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About CBCS

Prof. Bhoomika R. Kar
Head, CBCS
The Centre of Behavioural and Cognitive Sciences has been committed to academics as well
as applications of cognitive science. The interdisciplinary nature of the course and the
educational backgrounds of students makes it challenging as well as exciting for faculty and
students to impart education and research skills. In this context we have recently modified
the course structure for the Masters’ program to integrate courses like mathematical
methods in cognitive science to those which can be linked to application of mathematical
methods. We have also introduced lab rotations in the first semester to familiarize students
with the various methodologies/lab equipment available at the Centre and prepare them to
learn more skills in addition to building their theoretical base, which still is the focus of the
program.
Research has been affected due to the prolonged pandemic situation like for everyone across
the globe but has not affected the scientific rigor and engagement of Masters and PhD
students at the Centre, reflected in their Masters’ thesis and/or publications. Research at the
Centre currently focuses on bilingualism and cognitive control, anxiety and sub-clinical
depression and its effect on attention-emotion interaction which is very relevant in the
current context, cognitive affective development across the life span, action planning and
control, language processing, emotion-attention interaction, and time perception using
methodologies like behavioral experimentation, eye tracking (saccades and pupillometry),
functional MRI and computational modeling. We also emphasize the importance of
converging methodologies such as using experimental methods, subjective reports using
questionnaires, computational methods, and electrophysiology combined with eye tracking
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or physiological measurements, and neuroimaging. There is also a growing focus on looking
at complex cognitive processes on a spectrum to understand neurodiversity as it explains the
mechanisms of and cognitive vulnerability for certain cognitive disorders.
The downside of the pandemic situation has been the online interactions which are certainly
limited in terms of the enriching experiences one gets by being physically present at the
institution, in the labs and with fellow students. We understand, appreciate and respect the
patience and perseverance of our students. Everyone, including faculty and students, have
made efforts to adapt to the online teaching and learning as well as web-based
experimentation. We hope that we only learn and grow as disciplined researchers and
academicians trying to understand the innerworkings of mind and brain and keep working
on the methods and have a meaningful and humane approach to studying Cognitive Science.
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Congratulations!
Faculty Positions
Dr. Jay Prakash
Dr. Jay Prakash has joined as an Assistant Professor in the Thapar
School of Liberal arts and Sciences, Thapar University, Punjab. He
completed his Masters and PhD in Cognitive Science from CBCS.

Dr. Abhijeet Patra
Dr. Abhijeet Patra joined as a Senior Lecturer at Manchester
Metropolitan University, UK. He has done his master’s in Cognitive
Science from CBCS.

Amita Basu
Amita Basu has joined as Assistant Professor in Psychology, School
of Social Science, Christ University, Bangalore. She has worked on
Domain differences in decision making during her PhD at CBCS.

Abhishek Sahai
Abhishek Sahai has joined as Assistant Professor in Psychology at
FLAME University, Pune. He completed his Masters in Cognitive
Science from CBCS.
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Shruti Goyal
Shruti Goyal has joined as an Assistant Professor in Psychology at
FLAME University, Pune. She completed her Masters in Cognitive
Science from CBCS.

Nithin George
Nithin George has joined as an Assistant Professor in Psychology at
Ahmedabad University, Gujarat. He completed his Masters in
Cognitive Science from CBCS.

Postdoctoral Position
Dr. Bala Raju Battu
Dr. Bala Raju will be joining as Post-doctoral fellow in the Department
of Data science and Artificial Intelligence at New York University, Abu
Dhabi. He is currently a post-doctoral fellow at European University
Institute Max Weber Programme, Italy. He has completed his PhD
from CBCS. He has worked on cooperation and decision making
during his doctoral work using behavioural experimentation and
computational modeling.

