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Materials presented are drawn from

- Rohini’s talk during ICWIP2023 inauguration
- talk on Rohini by Ram Ramaswamy

- IPA GIPWG reports
- TIFR Vigyan Vidushi reports

- Photos from many friends, colleagues and Rohini’s family

Many Thanks ...



.. a name I call myself...

| work Lin the aren of high
energly physics
phenomenology:

the subject of the fundamental
constituents of nature, and how

they ave put together.”
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Early Journey...

* Born in 1952, Rohini was the second of four sisters. She studied in
Huzurpaga, a well known school in Pune.

* BSc Physics at the local Sir Parshurambhau (SP) College
* MSc at the IIT- Bombay

* She went to the State University of New York in Stony Brook 1n

1974 for PhD and worked with Jack Smith. After getting PhD she
returned to TIFR as a Visiting Fellow 1n 1979.

* 1982 - she got a position 1n the
Department of Physics at the
University of Mumbai

* 1995 - she moved to the Centre for
Theoretical Sciences, IISc

Bangalore from where she retired in
2018.




Some early encounters with gender barriers

The school did not have science subjects
for girl students, only domestic science
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Reforms That may be Introduced in my School

The school, to 1ts credit, took the criticism to heart. Science was
introduced from the 5™ grade and the labs were improved. On
hindsight, this appears to be the beginning of her legacy.... - ek

Demand what is due with proper arguments, because nobody hands you anything on
a platter.

After her MSc, she was advised by a well meaning teacher against going abroad...he
asked why she would want that, and said they would find her a nice advisor in India...
whereas he gave an exact opposite advice to a junior male student.

Job options ....7?



Does gender matter in Science ?

* Since 2000, she passionately pursued gender equality in the workplace.

 Concerns — low numbers of women scientists in all the institutions that she had
been part of, ( almost always the only woman

Problem is not with women (scientists), but it is a systemic problem

“The path to go to a situation when we will
just speak of scientists/engineers and not their
gender, surprisingly, goes through the path of

being very aware of the same for a while!”

Oosterpark in Amsterdam
between two downpours!



Women in Physics in India: the journey
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Starting point
The First International Conference on Women 1n Physics by IUPAP held 1n Paris

-- a speaker as ‘Asian Success story’.

Jyoti Gyanchandani, Neelima Gupte
Sumathi Rao (leader), Rohin1 Godbole,
Sunita Nair

Part of the Indian team for the first International Conference on Women 1in
Physics held by IUPAP in Paris in 2002

Part of the Indian Delegation to the GBM of IUPAP in Berlin the year after,
where the recommendations arising from 2002 meeting were adopted by IUPAP,
with specific recommendations to all stake holders, including science academies.




“..Right after the ICWIP In Paris and adoption of the recommendations by
the I[UPAP GB , we came back to India all charged.

Real takeaway point of ICWIP- | was that all of us felt we were not alone

and the reasons for the most issues we faced were not within us but rather
In the system and processes.

Personally, | looked at the Initiatives that could be started at the level of
academies. But at that time Indian Academies of Sciences (IAS- Bangalore)
had one woman fellow in physical sciences (yours truly) and the Indian
National Science Academy had two (Prof. Bimla Buti and self)

Hence those early efforts were about Women in Science! Addressed issues
of young women trying to make a career in Science not necessarily Physics.

Rohini Godbole @ ICWIP2023 inauguration



Initiatives of the WiS WG :

1. Issues of the Indian Journal of Education (Resonance) entirely authored by
women physicists and astrophysicists

2. Issue of ‘Physics News’ Journal of the Indian Physics Association as well as a

section of India’s multidisciplinary journal called Current Science (India’s
Nature) authored by Women Scientists!

Volume 112 Number 7 10 April 2017

BULLETIN OF THE INDIAN PHYSICS ASSOCIATION
www.ipa1970.org.in
January-March 2017 No. 1 Vol. 47 ISSN : 0253 - 7583
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GIPWG ...

