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About CBCS
Prof. Bhoomika.R.Kar,
Head, CBCS

Centre of Behavioural and Cognitive Sciences endeavours for advancement of scientific knowledge
in cognitive science through basic and applied research and conducts outreach programmes for
larger human welfare. Recently, the Centre has established a National Neuroimaging Facility
with a 3 Tesla functional Magnetic Resonance Imaging machine funded by the Department
of Science and Technology. Dr. Harsh Vardhan, Union Minister of Science and Technology,
Ministry of Environment, Forest and Climate Change inaugurated the National neuroimaging
facility on February 2, 2019. The Centre aims to conduct cutting edge research with relevance
for the discipline of cognitive science in the areas of interest including attention, meditation,
emotions, cognitive developing and aging, bilingualism and decision-making. The Centre has been
consistently contributing with research in many different aspects of understanding the human
brain and mind through behavioural, eye-tracking and EEG/ERP studies. To add to the different
methodologies we are also in the process of creating a Primate Neurophysiology lab which aims to
conduct single cell studies on awake and behaving non-human primates to investigate cognitive
processes like perceptual decision making and perception-action interface. This lab is funded
by the Department of Biotechnology (equipment) University of Allahabad (infrastructure). With
these advanced labs and methodologies to understand the inner workings of mind, we strive to
train and discover for a meaningful contribution to science and society. In addition to rigorous
research environment at CBCS, we also conduct outreach activities including memory camp for the
elderly, awareness and training workshops on developmental disorders and recently we have also
started the outreach consultancy services (cognitive assessment and rehabilitation) for children
and elderly with cognitive disorders.
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Global Initiative of Academic Networks (GIAN): Course on Developmental
Cognitive Neuroscience, 10th– 22nd Dec, 2018

The Centre of Behavioral and Cognitive Sciences, University of Allahabad organized a GIAN
(an initiative by the HRD Ministry, Government of India) course on Developmental Cognitive
Neuroscience from December 10-22 December, 2018, the course coordinator being Prof.Bhoomika
R. Kar, Head, CBCS, AU . The resource person for this course was Prof. Chandan J Vaidya,
Chair, Department of Psychology, Georgetown University, Washington DC, with appointments in
Interdisciplinary Program in Neuroscience at Georgetown University Medical Centre and Children’s
Research Institute, Children’s National Medical Centre, Washington, DC. Her research program
focuses upon characterizing the functional neural architecture of adaptive mechanisms during the
life span comprising of multidisciplinary research tools for behavioural, structural and functional
brain imaging. A total of 21 participants from institutes like IIT Kanpur, IIT Gandhinagar, IIT
Roorkee, IIT Guwahati, NIMHANS, Bangalore, Sagar University, Delhi University, and CBCS, AU
completed the course. The key idea of the course was to introduce students to key concepts of
brain imaging methods and current research on brain and functional development. The modules
included early brain development, methods of cognitive neuroscience, environmental factors
shaping the developing brain, development of self-regulation and disorders of self-regulation.
Particular emphasis was placed on introducing the use of non-invasive brain imaging methodologies
such as fMRI, fNIRS, and EEG for probing the brain function across development, from the pre
natal period to adolescence. The course concluded with the assessment of participants through a
proposal presentation and an essay.
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Seventh Allahabad Regional Brain Bee (Neuroscience Quiz), 2nd February,
2019