Dhrubjyoti Sarma
Dhrub Sharma has joined as a Postdoctoral Fellow at the Department
of Psychology, Ashoka University, Sonipat, India. He completed his
Masters and PhD (nearing completion) in Cognitive Science from
CBCS. He has worked on emotion and consciousness during his
doctoral work.
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PhD Programme/Research Associate
Eshwar Naveen

M.Sc(2019-2021)

Indian Institute of
Technology- Bombay

M.Sc(2016-2018)

Vanishree Shivani
M.Sc (2019-2021)

Indian Institute of
Technology- Roorkee

Henning’s Lab
University of Bonn

Ankit Maurya

Sahithyan Shivakumar
M.Sc (2018-2020)

Research Associate
Emotion and cognition lab.
IISc Bangalore

Industry:
Himani Joshi

M.Sc(2019-2021)

Internship, SIEMENS Bangalore
(July-August 2021)
Associate Consumer Behaviour
Scientist, Pristine Infotech,
Mumbai Office
(joined Sept. 3, 2021)

Muhasin Rashid
M.Sc(2018-2020)

Associate Consumer
Behaviour Scientist, Pristine
Infotech, Chennai office

Dr. Abhilasha Srivastava
(PhD from CBCS)

Usability Engineer,
Philips Bangalore

6

Issue 6: September 2021

CBCS Newsletter

Research Article

Dhrubajyoti Sarma
Centre of Behavioral and Cognitive Sciences,
University of Allahabad

Is the Role of Emotion in Sense of Agency Predictive or Post-dictive?

Sense of agency is defined as the sense of controlling one’s actions and through them
events in the outside world. When you talk to a friend or have a conversation, you try
to predict his behaviour through understanding his facial expressions. Social
communications of such kind are important, and to have a fruitful conversation you try
not to make him angry or feel disgusted. This makes us conscious in having a sense of
agency over our actions and is also an important marker of us being conscious agents.
Having a feeling of agency is important and is also a central idea of responsibility in
our actions.
This construct of the agency has been studied with explicit measures as well as
implicit measures like intentional binding (IB). The intentional binding paradigm is an
implicit measure for sense of agency that differentiates between intentional versus
unintentional aspects of our actions. IB is defined as the reduction in the estimated
time between our voluntary action and its outcome. When we voluntarily act, the
action-outcome interval is reduced, while the unintended outcome of the action
selection expands this interval. Intentional binding is influenced by perceived control
and contingency, and in general, it has been explained using predictive or postdictive
mechanisms.
Currently, the effect of emotions on IB has been studied using auditory and visual
emotional stimuli. Also, the effect of mood on IB has been investigated. The results of
IB studies manipulating emotional outcomes, predictability and choice have been
equivocal. Certain studies found larger binding for positive emotions and others found
larger binding for negative emotions. To understand this construct in more detail we
did an empirical study. Given these conflicting results, we investigated IB with
emotional stimuli with both positive and negative emotions.
One significant issue with studies investigating the effect of emotions on IB is the lack
of “intentions”. The emotional expression in a given trial is not intended. Our
investigation involved “intentions” and we asked participants to choose between two
7
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emotional outcomes. We used angry and disgust emotions in our study paired with
happy emotions. We did four experiments involving both intentional actions as well as
instructional actions. In the intentional experiments, we asked participants to choose
between two emotion outcomes and
perform the IB task. In the instructional experiments we asked them to press the
respective key shown on the screen, and perform the IB task. We kept the contingency
at zero and varied the action-outcome interval at three levels.
Given our addition of intentions as a matter of choice, we found a strong binding effect
for negative emotions rather than positive emotions. A possible explanation for this
finding is attributed to the preparatory mechanism that is activated subject to negative
consequences of our actions. This mechanism is activated as a consequence of making
someone angry or feeling disgusted. We did not find this effect when participants
performed the same task under the instruction condition. In addition to that, previous
studies argued for a reduced IB for outcomes that are not predictable. However, with
explicit intentions, IB gets stronger for unpredictable outcomes. Overall, we found the
content of intention matters and the nature of intended emotion on sense of agency is
predictive in nature.
Publication: Sarma, D., & Srinivasan, N. (2021). Intended emotions influence intentional
binding with emotional faces: Larger binding for intended negative emotions.
Consciousness and Cognition, 92, 103136.
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Achievements
Awards/Honours/Fellowship received:

Shuborno Chakroborty
Shuborno is co-author of the book Maths Ace for class 6, 7 and 8
published by Pearson. He has also received a grant for a project titled
‘Risk assessment of open-ended problems: A capacity-building
approach for school students and teachers’ funded by the DST under
the Children Outreach program scheme. The Project aims to foster ‘Out
of box thinking', Innovative mindset, and Risk analysis skills (mostly
qualitative and partly quantitative) through low cost, hands-on openended problems to middle school students and teachers in Delhi-NCR.

