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Initiatives towards  ?

One among the several initiatives across the glob 
➡ ASI gender sessions



Initiatives towards  ?

1.Identify any factor that can impede or hinder the 
career progress

2.Take measures to make academia a better place 



Let the Numbers Speak
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IN T R O D U C T I O N

Table 1: Country-wise Attrition of Women in

Physics from Under-graduate to Professional

Level

Country Under-Graduate Graduate Professional

Level Level Level

India 32 % 20% 11%

UK 20% 19% 9%

France 38% 20% 19%

USA 20% 15% 10%

Source: Adapted from data by Working group on Women in

Physics (IUPAP). http://wgwip.df.uba.ar/

In the Indian context, while there has been a rise in

the numbers of women entering Science and

Engineering education there is a steady attrition of

women at the progressively higher levels.

Even though one of every four scientists in India is a

woman (Sur, 2001)2, the largest pool of them remain

at the lower rungs of Science. Even in the Biological

Sciences, which have a higher proportion of women,

they are limited at junior faculty positions, where

their proportion ranges from 18-33 % (Bal, 2005).

Assumptions and beliefs that women’s growing

access to education would lead to gender equity in

scientific careers have thus proven to be unfounded.

Absence of women in critical numbers in decision

making roles and positions continues to be a large

concern. Even on other measures of awards and

recognition that are considered hallmarks for a

successful scientific career, women remain highly

under-represented.  Internationally, only 16 of the

total number of Nobel prizes in Science have been

awarded to women until 2009. The number of women

who have been elected as Fellows of the Royal

Society, the Royal Academy of Engineering and the

Institute of Biology in UK are well below 10%. 

Women comprise 10 per cent of the National

Academy of Sciences, USA (Sengers, 2009). The Inter

Academy Council (IAC) in its report submitted in 2006

also noted that women typically make up less than

5 per cent of any Academy’s members. Only 10

women have received prestigious national awards

in Science in India such as the Bhatnagar Award or

the Young Scientist Award.  Similarly, women’s

representation on different advisory committees has

been less than 15 per cent in India (Bal, 2004).

“….to be liberated woman should feel free to be

herself not in rivalry to man but in the context of her

own capacity. Women should be more interested,

more alive and more active in the affairs of society,

not because they are women but because they

comprise half of the human race.”

-Indira Gandhi, Former Prime Minister of India

Science and technology are key inputs to the

economy. The peculiar problem for Science and

technology in India, as elsewhere, remains the

optimal performance of women in Science. Women

who form half of humanity have for long been kept

on the fringes of Science and treated as passive

recipients of knowledge rather than generators of

knowledge, innovation and economic change1.

While there has (no doubt) been a growth in the

number of women entering Science, the gender gap

still remains large, especially with respect to

participation at higher levels in academic careers,

across the world; this phenomena of attrition of

women at progressively higher levels has been

described as the ‘leaky pipeline’.

For example, as of 2001 women comprised 37 per

cent of the total number of doctorate holders in the

US, but only 26 per cent of the total PhD holders

employed in Science and Engineering. Women

outnumber men in educational institutions with lower

salaries and prestige such as K-12 schools, 2-year

colleges, junior colleges, and technical institutes but

comprise only 27 per cent of other Science and

Engineering jobs (NSF 2007a).  In Europe, the Higher

Education Statistics Agency (HESA, 1998) showed

that women are still not succeeding in academic

careers, especially in Science. The percentage of

women declines to between 15-20 per cent at the

full professor level (Nature Medicine, 2004). Data

collected by the Working group on Women in Physics

of the International Union of Pure and Applied Physics

(IUPAP) from 1990 -2002 shows an attrition of

women across countries from the graduate to the

professional level. (Refer table 1 given below)

Female scientist fraction
Astrophy inst (median) (median): ~ 10%  
(Kharb 2014, ASI gender session 2014)

Women fellows of IAS   ~ 7% (2013)*

INSA young sc. awardees ~ 14% 
(2008-2014)*

IIT Directors  : 0%

First IIT council members in 2014 (2 
women)

* Shastri et al. Presentation at ICWIP, Waterloo, 2014



Why?