Formation of the Gender In
Physics Working Group

(GIPWQG) of the Indian Physics

Association, headed by Prajval
Shastri

Holding of the first Gender in
Physics Conference 1n India
‘Pressing for Progress’ in 2019

Hyderabad Charter

guiding principles to achieve
gender equity

Pressmg for Progress 2019

An IPA National Conference towards Gender Equity in
Physics
19 - 21 September 2019, University of Hyderabad, India ij

Fundamental Principles
* People of all genders have equal potential to excel in all aspects of physics practice

* Utilizing the talents of all is essential for the physics enterprise to achieve its full potential
Guiding Principles

® Gender disparity in physics is due to both patriarchy in wider society and gender bias within the enterprise
® Time alone will not achieve gender equality and therefore conscious action is essential
® Closing the quantitative gender gap at all levels of physics practice is a necessary step to achieve equality

® The culture of physics also needs to transform in order to make all talent feel welcome, be acknowledged and
used

® The practice of physics is a social activity and addressing its gender bias requires insights from the social sciences
® The interventions and strategies must be such that they do not endorse societal patriarchy

® The interventions must adapt to the evidence from regular monitoring of the status of the enterprise

® When a process of selection reduces the gender fraction from that in the pool, it is a signature of a biased process
@ [nstitutions must assume immediate and ongoing responsibility to move towards gender equality

® The commitment of institutional leaders is key to make progress




Additional information ...

PHYSICS NEWS

BULLETIN OF THE INDIAN PHYSICS ASSOCIATION
January - June 2021 Vol. 51 No.1-2 ISSN: 0253 - 7583
www.tifr.res.in/~ipa1970
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Physics News

History of the Working group of Women in Physics in India

Sumathi Rao

Harish-Chandra Research Institute, Chhatnag Road, Jhunsi, Allahabad, 211019, INDIA
E-mail: sumathirao1999(@gmail.com

Sumathi Rao got her Ph.D. from the State University of New York (USA) in 1983 in the field of high
energy physics. She is currently an honorary professor at the Harish-chandra Research Institute in
Allahabad, where she has been since 1995. Her recent research work focuses on topological quantum
matter and on transport in low-dimensional systems. She is a fellow of the National Academy of
Science in Allahabad and of the Indian Academy of Sciences in Bangalore. She is currently a
divisional associate editor in the condensed matter division of Physical Review Letters. She was one
of the initiators of international conferences of women in physics, led by the International Union of
Pure and Applied Physics, and has played an important part of the worldwide movement to improve
the representation of women in physics.

Abstract

A brief history of the efforts of the women in physics since 2000, which led to the launch of the working group for gender
equity in 2017 as a part of the Indian physics association, is presented. As part of this history, the impact of the International
conferences on women in physics held by the International Union of Pure and Applied Physics (IUPAP) in India and how it
contributed to the work on gender equity in science in India is also discussed.

Physics News

Women in High Energy Physics in Post Independent India

Bindu A. Bambah

School of Physics, University of Hyderabad, Hyderabad, Telangana 500046, India
E-mail: bbambah@gmail.com

Bindu Bambah did her Ph.D. from the University of Chicago in 1983 under the guidance of the Nobel
Laureate Prof. Y. Nambu. Her research is focussed on high-energy physics (theory and experiment)
and non-linear dynamics. She was awarded the UNESCO, ROSTCA Young Scientists Award for
South Asia in 1991. She is currently leading the University of Hyderabad group in the Experimental
neutrino program at Fermilab, USA. Prof. Bambah has started undergraduate courses on scientific
methodology and given lectures to school students on the importance of scientific thinking in all
spheres of life. She also works on methods of inducting and training women to assume leadership
roles in the physical sciences.

Abstract

In this article, I will examine the status of gender parity in post-independence India by looking at women's lives in High energy
physics. From the first-hand experiences of some of the pioneering women in the field, T hope to examine whether gender bias
is a real threat in high-energy physics.




Rohini Godbole @ ICWIP2023 inauguration

Whew [ came back to india in 1979 heard names of only TWO senlor women
physteists, Prof, Bhawmati and Prof, Blmla Buti. Both theoretical physicists. |
was the first womawn post doctoral fellow in theoretical particle physics in the
Tata nstitute of Fundamental Research

Nowe of us even heara about Prof. Blbha chaudhuri, the first woman
experimental particle physicist who had worked in elite institutes in ndia till
recently!

So compared to that the situation has mproved mmensely!

Polints to wote:

Increase Ln nos. only recent.

Froction Ln elite nstitutes smaller compared to the Lniversities

Participation of women in Physics s considerable but reduces with Level of
authority and percelved Lmportance of the Institutes.

