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TUFTS RESEARCH SPOTLIGHT

DR. ANIRUDDH PATEL
Dr. Aniruddh Patel joined the Tufts University Psychology Department in 2012. By studying the men-

tal processes surrounding faculties of music, such as its composition and perception, he has become 

an expert on music cognition. His current research focuses on rhythm processing and the relationship 

between language and music, and he is noted for using a myriad of methods, ranging from human 

brain imagining to studies of non-human animals. Dr. Patel earned an AM from Harvard University 

in 1990 and a PhD in organismic and evolutionary biology from Harvard University in 1996. In 2008, 

Dr. Patel  published a book titled “Music, Language, and the Brain,” and later received the 2009 Music 

Has Power Award from the Institute for Music and Neurologic Function. Dr. Patel has also served as 

President of the Society for Music Perception and Cognition.

WHEN IT COMES TO MUSIC, RHYTHM, AND 
language, there may not appear to be a clear rela-
tionship between the three. Language is not peri-

odic and does not have a stable beat like music does; people 
do not tap their feet or dance to speech. Yet many studies 
have found a correlation between music, rhythm, and lan-
guage processing, particularly the influence of music on 
speech. Understanding speech and noise is a basic ability 
which humans exercise through adulthood. During a party, 
for example, there is music and a myriad of other voices, and 
one is faced with the cognitive 
and auditory task of focusing on 
one voice among many. Heav-
ily impacted by hearing loss, this 
cognitive process becomes more 
difficult with age. 

Dr. Aniruddh Patel of Tufts 
University has studied this area 
of speech recently with collabo-
rators at Boston University. The 
group examined what is known 
as the “cocktail party problem” 
in speech science. Their research 
involved individuals attempting 
to differentiate between multiple 
voices at the same time. Instead 
of being mixed together and orig-
inating from one location, the voices were separated in space. 
Interesting, the researchers found that musicians were sub-
stantially better than non-musicians at understanding speech 
and voice.1 Dr. Patel postulates that musical training enhances 
one’s ability to understand speech and noise, perhaps by pos-
ing the challenge of focusing on one instrument in the texture 
if there is  complex compilation of instruments.1 

If music can affect one’s ability to process speech later 
in life, how can it dictate language abilities in individuals of 
younger, more developmental ages? Dr. Maryanne Wolfe of the 
Tufts Child Development Department previously published a 
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study observing kindergartner’s scores on rhythm tests. These 
same children were tested on their rhythm abilities again in 
second grade, along with their reading abilities. Dr. Wolf was 
able to show that the rhythm scores in kindergarten were 
able to predict reading ability two years later.2 These findings 
motivated Dr. Patel to begin another line of research, explor-
ing children’s non-linguistic rhythmic abilities and language 
performance. Specifically, Dr. Patel decided to investigate the 
link between reading disabilities and rhythmic skills. Could 
the factors that dictate reading disorders be altered, and 

potentially improved, by rhyth-
mic capabilities?

AN EXPERIMENT IS BORN

Dr. Patel was able to partner 
with Dr. Wolf through Tufts 

Collaborates, a program that 
encourages faculty collaboration 
across different departments. 
Along with graduate student Ola 
Ozernov-Palchik, Dr. Patel and 
Dr. Wolf examined children’s 
ability to distinguish different 
rhythms and certain aspects of 
their language ability – in par-
ticular, their phonologic abilities. 
“Phonologic abilities are the pro-

cesses through which one is able to break words into their 
component sound and manipulate those sounds. It’s a funda-
mental ability that underlies the ability to learn how to read,” 
explains Dr. Patel. There are a growing number of studies that 
suggest there is a connection between rhythmic abilities and 
phonologic abilities, prompting Dr. Patel and his colleagues 
to test the hypothesis themselves.

Predicting a correlation between rhythmic and 
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“... Could you ultimately 
develop enjoyable rhythmic 

games for kids that are at risk 
for reading disorders and 
maybe alter their path for 
language development?”

