties when processing reading 
and math.”

“Our understanding of dyscalculia is 
a decade or two behind dyslexia in 

Professional  
Development  
Office Created 
Being a good health care professional, 
says Susan Farrell, is inseparable from 
being a good educator. 

“Taking care of patients means that you 
have to be a teacher, no matter what 
your role is,” says Dr. Farrell, the director 
of the MGH Institute’s new Office of 
Continuing and Professional Develop-
ment. “I think all health professionals 
should have the ability to develop their 
skills as teachers.”

Charged with developing innovative 
continuing education programs for 
clinicians across the health care 
spectrum, Dr. Farrell and her team  
of educators have already presented  
an ambitious menu of courses and 
programs. These include a workshop in 
conjunction with the School of Nursing 

on how to responsibly prescribe opioid 
painkillers. Coming up in June will be an 
interprofessional seminar on how to 
identify victims of human trafficking. 

There is also more intensive training, 
such as an annual for-credit seminar for 
nurses, physician assistants, and others 
on using bedside ultrasound to help 
diagnose causes of abdominal and flank 
pain or suspected cardiac problems. 
Even more comprehensive is an annual 
three-day program for medical residents 
and fellows who seek to become 
clinician-educators, a program now in 
its sixth year.

The office also was created to collabo-
rate with the Institute’s faculty who 
have expertise in a wide range of health 
professions disciplines. “They have a lot 
of expertise and knowledge to share,” 
says Farrell, who earned her MD from 
Tufts University School of Medicine and 
spent 20 years at Harvard Medical 

School teaching students and residents. 
“It’s a great way for more people to 
learn about what the Institute has  
to offer.”

along the waterfront

Farrell has already organized 
programs attended by  
clinicians from across the 
health care spectrum.
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terms of science and the implications 
for educators,” explains Gabrieli, an 
associate member at the McGovern 
Institute for Brain Research at  
MIT. “Culturally, we have an idea of 
math people and non-math people. 
This has masked the fact that some 
people struggle much more than 
those who simply don’t like math.”

Lingering Effects

Myths about dyslexia continue to 
flourish. It is not, for instance, a 
simple matter of mixing up the 
words on a page—a misperception 
that causes many parents and even 
some educators to miss its early 
signs. This was the case with  
Henry Norman. 

As early as preschool, Norman 
couldn’t recognize letters or pick  
out words that rhymed. “These are 
signs of dyslexia, but we didn’t know 
that at the time,” says his mother, 
Katrina Norman. When he entered 
first grade, other kids in his class 
could read simple sentences like  
“the cat is black,” but Henry still 
struggled to recognize the individual 
letters and quickly fell behind.  
“By second grade, he was really 

despondent. He’d come home  
from school and hit himself in the 
head, repeating, ‘I’m so stupid, I’m  
so stupid’.”

“Dyslexia is most commonly rooted 
in a problem processing the sounds 
of language,” explains Christodoulou. 
“The foundation for reading begins 
long before kids learn to read,  
with oral language development.” 
Children with dyslexia often show 
early warning signs such as strug-
gling to grasp the concept that letters 
of the alphabet correspond to 
specific sounds—that the letter k 
corresponds to the sound kuh, for 
example. Without this foundational 
knowledge, the idea that letters form  
words and words form sentences 
remains a challenge. 

As the most commonly diagnosed 

reading disability, dyslexia can 

impact up to 17 percent of the popula- 

tion. “Every parent of a dyslexic child 

I’ve ever talked to worries about their 

child’s self-esteem,” says Norman, 

who watched her joyful, outgoing 

child become increasingly depressed 

and withdrawn through his first few 

years of elementary school. “There’s 

a lot of anxiety over how feeling  

like a failure every day at school 

affects children long-term.” This 

concern prompted she and her 

husband to send Henry to a private 

school for children with dyslexia.  

“It took a while, but his self-esteem 

slowly returned.”

Decades of brain research have 

demonstrated that reading activa-

tion differs in the brain for people 

with dyslexia compared to people 

without reading issues. “Brain scans 

of children in the earliest stages of 

learning to read show both the left 

and the right sides of the brain are 

recruited,” explains Christodoulou. 

“As a typically developing reader 

becomes more skilled, the activity 

shifts to the left network of the brain. 

Readers with dyslexia continue to 

rely on both hemispheres into 

adulthood, reflecting a less efficient 

reading system.” This is not to say 

that people with dyslexia never 

master the skill of reading. Many do, 

including the prolific novelist John 

Irving. “It’s just that they will have  

to work differently while doing it,” 

she says.

Research’s ability to have a tangible 

impact on children, families, and 

educators motivates Christodoulou. 

She points to a study conducted  

with her colleagues showing how 

prevalent myths remain, including 

the myth that dyslexia is about letter 

reversals. “While we work to  

discover more about the science of 

learning, we are equally invested  

in communicating that science in a 

clear and useful way to the public.” 

And, in a few years, thanks to efforts 

by Christodoulou, Gabrieli, and 

others, perhaps doing math prob-

lems at bedtime won’t be such a rare 

occurrence, and their work can be 

the start of a new path to help more 

children understand—and enjoy—

math. n
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Using a grant from the National Institutes of Health, Christodoulou 
is studying the potential relationship between dyslexia and  
dyscalculia learning disorders.
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