Shivam Bohra
Shivam Bohra is a Master’s student at CBCS (Batch 2019-2021). He
has obtained an All India first rank in GATE-2021 (Psychology).
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Publications
1. Nigam, R. & Kar B. R. (2021). Conflict monitoring and adaptation to affective stimuli as
a function of ageing. https://doi.org/10.1007/s10339-021-01042-5
2. Rao, C., Sumathi, T. A., Midha, R. Oberoi, G., Kar, B. R., Khan, M., Vaidya, K., Midya, V.,
Raman, N., Gajre, M., & Singh, N. C. (2021). Development and Standardization of the
DALI-DAB (Dyslexia Assessment for Languages of India – Dyslexia Assessment
Battery). Annals of Dyslexia. doi: 10.1007/s11881-021-00227-z.
3. Sarma, D. & Srinivasan, N. (2021). Intended emotions influence intentional binding with
emotional faces: Larger binding for intended negative emotions. Consciousness and
Cognition, 92, 103136.
4. Singhal, I., Srinivasan, N., & Srivastava, N. (2021). One and known: Incidental probability
judgments from very few samples. Proceedings of the 43rd Annual Conference of the
Cognitive Science Society, Cognitive Science Society.
5. Basu, A., & Srinivasan, N. (2021). A Modified Contingent Valuation Method Shrinks GainLoss Asymmetry. Journal of Behavioral and Experimental Economics, 94, 101747.
6. Thiruvasagam,
S.,
&;
Srinivasan,
N.
(2021).
Gradedness
of
visual
awareness depends on attentional scope: Global perception is more graded
than
local
perception.
Consciousness
and
Cognition,
94,
103174.
https://doi.org/10.1016/j.concog.2021.103174
Research in focus
Through the eyes to the brain: Understanding influence of attention and
motor planning on pupillary light response.
Supriya Ray
Why don’t we often experience either overwhelming or impoverished brightness
with every cycle of gaze shift and fixation during the exploration of the visual
world of naturally inhomogeneous luminance? A simple answer might be that the
pupils of the eyes optimize the retinal illumination by limiting the influx of light.
But what causes a timely adjustment of the pupillary aperture? Although the pupil
constricts in light and dilates in dark reflexively, different cognitive states of mind
can still modulate its dynamics. Recently we studied pupil dynamics in the context
of decision-making and eye-movement. Our study on young healthy participants
showed that the rate of visually evoked pupil constriction was inversely
proportional to the reaction time of the impending gaze shift. In addition, by
means of simulation of a neuro-mechanical model of pupillary muscle plants we
showed that the pupil dynamics has potential to be a biomarker of planning for
rapid gaze shift [1]. We also observed that the magnitude of pupil constriction was
influenced by the luminance of the object at the location where attention was
deployed, despite the global luminance of entire display was kept constant.
[1] Pandey, P. & Ray, S. (2021) “Pupil dynamics: A potential proxy of neural preparation for
goal-directed eye-movement”, European Journal of Neuroscience (Accepted).
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In Conversation
Shrikant R. Bharadwaj BSopt., PhD
Director - Brien Holden Institute of Optometry and
Vision Sciences
Scientist - Visual Optics and Psychophysics Laboratory
Prof Brien Holden Eye Research Centre
L V Prasad Eye Institute
Telangana