Brain Bee is a non-profit neuroscience quiz for high school students conducted in various countries
across the world. It is an attempt to motivate students to learn about the brain and inspire them
to pursue careers in brain research. In Allahabad, Centre of Behavioral and Cognitive Sciences
(CBCS) has been hosting this competition since 2013. This year, the Allahabad Regional Brain Bee,
a neuroscience contest for 11th grade students, was on February 2nd, 2019 at CBCS. The technical
team of Allahabad region included CBCS members, chiefly, Prof. Bhoomika R. Kar, Dr. Saraswati
Yadav, PhD scholars, and Master’s students. Thirty-four students from 17 schools and colleges from
Allahabad participated in the event. The competition started with a written test followed by oral
rounds consisting of three phases, with increasing level of difficulty. The judges were Dr. Monica,
Asst. Professor, Department of Microbiology, Motilal Nehru Medical College, Allahabad and Dr.
Vishnu Agarwal, Department of Biotechnology, Associate Professor, MNNIT, Allahabad. The 2019
Allahabad Regional Brain Bee winner was Pratima Singh from St. Mary’s Convent, Allahabad.
The first runner-up was Rahul from Army Public School. The second runner-up was Sudarshan
Sharma from Maharishi Patanjali Vidya Mandir. The Winner and First Runner Up will participate
in the 12th Indian National Brain Bee scheduled in April/May, 2019. The Indian National Brain
Bee champion, 2019 will be invited to participate in the International Brain Bee finals scheduled
in South Korea. This event has established a platform to foster interest in neuroscience education
at the school and college level in the city of Allahabad.
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Inauguration of National Neuroimaging Facility , 2nd February, 2019

The Centre of Behavioural and Cognitive Sciences, University of Allahabad has established a
National Neuroimaging Facility, which is the first of its kind in a University set up in India. The
Centre of Behavioural and Cognitive Sciences received a large- scale grant from the Department
of Science and Technology, Government of India to establish this facility. The salient feature of
this facility is the 3 Tesla functional Magnetic Resonance Imaging (fMRI) scanner as well as other
labs to study brain and cognition. As a UGC Centre for excellence, CBCS is equipped with labs for
cognitive neuroscience research with EEG/ERP systems, transcranial magnetic stimulation, the
National Neuroimaging facility and the Primate Neurophysiology Lab. The inauguration of the
facility happened on February 2nd, 2019 in the Senate Hall Campus of the University. Dr. Harsh
Vardhan, Union Minister of Science and Technology, Earth Sciences, Environment, Forest and
Climate change, Government of India was the Chief Guest on this the occasion. The foundation
stone for the facility was laid by Professor Rattan Lal Hangloo, the Honourable Vice Chancellor,
University of Allahabad, who was also in attendance.
The Neuroimaging facility will be used to investigate and understand the brain networks underlying
various cognitive processes like attention, emotion, memory, language, perception action, and
decision-making. Further, the projects where this facility will be majorly utilized would involve
studying the effect of different mediation practices on neural circuitry associated with different
cognitive processes, development of cognitive control brain networks in young children. Studies
using this facility will also investigate the neural networks associated with cognitive-affective
control, as a function of ageing in older adults.
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Inauguration of National Neuroimaging Facility at CBCS
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Global Initiative of Academic Networks (GIAN): Course on Advances in
Learning and Decision Making , 11th– 22nd February, 2019

The Centre of Behavioral and Cognitive Sciences, University of Allahabad organized a GIAN
(an initiative by the HRD Ministry, Government of India) course on Advances in Learning and
Decision Making from 11 to 22nd February 2019. The aim of this course was to introduce the
multi-disciplinary approaches and methodologies for the investigation of learning decision Making.
The multi-disciplinary approaches include ideas from psychology, neuroscience and artificial
intelligence/machine learning. The methodologies include computational, neurobiological and
cognitive robotics. The objective of the course is to introduce both these aspects while taking
learning and decision-making as cognitive processes of interest. A secondary goal of the course
was to illustrate how interdisciplinary and exchanges of knowledge, methods and points of views
on a common object of interest (learning decision-making) enables cross- fertilization between
neuroscience, psychology, machine learning and robotics. The resource person was Dr. Mehdi
Khamassi, research scientist at the French National Center for Scientific Research (CNRS), working
at the Institute of Intelligent Systems and Robotics (ISIR), Sorbonne Université, Paris, France. He
is also a visiting researcher in the Intelligent Robotics and Automation Laboratory of the National
Technical University of Athens, Greece, and in the Department of Experimental Psychology at the
University of Oxford, UK. The co-coordinator of the course was Prof. Narayanan Srinivasan from
CBCS. Many masters and doctoral students from various background attended the course.
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Welcome New People
D.Phil. Students 2018-batch
Ganga Tiwari
Ganga is working with Prof. Bhoomika R Kar. Her area of research is SocialEmotional Development. She did her B.A (hons) applied psychology from Delhi
University and M.Sc. in Cognitive Science from CBCS.