Meg Urry 
Director of Yale Centre of A&A

AAS president

“Over the years, I saw women in the scientific world treated badly, being 
marginalized, mistreated, harassed.....   After enough of this kind of thing, 
women feel beaten down and underappreciated, or worse, they feel 
incapable. That's the most insidious thing. After years of being passed 
over, ignored, and insulted, we start wondering what we are doing wrong. 
Maybe if I had made the suggestion differently, it would have been heard. 
Maybe if I lowered my voice and spoke more slowly, I would get more 
respect. Maybe -- even though I published many papers, did seminal work 
in more than one field, brought in big grants, had successful students and 
postdocs -- maybe I wasn't a good enough scientist.”

People’s behaviour shaped by implicit or unintended bias.

Scientists, who have training to be objective, is no different. 



Unconscious bias - I
❖ Moss-Racusin et al. , Proceedings of National Academy of 

Sciences, USA, 2012

❖ Application material for a student cum lab-manager was 
created

❖ And given to 127 faculty members (male & female) from 
various ‘research intensive’ universities (biology, chemistry 
& physics) in the US

❖ Randomly assigned either a male (63) or a female (64) name





 1. female student is less likely to be hired w.r.t an 
identical male student
2. even if hired, can be offered a smaller starting salary

 3. female faculty members show similar biases as male 
faculty members

Unconscious bias



Unconscious bias - II
❖ name-swapped CVs of 

a real-life scientist 
were sent to

❖ 238 (male & female 
academic 
psychologists (== 
subjects)

❖ for evaluating 
hireability 

Steinpreis et al. 1999 

518 Ste in preis, A nd ers, and R itzke

F ig. 1. H i re a b i l i t y o f t h e j o b a p p l ican ts an d te n u re ca n d i d a te s b ase d o n t he q u a l i t y o f t he
cu r r icu l um vi t ae t he p ar t ic i p an ts w e re ask e d t o e va l u a te .

te nur ing. T he r e w e re no sign i® c ant m a in e ffe cts or inte ract ions for the
part ic ipants re spond ing to the que st ions about te nur ing an app l ic ant w ho
on ly had a h ire ab le re cord , w ith the vast m a jor ity of the part ic ipants r e -
port ing that the y w ou ld n o t vote to te nure the m , and that the y had not
done e nough te ac h ing, re se arc h , and se rv ice .

A s a furthe r che c k on our h ire ab le ve rsus te nurab le C V m an ipu lat ion ,
w e analyze d the data to d e te rm ine if the part ic ip ants se le cte d a h ighe r
start ing salary for the te nure cand idate s com pare d to the job app l ic ants .
A n inde pe nde nt-sam p le s t te st ind ic ate d that al l of the te nure cand idate s
w ou ld have be e n offe r e d a h ighe r start ing sa lary on ave rage , c om pare d to

F ig. 2. T e n u r a b i l i t y o f t h e j o b a p p l ican ts a n d te n u re ca n d i d a te s b ase d o n t h e q u al i t y o f t he
cu r r icu l um vi t ae t he p ar t ic i p an ts w e re ask e d t o e va l u a te .

520 Ste in preis, A nd ers, and R itzke

had re v ie w e d , the fac tor that was r an k e d ®rst m ost ofte n w as the ``num be r
of pub l ic ations and poste r pre se ntat ions.’ ’ T h is w as the on ly factor th at
w as ran k e d ®rst sign i® cant ly m ore ofte n than the othe r fac tors ( p , .001) .
T o de te rm ine if the re w e re d iffe r e nt in ¯ ue nc ing factors at the h ir ing ve rsus
te nur ing le ve l , pa ire d-sam p le s t te sts w e re pe rform e d on e ach fac tor . Part ic i-
pants re v ie w ing the te nurab le c and idate C V s w e re sign i® cant ly m ore in ¯ u-
e nce d by the h istory of e xtram ura l fund ing ( p , .0001) com pare d to the
sub je c ts re vie w ing the job app l ic ant C V s. I n contrast , the part ic ipants re -
v ie w ing the job app licant C V s w e re sign i® cant ly m ore in ¯ ue nc e d by th e
num be r of pub licat ions ( p . .05) , an d the sub je c t ’s train ing ( p . .001) ,
com pare d to the part ic ipants re v ie w ing the te nure c and idate s’ re cords.
T he r e w e re no sign i® c ant ge nde r d iffe re nc e s in the factors that in ¯ ue nce d
the part ic ipants w he n re v ie w ing the C V s .