Your research interests with more details about your current work, which you
consider as innovative.
SRB: I am the principal investigator of the visual optics and psychophysics laboratory at
the Prof Brien Holden Eye Research Centre, L V Prasad Eye Institute. My lab focuses on
understanding how the optics of the eye influences the way we perceive form, depth and
motion vision. We have two eyes but we see things single owing to the brain's ability to
combines the information from the two eyes into a single unified percept. Many a times,
we encounter situations where the input from the two eyes are dissimilar (e.g., different
amounts of blur in the two eyes). How does the brain combine such information to a single
input? Does it combine the monocular inputs at all or does it discard information from one
eye? What strategies does the brain used to achieve the desired result and how does it
influence our perception of form and depth in this world? All these questions are at the
heart of my laboratory's research agenda. We publish all this work in top-tier peerreviewed journals related to vision science, experimental psychology, neuroscience and
cognitive science. Many of these papers also get published in clinical journals as the work
is of translational relevance to ophthalmologists and optometrists.
2. Methodology that you work with and the challenges associated with it.
SRB: The lab uses a combination of experimental, behavioral and computational
techniques to address the aforementioned research agenda. Experimental techniques
include psychophysical evaluation of the participant's response to a given set of stimuli and
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deriving performance indices from these responses (threshold, accuracy, precision, etc).
Behavioral responses include measures of oculomotor performance like focusing and
binocular eye alignment using autorefractors and eye trackers. Computational modeling
involves simulating the psychophysical responses using statistical decision-making
modeling (e.g. ideal observer analysis) and controls-engineering modeling. All these
analytical approaches are employed on humans with different disease conditions and their
responses are compared with age- and gender-matched controls. Apart from the technical
challenges in setting up the experiment, a significant challenge includes applying these
paradigms to a naive patient population. The aforementioned experimental paradigms are
typically run on experienced observers from the lab where certain assumptions about their
understanding of the task can be made. Such assumptions are rendered invalid when
dealing with the patient population, challenging us to tweak the experimental paradigm for
this population, without compromising on its scientific rigor/validity.
3. Career opportunities, training and prerequisites as a guide for students
entering neuroscience/ cognitive science.
SRB: Vision Science research is in its infancy in India and there are only a handful of us
working in various aspects of vision science distributed throughout the country. The field is
also very diverse, involving multiple disciplines like optometry/ophthalmology, cognitive
science, neuroscience, computer science, engineering, experimental psychology etc.
Amongst other sensory system in the body, vision is also relatively easily accessible and
amenable to experimentation. Several important insights about neurophysiological
decision making can be derived through relatively simple experiments. The kind of
research I pursue does not require lots of funding and intelligent experiments can be run
quite frugally through grants from the Government of India. Considering all this, I believe
that vision science research is India is a fertile territory for budding scientists and students
to consider. There are PhD programs and post-doctoral training opportunities available at
my institute for interested candidates. Similar such positions are also available across
institutes/laboratories that have invested in visual neuroscience research in our country.

12

Issue 6: September 2021

CBCS Newsletter

4. Challenges in your field of research, anything that keeps you going, and
new technologies related to methodology that you look forward to incorporate
(if any).
SRB: While the infancy nature of vision science research in India is a boon in some
respects, it also throws several challenges for seamless functioning of science in this area.
Many systems that are enable a well-oiled research machinery in the West are yet to be setup in India. Some of these include, a good quality annual vision science conference for
exchange of ideas amongst like-minded colleagues and to overcome research isolation,
having good quality machine shops, computer programming support systems, source for
experimental accessories (e.g. optical parts for my experiments) all need to be developed.
The Government of India should also better recognize and reward multi-disciplinary
research that aim to break the classical silos and contribute to novel developments in
science and technology in our country.
In the context of new technologies that are in the horizon, we have been teaming up with a
world expert in visual optics, Prof. Pablo Artal, from the University of Murcia, Spain, to
build an optical device that can simultaneously correct the distortions of both eyes and
render it optically pristine. We can use this technology to study the limits of visual
perception and how much of this limitation is contributed by the optics of the eye and how
much by the neurology. This technology will also pave the way for developing novel
treatment protocols for patients with distorted optics in their eye (e.g. customized contact
lenses for patients with a disease called keratoconus).

******
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Alumni Corner
Dr Asma Hanif
Research Scientist
ITC Life Sciences and Technology
Centre, ITC Ltd., Bengaluru