Anurag
Anurag is working with Dr. Niharika Singh. His area of research is Language
processing, Biligualism and Cognitive Control. He did his B.A (Hons) applied
psychology from Delhi University and M.Sc. in Cognitive Science from CBCS.

Tripti Verma
Tripti is working with Prof. Bhoomika R Kar. Her area of research is Cognitive
Development. She did her B.A in Psychology and English from University of
Allahabad and M.Sc. in Cognitive Science from CBCS.

Ishan Singhal
Ishan Singhal has joined as a PhD student with Prof. Narayanan Srinivasan as
his supervisor. He is interested in exploring and studying the temporal structure
of consciousness for his thesis. He completed his undergraduate degree in
Psychology from McGill University and Fergusson College, and post-graduate
degree in Cognitive Science from CBCS, University of Allahabad.
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Congratulations !
Recent PhD Graduates
Dr. Jay Prakash Singh
Jay Prakash defended his thesis titled “Anticipation and Cognitive Control
among Bilinguals” on 30th November, 2018

Dr. Mukesh Makwana
Mukesh defended his thesis titled “Role of Intention and Prediction in Time
Perception" on 26th December 2018.

Dr. Amrendra Pratap Singh
Amrendra defended his thesis, titled “Meditation and Perceptual Experience”
on January 4th, 2019.

Dr. Balaraju Battu
Balaraju defended his thesis “Social knowledge and Human Co-operation” on
17th February 2019.
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Placements

Postdoctoral Positions
1. Dr. Jay Prakash Singh: Post-Doctoral Fellow, CBN Lab, Department of Humanities and Social
Sciences, Indian Institute of Technology Bombay.

2. Dr. Balaraju Battu: Post-Doctoral Fellow, Department of political and social science at European
university institute (EUI). Florence, Italy.

PhD programmes
1. Ouroz Khan, PhD, with Dr. Sumitava Mukherjee, Department of Humanities and Social
Sciences, IIT Delhi, Research Topic: Perceptual Decision making.

2. Shristi Dang, PhD, Marie Sklodowska Curie Innovative training network (ITN- ENTWINE),
University medical center Groningen, University of Groningen, the Netherlands. Topic: Balance
in caregiving - Developing an eHealth application to support caregiving

3. Balagopal R, PhD, Human Factors Psychology Ph.D. program in the Department of Psychology
at Clemson University, South Carolina, USA.

Faculty Position
1. Ankit Maurya, Assistant professor, SR Engineering college (Centre for Creative Cognition),
Warangal

Civil Services
1. Shubhangi Singh, Cleared UPSC combined defence service examination 2018 (AIR-4), will be
appointed soon as Lieutenant.
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Research Articles
Detectability of stop-signal modulates inhibition of
movement
Indrajeet,
Doctoral Student at Centre of Behavioural and Cognitive Sciences, University
of Allahabad.

