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Contributions to Education

Since January 2017 at MGIEP, | have expanded my experience to undertake new
responsibilities to influence learning and education. Specifically, | have supervised
three projects, two designed to introduce socio-emotional learning in education and a
third on inclusive classrooms across the world.

| have supervised the design of a unique integrative curriculum entitled Libre that will
explicitly build socio-emotional learning in middle school children and will be
implemented across 10 countries via a digital learning system. DICE, which stands
for Digital InterCultural Exchange uses ‘dialogue’ as pedagogy in the classroom and
has successfully been implemented across schools in 5 countries.

The Difference Learning program at MGIEPis focused on building inclusion in
schools. It is an effort to directly translate my research on dyslexia assessment in
the mother tongue in different countries across the world. My work in DALI (Dyslexia
Assessment in Languages of India) described below is now being scaled to teachers
and psychologists. Over the past year, this program provided hands-on training to
nearly 500 teachers and 100 psychologists on screening and assessing children with
dyslexia in different Indian languages. Recently these tools have been implemented
on 28000 children in Delhi Government schools. Additionally | am also building
games to augment redaing instruction in the classroom.

Contributions to Science and Policy

My laboratory at the National Brain Research Centre is the first and only one of its
kind in India. It uses a combination of behavior, signal processing and functional
neuroimaging techniques to study how language, literacy and music are processed
by the brain with a particular focus on literacy.

Reading and Dyslexia - India has two official languages namely Hindi and English,
which has resulted in a unique biliterate education environment. Hindi and English
belong to distinct writing systems. Hindi written in the Devanagari script has an
almost unique letter-to-sound mapping; while English written in Roman script has an
opaque orthography with one letter representing many sounds (eg, c/ough/, b/ough/).
Our work with children and adults has shown important consequences of these
differences in script and sound-letter mapping (also called orthography of
orthography) on reading circuits in the brain. Our results have not only highlighted
the neuroplasticity of the human brain, it has also brought to fore, significant
consequences for dyslexia, a learning disability due to which children face serious
difficulties in acquiring reading and writing skills as conventionally taught in a
classroom.
The assessment of Dyslexia is carried out using a series of age appropriate,
culturally valid psychological tests in the native language. Two primary reasons why
dyslexia remains undiagnosed in India are:
(@) Lack of sufficient awareness amongst school teachers and parents. (b)
Absence of appropriate standardized screening and assessment tools in
Indian languages. | was responsible for developing the first set of standardized tools
(DALI) for assessing biliterate children in Indian Languages. DALI (Dyslexia
Assessment for Languages of India) is a package comprising of Screening Tools for
Dyslexia schoolteachers and Assessments for Languages of India (in this case 4
languages Hindi, Marathi, Kannada and English). For the first time, India will have
indigenously developed screening and assessment tools that have been
standardized and validated across a large population of nearly 4840 children.



Autism - We are the first laboratory in India to study communication in children with
autism spectrum disorder (ASD). Central to this has been the finding that speech
and stimuli, both auditory stimuli with communicative intent are processed very
differently by children with ASD. For instance, spectral analysis of speech from
children with autism has shown the presence of distinct prosodic contours that have
large variations in pitch that suggest sensitivity to pitch processing by children with
ASD. A follow up neuroimaging study of spoken and sung speech in children with
ASD showed that networks for sung speech are preserved in whereas those for
normal speech were abnormal. The translation of this finding at the clinical level
wherein young children between 2-3 years of age showed improvements in socio-
communicative intent has provided novel insights on how sung speech may be
beneficial in instructing children with autism. This project proposal will benefit from
these research findings, in addition to my experience of working with children with
autism and their caregivers. In particular, | am excited by the prospect that early
spectral analysis of infant babblings and speech along with language milestones and
early measures of social cognition might provide early screening for children at risk
for autism spectrum disorder.

Music - In Indian classical music, ragas constitute specific combinations of tonic
intervals potentially capable of evoking distinct emotions. A raga composition is
typically presented in two modes, namely, alaap and gat. Alaap is the note by note
delineation of a raga bound by a slow tempo, but not bound by a rhythmic cycle. Gat
on the other hand is rendered at a faster tempo and follows a rhythmic cycle. There
has been scientific investigations of the emotions underlying different ragas and our
primary objective was to study if ragas elicit different emotions and the neural
pathways underlying such emotion processing. Further we wish to investigate the
association of tonic intervals, tempo and rhythmic regularity with emotional response.
Our research so far has revealed ragas elicit distinct emotions and specific tonic
intervals are robust predictors of emotional response. Specifically, our results
showed that the ‘minor second’ is a direct predictor of negative valence. We are
currently investigating the neural pathways underlying such emotion processing.