It gives me immense pleasure to write in the alumni corner for CBCS. The solid foundation
laid at CBCS of basics principles of scientific inquiry and curiosity to understand brain and
behavior has been at the core throughout the career path that I have chosen.
I joined CBCS in 2006. As a recent graduate in life sciences, I had no clue about what to
expect in the new area of Cognitive Sciences. The only thing I knew was that I was curious
to learn about brain and behavior. A senior in Psychology department at AU directed me to
visit CBCS and I instantly fell in love with the centre. The warm and welcoming staff and
mentors, the labs (where I witnessed behavioral and EEG experiments in action) sparked
my interest and I decided to give it a shot. The two years at CBCS exposed me to various
research fields, and what interested me the most was Prof Narayanan’s work on interplay
of cognition and emotion. I continued my doctoral research in the same area when I
pursued my PhD at University of Guelph in Canada under the guidance of Prof Mark J
Fenske.
After completion of my PhD, joining an academic institute for post-doctoral research was
the most apparent choice. However, I had a short stint at a university in India, before I
realized that I would be better suited in applied research than pure academic research. I
wanted to utilize my research skills in better understanding human behavior to impact
business decisions. I joined ITC Ltd, a well-known Indian conglomerate of businesses,
with a great expanse of business areas: ranging from established hotels and tobacco
business to newer Fast moving consumer goods (Personal care, Foods). I joined
Consumer and Sensory Sciences group in ITC R&D Centre, to establish a Behavioral Lab
for Personal Care division. In the past 7 years, I have worked on gaining consumer
insights to impact business decisions for several products. Majority of my work utilize
14
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interviews,

eye

tracking,

behavioral

coding,

and

psychophysiological measures to decode consumer behavior.
My area of research has also expanded to various new fields, in the light of ever-changing
business landscape., but the core skills of research methods, statistical analysis, scientific
writing and that I have gained while my masters and PhD have always helped me staying
relevant in the industry job. In my professional journey, I have gained knowledge about
business and marketing too, which is extremely important in any industry job. I enjoy
working in the industry since I get to employ my research skills in tackling new research
questions and a dynamic multi-faceted collaborative workspace leads to continuous
individual growth and development.
My advice to students doing their masters is that- Grab every opportunity to strengthen
the core research skills and keep honing your scientific curiosity by trying to question
what’s, why’s and how’s about everything around. Never cease to identify research
questions, form and test your hypotheses and excel in scientific thought process.
All the best!
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Dr. Abhijeet Patra
Senior Lecturer
Manchester Metropolitan University, UK.

My research interests are in improving the understanding of the interplay between
cognitive and linguistic processes required for successful communication in healthy and
neurologically impaired speakers (such as aphasia). The pursuit of a research career in
communication disorder stems from the theoretical experience I obtained during my
master’s degree in cognitive science in consort with the clinical exposure attained during
the four-years of my undergraduate degree in speech-language pathology and audiology. I
gained a deeper understanding of the human brain from a multidisciplinary perspective
while majoring in cognitive science during my master’s degree from the Centre of
Behavioural and Cognitive Sciences (CBCS), Allahabad, India. My master’s dissertation
work – under the supervision of Prof. Dr. Bhoomika R. Kar – examined whether speaking
more than two languages have a beneficial effect on task performance that requires
switching between multiple mental-sets.
Seeing both sides of the coin (theoretical and clinical), I realised that I needed to apply my
knowledge to bridge the gap between the theoretical and clinical understanding of
communication disorder. I received the prestigious Felix scholarship in 2013 and started
my PhD journey at the University of Reading, UK under the supervision of Dr. Arpita Bose
and Prof. Dr. Theodoros Marinis. My PhD project provided a foundation for future
research on understanding the interplay of linguistic and cognitive control processes
during word production in healthy bilinguals as well as in bilinguals with aphasia
population.
During my postdoctoral training at the Moss Rehabilitation Research Institute (MRRI),
USA, my goal was to apply my academic experience to develop and implement treatment
studies to alleviate speech and language impairments in aphasia. A recent example of this
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aspect of my work – under the mentorship of MRRI scientist Dr. Erica L. Middleton – is a
series of studies that examined the lexical competition during word retrieval and how welldeveloped learning principles from the learning and memory literature can be applied to
alleviate such word retrieval difficulties in aphasia. My postdoctoral training at MRRI also
enabled me to investigate the neurophysiological processes underlying language
impairment in aphasia. In the second year of my postdoctoral training, I was awarded an
Albert Einstein Society’s grant to investigate the electrophysiological correlates of speech
error monitoring in aphasia. In addition to the word production research, I am now also
examining the relationship between sentence comprehension and cognitive control in
aphasia and in healthy population using web-based, behavioral, and electrophysiological
methods. For this project, I am working with Dr. Malathi Thothathiri who is an expert in
sentence processing and currently an associate professor in the George Washington
University, USA.
Starting from this August, I will be joining as a senior lecturer of speech-language therapy
at the Manchester Metropolitan University (MMU), UK. In this new position at MMU, I
will continue pursuing my current research interests as well as develop, deliver and help to
lead undergraduate and postgraduate programs in speech-language therapy.