Motor movements are crucial to attain our goals in day to day life. For example, several muscles
contract and expand synergistically when we walk, ride on bike, eat, drink, talk or perform any
action. However, we may also need to cancel or inhibit our pre- planned movements for flexible
goal-directed behaviour; e.g., if a biker comes in front of your car that you are about to speed up,
you must cancel your pre-planned advancement of foot on gas pedal to avoid accident. But the
visibility of the stop- signal (bike) is variable in different situation (high visibility on clear day but
low visibility on foggy day) that seems to influence the speed of inhibition. We investigated the
possible role of detectability of stop signal in stopping/inhibition of eye movements. Participants
performed tasks on computer and their eye movements were recorded. In the task, in each trial a
series of letters appeared at the centre of the screen along with two squares at the left and right of
the screen. A number appeared in the stream and participants were instructed to look at the square
at the right or left side depending on the even or odd identity of the number. In 40 % of trials, letter
X appeared at a variable delay (stop-signal delay) from the number. In these trials, participants
were instructed to refrain from looking at any of the square. At the end of trial, participants
were instructed to report whether the number was odd or even and whether they saw letter X or
not. In another similar task, only reporting was required not eye movements. We found that the
average percentage of detection and inhibition across participants were highly correlated. The
change in detection and inhibition were similar as the SSD increased. We found that the activity
related to GO process decelerated spontaneously when the stop signal appeared. The magnitude
of deceleration depended on the detectability of the stop signal i.e. higher the detectability, greater
the deceleration, and vice versa. If deceleration was strong enough, it prevented motor activity
from reaching a threshold leading to inhibition of the planned movement. In sum, the proper
detection of a stop-signal is crucial for inhibition of movements.
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Source Article
[1] Indrajeet I, Ray S. Detectability of stop-signal determines magnitude of deceleration in saccade
planning Eur J Neurosci, 2018; 1–18. https://doi.org/10.1111/ejn.14220

Cross-Cultural differences in emotion recognition
Sonia Baloni Ray
Centre of Behavioural and Cognitive Sciences, University of Allahabad.

Inter-personal communication through emotional expressions is an integral aspect of human
existence and forms a part of high level executive function. Therefore, it is important to study
cognitive mechanisms underlying emotion processing. One of the many ways to study emotion
processing is using emotional faces,which are available through standardized databases. These
databases like Radboud, NimStim, Karolinska are developed through well-defined guidelines
(FACS; Facial Action Coding System) of portraying emotional expression by combination of
eyebrows, eyes, lips and facial muscles. Moreover, these databases are standardized and validated
providing an advantage of large set, ready to use face stimuli across different expressions, gender,
race and age groups. However, an important point to consider is that these databases are
standardized and validated on a small sample population, usually by students of the university
where the database is developed.
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We tested the validity of one such well standardized face database - Radboud Face Database (RaFD)
in the Indian sub-population (University of Allahabad). Radboud Face Database (RaFD) is a freely
available face database developed at Radboud University, Nijgemen, Netherland and consists of
Caucasian adult and children models posing for 8 basic emotions namely; happy, surprise, sad,
angry, fear, disgust, neutral and contempt. The database provides recognition accuracy and ratings
of their emotion pictures on parameters like valence, clarity, genuineness and intensity standardized
within Dutch population (students of university of Radboud, Netherlands). We validated a subset of RaFD consisting of 39 adult Caucasian models posing for seven basic emotions (happy,
surprise, sad, angry, fear, disgust, neutral) with students of Allahabad University. Given, our
validation was done with Indian sub-population, while the RaFD database is standardized with
Dutch population, this study also provided us an opportunity to study cross-cultural emotional
recognition, by comparing our validation data with RaFD ratings. This analysis helped us study
if emotional expression has universally uniform recognition accuracy across cultures, commonly
referred to as universality of emotion expressions. Our results showed that the recognition
accuracy averaged across all expressions was similar for Indian and Dutch population ( 84%).
Happy expression was the most correctly recognized with an average recognition accuracy of
98% in both Indian and Dutch population. It also had significantly high intensity, clarity and
genuineness ratings in both populations compared to other 6 expressions tested. This is in
agreement with standardization studies from other databases and also demonstrates that happy is
the most accurately universally recognized emotional expression. However, besides happy there
were significant differences in the recognition accuracy for individual expressions across the two
cultures (Indian and Dutch), indicating cross-cultural differences. Moreover, misclassification
errors were also observed for expressions especially angry, fear, disgust and surprise. Additionally,
there were significant differences in the ratings parameters like intensity, clarity and genuineness
between Indian and Dutch populations, further indicating cross-cultural differences. Our study
highlighted subtle yet significant cross-cultural differences in emotion recognition, which could
act as a confound in studies using cross-cultural face databases without validation within local
population. Therefore, it is imperative to validate a face database in local sub-population before
using them in any study.