A ll of the re m a in ing data w e re d iv ide d into groups of par tic ipants w ho
had re ce ive d h ire ab le v ita ve rsus te nurab le v ita and the se data se ts w e re
analyze d se parate ly , using a 2 3 2 analysis of var iance w ith a com p le te ly
be twe e n-groups de sign . P ar tic ipants we re ask e d if the y w ou ld vote to h ire
the pe rson w hose C V the y w e re se nt to re vie w for a te n ure trac k position
in the ir de partm e n t, and the se re su lts are show n in F ig. 5. T he re w as a
sign i® cant m a in e ffe ct for app licant ge nde r , F (1, 124) 5 11.34, p , .001,
suc h that part ic ipants w e re m ore li k e ly to h ire the m a le app licants than
the fe m a le app l ic ants . T he re w as not a sign i® cant m a in e ffe ct for the part ic i-
pant ’s ge n de r F (1, 124) 5 1.31, p . .05, so both m a le s and fe m a le s de m on-
strate d the sam e ge nde r b ias in favor of m a le app l icants. I n ad d it ion , the
inte ract ion be tw e e n the part ic ipant ’ s ge nde r and the hypothe t ica l cand idate
w as not sign i® c an t, F (1, 124) 5 0.01, p . .05. Part ic ipants w e re ask e d if
the y thought that the hyp othe t ic a l jo b app licant had ade qu ate re se ar ch

F ig. 5. H i re ab i l i t y o f t he j o b ap p l ica n ts as a f u n ct i o n o f t h e p a r t ici p a n t ’s ge n d e r .



Stereotype Threat

• Students with similar math 
abilities are randomly divided into 
two groups

• Both groups contain men & 
women

• Same math test is given to both 
groups

• Before the test, Group-1 is told 
that men do better in this test 
than women

• Group-2 is told that it is a gender 
neutral test

group-1 group-2



Individuals of both genders, but women 
more than men, feel that they are not as 
competent as their peers think they are. 
Lately, some resources with positive 
suggestions for addressing this problem 
have become available.

Impostor syndrome



Initiatives



IUPAP WG5 

❖ Working group for women in physics (1999)

❖ Survey situation of women scientists in member countries

❖ Suggest ways of improvement

❖ Conducts regular International Women in Physics meetings 



worldwide initiatives 

❖ Women in astronomy chapter of the Astronomical Society of Australia  : 
established in 2009

❖ Monitor status of women

❖ Keep accurate statistics

❖ Help improve the status, appropriate representation in high level 
committees, seminars etc.



worldwide initiatives 

❖ Established in 1979

❖ Recommend practical measures to help improve women’s status

❖ Regular sessions during AAS meeting



IoP UK : project Juno

❖ Institute of Physics : UK’s national body for physics 
community

❖ Project JUNO : Award scheme to recognize & reward 
departments that are addressing under-representation of 
women

❖ Established in 2007



Juno : 5 principles
1. Organizational framework to deliver equality of opportunity

❖ monitor data

2. Appointment/selection procedures are such that men & 
women are encouraged to apply for academic posts of all 
levels

❖ career breaks are taken into consideration, gender awareness to interview panel 

3. Departmental structures & systems to encourage career 
progress of all staff

❖ mentoring scheme, transparent promotion schemes



Juno : 5 principles

4. Dept. organization/structure/management/culture : 
open & inclusive

❖ encourage female seminar speakers, use positive inclusive images in 
communication   

5. Flexible approaches & provisions to enable all 
individuals for the best contribution to department 

❖ flexible work hours, encourage paternity/caring leave, support for people 
returning from career break



Juno : levels

Supporter Practitioner Champion 
begins Juno journey Well into it 

5 principles are 
embedded 
throughout 

101125
No. of departments currently

Result in last 6 years

Professors               5%      to    9%
Senior lecturers    14.8%   to   19%
Researchers             17%    to  19%



What can we do?

❖Awareness & mentoring programs

❖Policy measures to monitor & improve 
status of women