Fractlon in awards , fellowships and decision making and/or Leadership positions
even smaller

Now we have two women directors tor a physics and astrophysics institute
respectively



Why so few women scientists - what is the real reason?

India has about 2.6 million women graduates in STEM, about the same (or higher)
than men.

Poor representation in faculty positions - typically less than 20% 1n most
departments, except at predominantly teaching institutes. Only 5% of university
department chairs are female. Less than 10 institutes have women Directors (no IIT
or IISER) and few Central Universities

Underrepresented 1n institutional leadership positions:

Initiated systematic data collection ....
3 major efforts

® first report on access of Indian women to a career in Science by the Indian National
Science Academy 1 2004.

® Trained Scientific Women Power - How much are we losing and why?
(2010) (IAS-NIAS research report)

® Women Scientists in India, R M Godbole and R Ramaswamy Country Report, in
Women 1 Science and Technology in Asia, 2015 AASSA Report, pages 67—84.



Surprising Findings of IAS-NIAS Research Report 2010

» Significant participation of women in studying/teaching at school/UG
level, however numbers plummet for women pursuing research
careers. Numbers further decrease with perceived high status of the
institution and with increasing position of the hierarchy

* Need for transparency in selection procedure at institutes

* Majority of unemployed women PhDs said “they did not get jobs”
(about 67%), while only 3% cited “family reasons” for not working

* About 85% women said they managed to balance family and career,
many chose to negotiate winding career paths to stay on research

track after child birth

* About 14% women single, significantly higher than male counterpart
(370)

* The proverbial “Glass Ceiling” comes not from family but from
systemic biases at institutional level

Responses also highlighted
— Non-availability of jobs and non flexibility 1n attitudes of institutions
- The presence of INVISIBLE BIAS !



Leaky pipeline (Schematic)

Eminent
— Scientist

Glass ceiling

easons for the le

Educational hierarchy

Akanksha Swarup, Tuli Dey, doi: http://dx.doi.org/10.1101/817668

The attrition rate has mostly stayed the same over the years !!!



What does it take to be a woman scientist in India today?

 Lilavati’s Daughters: The women scientists of India

» Rather than look either to world history or to our own history for scientific
heroines, 1t was necessary to tell the story asitis ...

100 successful women scientists who worked in modern India to write what
helped and hindered them: Lilavati's Daughters. Published in 2006. Translated
into many Indian Languages.

LILAVATI'S DAUGHTERS

The Women Scientists of India

“Personally t got insplration to bring this out due to
tea time conversation tn (CWIP Lin Paris tn 2002
talking to women friends from Malaysia, Ghana,...”

(Rohini)
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What do Lilavati's daughters tell ?

Ram Ramaswamy summarises...

* Parental (and in-law) support
* Strong female role models in school and colleges
* Help during early career for raising children

* Support from Mentors, seniors
* Chance/luck....
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"Lilavati's Daughters", a book published by IAOS, Bengaluru,
features about 100 essays on which of these groups of people?

A: Indian women scientists « B: Indian women historians
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. C.Indian-women-architects - > D: Indian women poets . :
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A Girl's Guide to Life in Science

A new book for younger girls, which contains a small

description of the Science that the women whose stories are in
the book .

Rohini Talked about herself candidly

“ ..My Journey has been wonderful one, but I must say that I was unsuccessful in
balancing personal and professional life...

...In my generation, it was falsely assumed that we could be a superwoman,
managing both career and life perfectly..

.... One requires a big helping of luck for a woman to combine a successful career
in science and a happy family, given the lack of institutional and social support
structures...”



Indian women in
science are a very
diverse group and
hence, “one-
solution-fits-all”
would not work to
support them all.

(Formal policy change,
administrative leadership)

imate Change
or
stitutional Transformatio

Bottom Up
(Individual, grass roots)




Way Forward ...

* Acknowledge that there 1s a problem — 1t does not get corrected with time

* Proactive role to improve environment — everyone (male and female) must be
included

» Raising awareness, promote Mentoring & Networking

* Be vocal about biases — not problems of individuals alone

Multipronged approach needed (well known)
each of us has the responsibility to mitigate the gender bias

Be a WOMAN — WOrk for Mentoring And Nurturing



Climate change...