— Dr. Aniruddh Patel 
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phonologic abilities, Dr. 
Patel and colleagues began 
their own line of research. 
Over the duration of a 
year, they tested 70 to 80 
kindergarten children 
from five different Boston 
area schools.  At this age, 
reading levels are expect-
edly rudimentary. “Chil-
dren are just learning how 
to read. They’re learning 
the alphabet, how to map 
letters onto sounds, simple 
sounds, and things like 
that. It’s where official 
reading structure begins,” 
notes Dr. Patel.  

TECHNOLOGICAL 
APPLICATIONS

The study presented short, simple, rhythmic patterns to 
the children, who were asked to listen to a pair of audio 

patterns and decide whether or not they were identical. The 
sound patterns were created by the team and lasted just a 
few seconds. In order to maintain the children’s interest, 
the group designed a tablet-based app that turned the task 
into a game.  In the game, an instructor – represented as a 
camel – taught a rhythm to two students. “One student was a 
good student and always copied the teacher exactly, and one 
was stubborn and always did something different,” explains 
Dr. Patel. In the game, the teacher would play the rhythm, 
then a student would play; then the children participating in 
the study would be asked to identify whether the obedient 
student or the defiant student was playing the rhythm. Ulti-
mately, this was meant to indicate whether or not the children 
recognized the rhythmic pattern as identical to the original. 
This game made the study enjoyable and engaging for the 
children. After the fun, the children were given standardized 
language development tests, which assessed phonologic pro-
cessing, as well as other linguistic abilities including speech 
sound processing, grammar, vocabulary, and finally general 
intelligence and memory tests.

THE RESULTS AND THEIR SIGNIFICANCE

Overall, the study yielded a relationship between chil-
dren’s abilities to discriminate beat-based rhythms and 

phonologic linguistic measures, after controlling for other 
factors. There was no relationship between rhythm and other 
aspects of language. Dr. Patel attributes this correlation to the 
way the brain processes sound. “Beat-based rhythms require 
very precise temporal processing in the brain, and maybe 
some of those same processes are involved in analyzing the 
sound structure of language. So there may be a reason to 
understand why, even though language does not have a beat, 
your ability to process patterns of a beat as a child correlates 
with your language skills,” explains Dr. Patel. 

Though these results are still being reviewed for 

publication, they hold substantial significance because of 
the indicated importance of phonologic processing. When 
children develop reading disorders, phonologic processing is 
clearly an important factor. This language ability is thought to 
play a key role in dyslexia, for example. Perhaps helping chil-
dren develop better phonologic skills would eventually help 
them acquire better reading skills. In reviewing the implica-
tions of his findings, Dr. Patel inquired, “... if there’s really a 
connection between rhythmic and phonologic processing 
in children, could you ultimately develop enjoyable rhyth-
mic games for kids that are at risk for reading disorders and 
maybe alter their path for language development?”

READING DISORDERS AND SOLUTIONS

At the moment, certain tests exist for children to help pre-
dict whether or not they are prone to developing read-

ing problems. These tests are not completely diagnostic, but 
they are probability-based. If children score below a certain 
threshold on the assessment, they are likely to develop a read-
ing disorder. “There’s a lot of interest in this because if you 
could predict with accuracy, based on brain measurement 
or behavior, then you can target those children for language 
training, rhythm training, or anything you can think of that 
might help their language development,” states Dr. Patel.

Currently, some reading therapy programs attempt to 
improve children’s processing of speech sound structure. 
These programs are instrumental, but limited, according to 
Dr. Patel, who concluded, “You’re dealing with young children 
– there’s only so much time they can spend doing these kinds 
of training programs. But the idea of using music is that it 
can be a kind of game or entertainment for them. That way it 
doesn’t feel like therapy, they can just feel engaged and it just 
feels like a fun thing. If that’s also affecting language, why not 
add that to the mix?”

Figure 1. “Rhythm school,” the tablet-based game created to test children’s rhythmic abilities.   •   Image Source: Ola Ozernov-Palchik      
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