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يعلم     لم ما النسان علم  ‘
Allama al-insān mā lam y'alam

Taught man what he did not know (Qur'an 96:5)



Education is the single most important factor to ensure gender equality and 
empowerment. The Gender Parity Index (GPI) is the ratio of the number of 
female students enrolled at primary, secondary and tertiary levels of education 
to the corresponding number of male student in each level. Thus GPI (based on 
GER) which is free from the effects of the population structure of the 
appropriate age group, provides picture of gender equality in education. During 
2005-06 to 2014-15, substantial progress has been achieved towards gender 
parity in education as revealed by GPI in the following figure: 



 Recently, India is  getting close to gender parity in the classroom as women have 

outnumbered men in education.

 This is the silver lining in the latest education trend in the country after the narrowing of 

gender gap with more girls now opting for college.

 The All India Survey on Higher Education (AISHE) has shown that India has now 

registered its best performance on the Gender Parity Index (GPI) in the last seven years- 

from 0.86 in 2010-11 to 0.94 in 2016-17.

 The girls-to-boys ratio in primary classes is already 1.02 while that in secondary school 

is 0.94. “In fact, India is predicted to be the only country in South and West Asia to have 

an equal ratio of girls to boys in both primary and secondary education.

 More women are educated than men in Goa, Himachal Pradesh, Meghalaya, J&K, 

Nagaland, Sikkim and Kerala In fact, in 2015. 

Present Scenario of Women’s Education in Science

India was predicted to be the only country in South and West Asia to have an equal 
ratio of girls to boys in both primary and secondary education.



Women in STEM in India 2018
The current status of women in higher education has been described in the All India 
Survey on Higher Education (AISHE 2014-2015) (Ministry of Human Resource 
Development of Higher Education, New Delhi, 2016). 
Muslims constitute 14.5% of the Indian population, only 4.5 % are enrolled in higher 
education (male and female), as compared to other social groups. The Muslim female 
proportion in STEM is likely to be less than 1%, despite their overall population in 
India of 7.5%.
Women in STEM fields lag far behind their male counterparts, the problem is 
particularly acute for women from minorities and disadvantaged groups. 

The primary reasons are the deeply regressive socioeconomic and cultural factors in 
the lives of women from minority and/or poor backgrounds.

As young girls they are discouraged and systematically discriminated against in favor 
of males from similar backgrounds, and lack the support necessary to remain in 
environments that may be otherwise conducive to the advancement of women. 



•The STEM Center for education and research at Aligarh Muslim University 
has been established in collaboration between Aligarh Muslim University and 
The Ohio State University, USA in November 2013.
•The initiative aims to strengthen collaboration and build partnerships between 
American and Indian institutions of higher education. Each project received an 
award of approximately $250,000 that was utilized to train eight AMU students 
in a batch of two(4+4).

APJ Abdul Kalam Center for STEM Education and Research





OSU Governing Board

Director: Prof. Anil Pradhan (Astronomy, Chemical Physics, Biophysics)
Co-Director: Prof. Sultana Nahar (OSU astronomy, Adjunct Professor AMU Physics)
Co-Director: Prof. Karen Irving (Education, Stem Faculty Training Program 
Coordinator)

AMU Governing Board

Director: Prof. Tauheed Ahmad, Department of Physics
Co-Director: Prof. (Mrs) Farukh Arjmand, Department of Chemistry.

Members

Prof. Karen Irving (Education)
Mr. Chirostopher Carey (OIA)
Prof. Altaf Wani (Medicine)
Prof. Syed Rizvi (OSU, Lima)

Associate Members
Dr. Asim Rizvi (Biochemistry)
Dr. (Ms.) Hala Noman (Physics)
Mr. Malik Azeem (Zoology)
Ms. Nida Rehmani (Biochemistry)
Mr. Parvez Alam (Biotechnology)
Ms. Sabiha Parveen (Chemistry)
Mr. Taqseer Khan (Mathematics)
Ms. Swaleha Naseem (Nanotechnology)



Seek external funds for self sustaining operation of the centre.

Participation by STEM departments and Interdisciplinary Institutes.

Funds for the STEM faculty training at OSU and AMU in accordance with 

USIEF-OSU-AMU.

Participation from selected Indian and US universities from Indo-US 

Consortium for STEM education and Research.

Facilitate outreach activities for STEM education of primary and secondary 

students, focusing on disadvantage and minority groups.

Collaboration with other Indian and US Universities for joint STEM 

education and Research Programs.

Establish a technology incubator unit for sponsorship of specific research 

projects.







 To encourage and provide information about education and professional opportunities in 

STEM fields for girls and young women through roadshow workshops in Delhi, 

Hyderabad, Kolkata, Aligarh, Patna and Kurnool in February 2018. The workshops will 

also highlight STEM educational opportunities at U.S. institutions of higher learning and 

introduce participants to Education USA.