* “Two-body” problems - Many 1nstitutions discourage linked appointments.

* One of the most significant barriers for women 1n science 1s maintaining a
career inside organizations that are designed by men and for men
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Climate change...

A real commitment to gender sensibilities and not just a patriarchal attitude that
“facilitates” women.

Ram Ramaswamy (in talk on Rohini)

“... The diversity of an institution correlates with its vitality, with the new
Ldeas that can come forth, and with its essential character, Gender Ls one
component of such diversity, Academic institutions that are committed to
ensure and enable the participation of women at all Levels of academics are
the richer for it, so menasures that can be taken to promote institutional

gender balance are lmportant ano should be encouraged.

A corollary, therefore, is that policies and attitudes that suppress or reduce
such diversity need to change. ...”



Initiatives by Govt, Industry & NGOs

* Women scientist scheme (WOS/Kiran)— fellowships for women with a break in
career

* Mobility schemes to help relocation of women scientists

* Child care leave

* Women technology parks, women only universities

* Power Fellowships and Power Grants for women researchers (2020-)

# SCIENTIFICALLY 3¢

* GATI (Gender Advancement through Transforming Institutions)

similar to Athena Swan accreditation scheme in UK (2020-)

* Special Recruitment drive for under represented categories YOURS
, . . . Y Selected Indian
* Mentoring programs (e.g. VigyanVidushi -TIFR) Women Scientists

* Science, Technology and Innovation Policy (STIP) of DST
— Inclusivity measures
* A Braided River - the Universe of Indian women 1n Science

(recommendations by DST &UNESCO, 2022)
* Policy for Improvement of gender balance in Nuclear Sector (June 2023)



Rohini's Prominent role in Gender-in-STEM (2000-2024)

Member, Expert Committee, Implementation of Programmes for Accelerated
Participation of Women 1n Science and Technology, Department of Science and
Technology.

Chair, Advisory Committee of the Department of Science and Technology, for the
implementation of the Gender Advancement Transformative Initiative (GATI).
Chair of the committee to draft the *’Equity and Inclusion Chapter of the Science
and Technology Innovation Policy of India’, STIP-2020.

Member, *The World Academy of Sciences Gender Advisory Committee (TWAS
GAC)’, 2021-2024.

Member, Standing Committee of Women 1n Science of the Government of India,
2015-now.

Chair, Committee for Physical and Mathematical Sciences, WOS/A scheme of the
DST, 2004-2007.

(Founding)Chair, Panel for Women 1n Science of the Indian Academy of Sciences,
Bangalore, India (2005-2016).

Member, Joint panel for Women 1n Science of the Indian National Science
Academy, Indian Academy of Sciences and The National Academy of Sciences,
India (2014-now).

Convener, Committee on Women 1n Science, of the Indian Academy of Sciences,
Bangalore, (2003).



Honours

Ordre National du Merite, Civilian Honour of France,
January, 2021.

Padma Shri, Civilian Honour of India, January 2019.

Fellowship of Science Academies: INSA, IASc, NASI,
TWAS

Honorary Doctorates : Visweswaraya Technological
University, Belgaum, Indian Institute of Technology,
Tilak Maharashtra Vidyapeeth, Pune, S.N.D.T. Women’s

University.

S.N. Bose Medal for Theoretical Physics of the INSA,
J.C. Bose fellowship of the DST, Meghnad Saha Medal
for Theoretical Physics of the Asiatic Society, 2007

Distinguished Alumnus Award by the Indian Institute of
Technology, Powai, India, 2004.




Are MCQ) tests Gendered ?

The poor success percentage of women candidates at entrance examinations for
various levels of higher education, may be one of the contributing factors as majority

of these examinations are objective type.
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Q1. Is there a gender dependence of the Webinar on
Are Multiple

fraction that clears the various entrance tests Choice Questions
(MCQ) tests in

for higher education in STEM? STEM gendered?

June 21, 2023 | 3:45-6:00pm IST

Q2. Does this depend on the type of the PANEL DISCUSSION

Satellite Event of ICWIP 2023

entrance test? Does MCQ nature of the tests
add to this gender divide?
Q3. If yes, what are the possible reasons?

Should one / can one correct for 1t?