Source Article
[1] Mishra, M. V., Ray, S. B., Srinivasan, N. (2018). Cross-cultural emotion recognition and
evaluation of Radboud faces database with an Indian sample. PloS one, 13(10), e020395
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Achievements
Research Grants
1. DST - CSRI-PDF Fellowship: Dr. Amrendra Singh got the fellowship from DST for the
Project Title: Effect of Concentrative Meditation and Spatial Scope of Attention on Subjective
Experience of Time: A fMRI study.

Publications
1. Singh, A. Srinivasan, N. (2019). Concentrative (Sahaj Samadhi) meditation expands
subjective time. PsyCh journal, DOI:10.1002/pchj.265.

2. Singh, A., Chandrasekhar, P. V., Guleria, A., Srinivasan, N. (2019). Concentrative (Sahaj
Samadhi) meditation training and visual awareness: An fMRI study on color afterimages.
Progress in brain research, 244, 185-206.

3. Indrajeet, I. Ray, S. (2019). Detectability of stop-signal determines magnitude of deceleration
in saccade planning. European Journal of Neuroscience, 49(2), 232-249.

4. Singh, J. P. Kar, B. R. (2018). Effect of language proficiency on proactive occulo-motor
control among bilinguals. PloS one, 13(12), e0207904.

5. Ray, S. B. (2018). Applications of Neuroscience for Managing Affective State at Workplace.
NHRD Network Journal, 0974173918799138.

6. Mukherjee, S., Srinivasan, N., Kumar, N., Manjaly, J. A. (2018). Perceptual broadening leads
to more prosociality. Frontiers in psychology, 9.
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In Conversation
In recent past we had a honour of having Prof. Chandan Vaidya at CBCS for conducting a GIAN
course on "Developmental Cognitive Neuroscience". We took upon this opportunity to gain insight
of her research interest. Following are the excerpts of the conversation that Mahek Kriplani, a
second year Master’s student at CBCS had with her.

Prof. Chandan J Vaidya
Chair, Department of Psychology, Georgetown University,
Washington DC.