*****
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Student Column
Hariharan Purohit
M.Sc final year, CBCS

‘Is the brain a predictive machine?’
Imagine a scenario: You wake up in the morning and are in need of some coffee to toss
away those ‘Monday blues’. So, you go to your kitchen and prepare some much-needed
coffee. You pour the coffee powder in a cup, pour the hot water, followed by the creamer as
per your taste. You then pick up your cup and take a sip. This whole sequence of actions
would be completed in mere minutes and you would not even be ‘fully awake’ until you
have that first sip of coffee. Many questions can be asked from this example: “How did you
know where the cup is placed or where the coffee powder is stored?” You could just
answer: ‘I believed that these things were located here in the kitchen.’ Such a statement
indicates the presence of ‘belief states’. Other questions such “the purpose of making coffee
in the morning was to wake you up”? can be answered as ‘I needed a morning drink to
wake me up.’ This statement would indicate the presence of ‘desire states’. Cognitive
science has theorized about how such mental states give rise to action.
A well-known conceptualization of the mind indicates that beliefs and desires are two
separate states, both influencing the perception-action loop in two separate ways (Shea,
2013; Yon, Heyes & Press, 2020). Recently, this conception has been questioned on the
basis of a different formulation, known as predictive processing theories. Such theories
argue that the belief-desire dyad can be replaced by a singular concept; that of prediction
(Clark, 2013). Such predictive processing (PP; Hohwy, 2019) accounts theorize that the
brain’s internal state of prediction is achieved by assuming that the brain harbors an
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internal ‘model’ of the outside world. The model includes hidden causes about how a
sensory input (e.g. seeing a cup placed on the kitchen tabletop) arises. Just like a scientist,
this model hypothesizes about the underlying causes, giving rise to certain probable
predictions. When such predictions fall out of line with reality, via sensory inputs, it gives
rise a prediction error. Theories abound about how this model is realized inside the
biological organ that is the brain. Yon et al. (2020) indicate that this ‘structure’ would
involve a hierarchical setup where cortical areas in the higher-up level generate hypotheses
that are fed into lower-level regions of the brain that encode the ‘raw’ sensory input from
the environment.
A functional notion of the brain as a ‘prediction device’ would be further accomplished by
the type of inference involved. Perceptual inference (Press, Kok & Yon, 2020) would
involve the incoming inputs influencing the internal model’s hypotheses and changing
them while active inference (Brown et al., 2013) involves top-down inputs driving actions
in a manner that would fit one’s prior predictions with the world. But how do we decide
between these two? PP accounts indicate that the inputs (top-down or bottom-up) can be
weighted based on precision, leading to different weights allotted to the inputs depending
on the context of the situation, and opting for the method that best fits (optimizes) the
predictions while minimizing the error (Howhy, 2019; Yon et al., 2020). For example,
making coffee in the morning would be a daily act where the predictions about the
locations of the various items and action sequences are lot more probable, leading to less
weights on our perceptual consequences. On the other hand, making coffee in the night
with the lights out would involve more weights for the underlying inputs such that the
predictions change as per new input.
Thus, predictive processing accounts can do away with concepts like beliefs and desires by
replacing them with prediction states that allow for the brain to both influence and be
influenced by the environment while also allowing such an account to provide a unifying
theory of the mind, that goes beyond humans.

*****
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The Editorial Board

Prof. Bhoomika R. Kar
Chief Editor

Dr. Amrendra Singh

Dr. Niharika Singh

Post-Doctoral Fellow, CBCS
University of Allahabad, Prayagraj

Assistant Professor, CBCS
University of Allahabad, Prayagraj

Ganga Tiwari
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PhD Scholar, CBCS
University of Allahabad, Prayagraj

M.Sc Student (2017-2019)
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The article was published in Times of India for Prayagraj City dated 24th March 2021
Contact:
Mr. Puneet Kumar, Administrative Officer, Centre of Behaviorual and Cognitive Sciences,
University of Allahabad, Prayagraj – 211 002. E-mail: puneet@cbcs.ac.in, mobile: 831 7070 392
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