Ca-chairs, _OC-1C0WIP 2023:
Prof Yandana Nanal and Srubabati Goswami

Qrgan'z ng Carmittes for Panel Discassion:

Prof Vandana Nanal Prof Priya Joharl
Prof Srubabat| Goswam| Dr Priyanka Grover

Prof Susanta Sinha Roy Dr Srijita Banerjee
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* In India, admissions to almost all the prestigious engineering and Ph.D. programs
are at least partly based on performance in MCQ tests such as JEST, GATE or
JEE. In these exams the fraction of applicants who clear the MCQ shows a huge
gender dependency.

* the toppers in the University examinations in India, which are not MCQ type,
are dominantly women.

* there are big differences in the gender dependence of the averages and of the
gender distributions at the top!

* Sclection rate at IIT : 6.4% for male applicants, 1.9% for female applicants

Rigorous and wider studies of correlation
™ e between gender differences 1n cognitive

Iy
, ¢

activities of different types 1s essential to
understand the gender differences in MCQ test
results and thus indicate possible steps that
could be taken to make the success percentagg

P3RS
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physicsworld

DIVERSITY AND INCLUSION NEWS

Gender gap in physics entrenched by biased collaboration networks, study finds

04 Oct 2024

Biased collaboration and citation
patterns are responsible for driving the
gender gap 1n physics.

Poor female representation persists due

:I::irrryr:]l;lget:Z::;f:;ag:;.d(zgmk;?;r;;:oi:kszz);sgilfasnic;r;tii;ues, according to a new study, because male physicists are more likely to collaborate with and cite tO e Stab li She d mal e phy S i C i Sts
preferring to work with early-career

male researchers. (Communications
Physics 7 309)

Suggested interventions to alter the network dynamics :
e creating opportunities for junior women to collaborate with senior men

* giving female researchers more opportunities for funding and promotion
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(2020 onwards)

This unique 1nitiative for women students 1s aimed at providing opportunities to
level the playing field as well as increasing awareness.

Importantly, this program will enable the young women research aspirants
to interact with women scientists, which will help in breaking the gender
stereotype.

What program aims to do

* Give advance training in Physics with emphasis on basic
concepts and problem solving

« Give information about opportunities for career in Physics
research (globally)

« Give a glimpse of challenges, to help you prepare to face the
same.



VV (Physics)

A summer school of ~3 weeks duration for MSc women students

-on threshold of deciding whether to opt for PhD/ Pursue career in Physics

Training in advanced Physics with emphasis towards research

Interactive Guidance Sessions for Research Career in Physics & gender
related challenges

Introduction to Physics Education Research at HBCSE
Bimla Buti Vigyan Vidushi Projects

(Supported by Buti Foundation 2024--)




4@ VV (Physics)

«  Workshops
a) for Research Career in Physics : Opportunities & Challenges
How to pursue a PhD, possibilities after PhD, application/proposal writing
b) Improving self-confidence, combating biases, gender related challenges
«  Group discussions with Women Scientists - to enable a free dialogue

experiences of fellow women physicists pursuing research career in
physics

«  Special lecture series by Eminent Women Scientists




RECOMMENDATIONS (2005 - ICWIP paper RG et al)

The following recommendations, most of which are in line with the [UPAP
resolutions of the First and Second International Conferences on Women 1n
Physics, have been made by several of the above bodies:

Make new support systems, such as science camps for girls, for inclusion of
underrepresented categories and increasing the number of girls competing in
university entrance exams (now very low in India).

Offer incentives to institutions to hire women and make 1t possible for spouses
to work at the same 1nstitution.

Modify organizational structures to make workplaces more women-friendly.
Child care, flextime, and parttime jobs are recommended. Some flexibility in
rules regarding leave, age limits, and transfers 1s suggested.

Give accomplished women speaking slots at conferences and memberships on
decision-making bodies.

Monitor compliance with the government mandate for grievance cells for
sexual offenses and discrimination. The ability to refer certain cases to a central
cell for redress has also been recommended
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all the (VV) students gone ..?
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data collected 1n June 2025 (for VV2020-24), among the responding participants
(~132) who had completed their masters degree, 55% were either already
pursuing, or just entered a PhD programme in Physics/Astrophysics and ~33%
are planning to apply for the PhD at the next opportunity



Feedback from yesteryears...