 Strengthen people-to-people ties between the United States and India through exchange 

of information, experiences and expertise.

 Support economic growth and development by creating awareness for girls and young 

women on higher education opportunities in STEM fields.

Objectives of Women in STEM Roadshow

 Encourage more Indian students to consider higher education 

opportunities in the United States by interacting with U.S. 

university alumni in India and promoting Education USA.

 To implement a STEM Roadshow in selected cities to women 

to pursue opportunities in encourage girls and young the fields 

STEM.



Juxtapose this to Hillary Clinton, who ran for President of the U.S. in 
2008 and noted in her concession speech, “I am a woman and, like 
millions of women, I know there are still barriers and biases out 
there, often unconscious, and I want to build an America that 
respects and embraces the potential of every last one of us.”



.
  In recent years, due to the global socio-political  scenario, the phrase 
“Muslim woman” represents an image of a  suppressed un-empowered 
woman. 
Interestingly, this  image is not what our history records or what our present  
women reflects
 There are  many prominent Muslim women who hold key positions  like 
current Prime Ministers of Bangladesh (Sheikh Hasina Wazed) and Mali 
(Cissé Mariam Kaïdama Sidibé) Similarly, President of Kosovo, Atife 
Jahjaga, is the world’s youngest female president, as well as her country’s first 
female Muslim president.

Since 1988, Bangladesh, Indonesia, Mali, Pakistan, Kosovo, Kyrgyzstan, Senegal and 
Turkey have been led, at some point, by a Muslim woman president or prime minister. 



Contribution of prominent women to Science



Shirin Ebadi (Iran, 1947-Present)

In 2003, Shirin became the first Muslim 
woman to receive the Nobel Peace Prize. 
As a judge in Iran, she was the first woman 
to achieve Chief Justice status. 
However, she was dismissed from this 
position after the 1979 Revolution. As a 
lawyer, Shirin has taken on many 
controversial cases and in result, has been 
arrested numerous times. Her activism has 
been predicated on her view that, "An 
interpretation of Islam that is in harmony 
with equality and democracy is an 
authentic expression of faith. It is not 
religion that binds women, but the selective 
dictates of those who wish them 
cloistered."



Kalpana Chawla (March 17, 1962 – February 
1, 2003) was an American astronaut and the 
first woman of Indian origin in space.
She first flew on Space Shuttle Columbia in 
1997 as a mission specialist and primary 
robotic arm operator.
 In 2003, Chawla was one of the seven crew 
members who died in the Space Shuttle 
Columbia disaster when the craft disintegrated 
during its re-entry into the Earth's atmosphere.
 Chawla was posthumously awarded the 
Congressional Space Medal of Honor,and 
several streets, universities, and institutions 
have been named in her honor.

Kalpana Chawla
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Sunita Pandya Williams (born September 
19, 1965) is an American astronaut and 
United States Navy officer of 
Indo-Slovenian descent. 
She formerly held the records for total 
spacewalks by a woman (seven) and most 
spacewalk time for a woman (50 hours, 40 
minutes).
Sunita was assigned to the 
International Space Station as a member of 
Expedition and Expedition. 
In 2012, she served as a flight engineer
 on Expedition and then commander of 
Expedition 

Sunita PandyaWilliams
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Anousheh Ansari (USA, 1966-Present)

In 2006, Anousheh became the first Muslim 
woman in space., "I hope to inspire everyone - 
especially young people, women and young 
girls all over the world and in Middle Eastern 
countries that do not provide women with the 
same opportunities as men -- to not give up 
their dreams and to pursue them.... It may seem 
impossible to them at times. But I believe they 
can realize their dreams if they keep it in their 
hearts, nurture it, and look for opportunities 
and make those opportunities happen."



Maryam Mirzakhani

Maryam Mirzakhani  3 May 1977 – 14 
July 2017) was an Iranian 

mathematician and a professor  of 
mathematics at Stanford University, 
USA.  
In 2014, Mirzakhani was honored with 
the Fields Medal, the most prestigious 
award in mathematics. Thus, she became 
both the first woman and the first Iranian 
to be honored with the award. I don't have any particular recipe [for 

developing new proofs] ... It is like being lost in 
a jungle and trying to use all the knowledge 
that you can gather to come up with some new 
tricks, and with some luck, you might find a 
way out.



Professor Sultana Nahar, Department of 
Astronomy, The Ohio State University, USA,  is a 
subject expert in astrophysics area of research, 
In addition as she’s worked to bring higher 
science education to women and children in 
underdeveloped countries.
Dr. Nahar also founded the International Society 
of Muslim Women in Science to give Muslim 
women from developing countries exposure to 
Western science.

Sultana Nahar started programs to encourage the international involvement of scientists in 
developing countries. Since then she has connected people from 22 countries to the 
American Physical Society who otherwise may not have had access.
In addition, she has created programs to link emerging research professionals in developing 
countries (Bangladesh, Egypt, India and Palestine) with universities in the United States, 
including OSU. The group encourages women to pursue a career in science despite outside 
pressure.
“We have a brain like any man and we are supposed to learn,” she said. “God has given 
you a brain. It doesn’t mean you have to waste your dream to do other things.”