Q1. From what I understand, you’re working with children in their late childhood and you’re
focusing on executive control. Could you elaborate on your current research?
Sure, most of our work is based on the pre-adolescent period, say 7-8 in general and not adolescents
since massive changes take place during this period and we track linear changes, which take
place before that. We focus on processes which implement control on attention and actions. Our
paradigms are drawn from cognitive psychology that are reduced to what aspects of control one
is looking at say, response inhibition, the act of withdrawing a response based on some rules or
creating a Stroop like conflict for instance in some cases for interference suppression.
Q2. What are the challenges you face working with individuals belonging to this age group?
The big challenge for us given that our methodology is fMRI is to keep the children still in the
scanner. That is a limitation as to why we cannot go further down in age since especially since
executive function happens much earlier, there is so much interesting stuff happening in this age
group but it is very hard to keep them still in the MRI environment. So, the biggest challenge is to
get good data, they need to not move and to choose paradigms which are most feasible, our tasks
are no more than 5 minutes so that much motion can be handled and the child can be made to
stay still. This is a limitation in terms of what types of tasks which can be done with them.
Q3. What kind of insight have you gained working with people from this age group?
One focus is on looking at disruptions of executive control in ADHD and autism. We’ve learnt a lot
about what is different and why their executive function is not as good. We’ve have investigated
why children with ADHD are unable to pay attention and one of the mechanisms. We’ve followed
the candidate gene approach to look at a particular genotype that is implicated for ADHD. One
of the genetic associations is with the dopamine transporter, which carries out reuptake after
transmitter release. There is a functional polymorphism for that protein such that it varies in terms
of the number of alleles across people. One particular allelic combination is much more prevalent
in people who have ADHD so there is some causal link there. In addition we investigate how
people differ in terms of their functional brain connectivity while they are evoking attentional
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control when they don’t have ADHD. Basically, we are looking at healthy control kids who possess
this particular allelic combination. The idea is to see that in a population where everyone is healthy
but comparing the high-risk allele versus those who don’t have it to see if the vulnerability they
show in the brain is like that of ADHD.
Q4. A lot of extrinsic factors are also responsible, so how much would you advocate the role of
environment in ADHD?
There has been some work showing what is the setting within which symptoms express the most.
It is usually where there are demands on the functions- so a classroom setting where you are had
to be physically constrained where you will much more of a symptom expression, but the same
child on a playground wouldn’t appear that way. It is obviously a little confounded, because the
kinds of things we are asking them to do are different. A lot of attentional function has been
shown to be worse in under resourced types of environments- low socioeconomic status has been
linked to overall executive problems, whether that is something biological or whether you have a
chaotic environment.
Q5. There isn’t a lot of work happening on obesity around the world, not as much as it accounts
for the problems that we are facing today. I would like to understand- A) why do you think there
is sparse work happening in this area? B). What aspect of it are you working on?
Most of the research in this area has been on physical health like cardiovascular issues and
endocrine glands/ insulin regulation, but people have paid less attention to the effects of obesity
on cognition. Cognitive aspects are important in terms of temperamental aspects such as how
reward seeking one might be. It is about our impulse control, discipline and executive functioning
that might make for someone to have a healthy lifestyle. For example- we all know we should
exercise, it is boring, so some people do it and some people don’t, so what accounts for those
kinds of differences. Obesity has an impact on all our systems from cardiovascular, metabolic,
orthopaedic, so it is systemic condition including the brain. The one thing that is systemic is
inflammation in case of obesity. Therefore, functioning of the brain and cognition, itself is affected
including impulse control, which might predispose one to that condition. A way of intervening
might be to get them to exercise better and incentivising all of that. But if the brain itself can exert
that kind of control, exercise, as an intervention would not be of much help. We are interested
in the whole questioning at the paediatric end because that is where it starts, so overweight and
obese children go on to become obese as adults and then it is heading towards having diabetes,
worse Cardiovascular function. The understanding on the paediatric end and addressing it might
be important and the brain has more opportunity because it is much more plastic.
Q6. How do you measure this inflammation in the brain?
There’s no direct way to measure inflammation in the brain. There are inflammatory markers in
blood that can be measured. Basically, inflammation is an immune response which can be measured
but you can’t link that directly to the brain. The blood levels reflect everywhere therefore the brain
but there’s no clear imaging for that. So, it’s a hypothesis that it might be the inflammation. To
address that we examined kids who had bariatric surgery, which is not a common procedure but
allowed after 14 years of age. We took a subgroup who did not yet have diabetes and they were
going to get surgery so we imaged them before and 3 months after the surgery and we had a
control group who was waitlisted for surgery. We could see that if you do intervene, it improves
insulin regulation, inflammation and this can be verified with blood related markers. We found
changes in the brain, improvements in tasks like working memory and executive functions. The
brain activations after surgery were closer to healthy controls.
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Q7. CBCS now has an fMRI machine and people in India are realising the importance of fMRI and
its capabilities. At this stage, how do you see it benefitting the country and the research being
done?
On the one hand, you can think of it as why do you need to look directly into the brain since you
can study behaviour in such detail that it’s not necessary to look in the brain. But, from a basic
science perspective, it’s an important question about how does behaviour come about? The other
thing is that if behavioural studies fall short in differentiating people with regards to diagnosis or
to design interventions, fMRI provides an opportunity to get brain based markers for that. Let’s
say, there were a marker for depression or anxiety that would be a beneficial, if not expensive,
proposition.

Kumbh Mela Allahabad 2019

Credits: Shradhanjali Tripathi, Shilpi Bhardwaj, PhD students
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