« Most have found courses and materials useful
« Most have appreciated interactive discussions with women scientists and career

guidance workshop (unique feature)

Did the overall experience at VV, and, in particular the mentoring that you received, |_|:| Copy
play a role in your career choice? (Tick as many as you want)

59 responses

No, VV did not have any

o 1(1.7%)
significant effect on my career...

Yes, the VV courses helped me 4 /A0 70/

prepare better for competitive-e— ’
es_the mentoring at VV made \

35 (59.3%)

< me aware of different career op...

| Yes, the mentorlng at Vv 47 (79.7%)
mproved my confidence or hel...

Yes, theTrentering at VV made |l (1.7%) /

me more inclined on pursuing. ..

0 10 20 30 40 90




Prof. Rohini Godbole

Indian Institute of Science

18th June 2020; 16:30 IST
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Vigyan Vidushi 2020
Tata Institute of Fundamental Research




You are in the top three scorers in a
semester end test.

You hear a comment from a friend
“Congratulations, | am surprised to
see your name in the top three”.

Vigyan Vidushi (Physics) 2026
CD workshop

- Combating Biases

Deepa Chari (HBCSE) and Vandana Nanal (TIFR)
27 May 2026

Alisha and Somesh needed to measure
the magnetic field data in an
experiment. Their teacher suggests to
take a look at the data after they
complete the experiment .

Once the teacher leaves, Somesh
suggested that he will make
measurements, while Alisha can enter
the data in the Excel sheet.



Major takeaways (in %)
of activity on
identifying biases,imposter, microagressions

m [ can also be ased and need to be aware of 1t

® Biases can affect the decision that | make about others (or others make
about me).
w Implict biases can impact negatively

® Minorities are affected by biases and can develop self-complex.

® One need not to be a bystander, timely interventions can make a

difference (whenever feasible)
| Mlﬂl’ﬂﬂgIESS]ﬂIl ]I[lIJE['.tS minorities more

# I don't think I can change the way society thinks

® | am not alone to experience it

® One can feel 'imposter’ depending on the situation/context.
w It 15 not limited to students or people at their early carcers.
W It 15 okay to have the feeling of imposter

m [t projects imagmary barrers

® There 15 no one solution for all

Major takeaways (in %) of activity on imposter




Gain in understanding of notions (%)

- comparisons of pre-post scores on the
scale of 0-4

Microagressions

Implict Bias

Imposter syndrome

0 20 40 60 80 100
% of students showing some gain in understanding

feedback from ~70 students
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testimonials...

These interactive sessions were very helpful in the
sense that most of the students were not clear about
their career options which were cleared by experienced
personalities, and the biggest gain was the confidence
to speak and share your problem with other people
which was very difficult even for me but in smaller
groups we couldn't hide and have to speak up hence it
has boosted our confidence to talk and discuss with

others.

- D

VV gave me the boost of confidence that was
missing in my life earlier. Before VV | never
really believed that | could get into an IIT for my
PhD but talking to all the mentors and the other
strong women who helped me believe in myself
and now | am pursuing my PhD at one of the
leading institutions in our country

- D

The safe space that these sessions provided cannot
be overstated. In all my academic career, | have
never had access to such a forum where | could
discuss my fears and insecurities without fear of
being judged. The inclusivity that the mentors
promoted made all of us also bond together as a
group. ......... It was nice to bond with others who
seemed to have the same kind of fears and was an
opportunity to help each other through our fears
instead of pushing down. | also enjoyed being in a
woman only space where we're taught to see each
other as friends and helpers instead of competitors.
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Imposter Syndrome / Implicit Bias? ;
Explore some common situations.... \

& reflect for fostering a positive environment in science.
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The journey of wormen in physics in india has
been a story of hard work by a number of stake
nolders through the decades and it has veen
progressing well (RG@ICWIP2023)

What impressed me most —~ her energy, enthusiasm and
P 2Y.
Passion for cvcryt/n'ng she did.., Prcc:isc in science &

cvcrytﬁlhg, N mpa thetic and caring, impossﬂé/c to ignore.....

She is the one who drew me into WIS stating “you have to do it”..,
Lcamta lot from her ...

/n my [ast meeting with her in /705P1'ta/ in Fune... she talked about t/i:hgs to do...

Thank yow; Rohuny, for everyihung.......
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