Dr Ameenah Gharib Fakim: Mauritius

Fakim is the current (and first female) 
President of Mauritius. She obtained her PhD 
degree in Organic Chemistry from Exeter 
University. She is known for having finished 
the first full inventory of Mauritius and 
Rodriguez Island’s aromatic and medicinal 
plants. She has penned more than 28 
scientific books, which have sold worldwide 
and are used as reference books by students 
and researchers worldwide.

The goal of my research is to produce safe plant-based medicines to combat 
everyday ailments and to help children who are suffering in the Indian Ocean 
region, and also in Africa.”



Aisha Elsafty: Egypt 

Elsafty is a Computer Scientist at 
the University of Cambridge. She 
specialises in ‘AdHoc networking,’ 
the connecting of computational 
devices via wireless technology 
that are used to establish networks 
in disaster areas and developing 
countries.

My faith inspires my work in many 
different ways.



Sameena Shah: India 

Shah is a Senior Research Scientist at 
Thomson Reuters, New York. She is the 
winner of the 2009 Google India Women in 
Engineering Award. Shah works extensively 
in Artificial Intelligence. She presented an 
algorithm in computerized cognitive leaning 
that she and a team of colleagues developed at 
IIT Delhi, India.

I love research in Computer Science 
because it satiates my inherent desire to 
understand the logic behind things.



Professor Khatijah Mohammad Yousoff

After receiving her early education in Penang, Malaysia, she 
won a Colombo Plan Scholarship to La Trobe University, 
Australia for Tertiary Education, where she graduated with a 
degree in Microbiology. Her current research is on the 
development of therapeutic and diagnostic reagents from 
NDV (Newcastle Disease Virus), a contagious and fatal viral 
disease affecting most species of birds.

She was accorded UNESCO’s Carlos Finlay Prize for 
microbiology in 2005, the second Asian scientist to receive 
such an honour. She was earlier honoured by the Houghton 
Trust to deliver the 3rd Houghton Lecture at the XIIth World 
Veterinary Poultry Association (WVPA) Congress in 2002 for 
her contributions to the poultry industry, the first Asian 
scientist to be bestowed such an honour. In 2008, she 
received the Distinguished Alumni Award from her alma 
mater, La Trobe University, the ninth person to receive this 
honour from over its 120,000 alumni.

Strong believer in the 
need to translate science 
into tangible benefits for 
people around the world.



Dr Ismahane Elouafi: Morocco/Canada 

Elouafi was awarded a PhD in Genetics from 
Cordoba University .
She is currently the Director General of ICBA, 
a leading research facility that aims to help 
poor farmers in places where water is scarce. 
Prior to her appointment as head of the ICBA, 
she held a number of positions in the Canadian 
Food Inspection Agency.

She believes that  Science has to be the basis 
of decisions and development plans in order 
to achieve efficiency and alleviate 
discrimination and poverty.

I have reached where I am 
today not because I’m a woman 
but in spite of being a woman.”



Professor Dr. Bina Shaheen Siddiqui: Pakistan

Shaheen Siddiqui holds a PhD in Organic 
Chemistry from the University of Karachi. She has 
made significant contributions to medicine and 
agriculture through her study and classification of 
indigenous plant materials.
Siddiqui has written more than 250 research 
articles and has been honoured with several 
prestigious awards, including the Khwarizmi 
International Award of Iran and Salam Prize in 
Chemistry.



Dr Rim Al Turkmani: Syria/UK 

My faith is important to 
me and I was always 
taken by verses in the 
Qur’an which ask people 
to ponder the universe. 

Dr Turkmani is a Syrian born astrophysicist. 
She gained her BSc in Electrical Engineering 
from the University of Damascus before 
moving to Sweden to study her Masters and 
then her PhD in Astrophysics. Dr Turkmani 
works on the physics of the solar corona – the 
halo around the sun – and through the use of 
computer simulation, observations and 
theoretical modelling, she tries to understand 
the dynamics of energy release in solar surface 
explosions, known as solar flares.



Do not let people belittle your 
dreams, if you believe in who you 
are, go for it.”

Dr. Hayat Al Sindi: Saudi Arabia

Dr. Hayat Sindi is a Saudi Biotechnologist 
from Makkah. She was the first woman from 
the Middle East to hold a PhD in 
Biotechnology. She was also head hunted to 
join George Whitesides’ famous laboratory. 
Sindi co-founded ‘Diagnostics-For-All,’ which 
aims to bring easier technology to developing 
countries. She raised money for the project by 
winning the prestigious Harvard Enterprise 
Competition and the $100,000 MIT award, 
attracting a further $10m from Bill Gates.



Being a woman is very 
challenging, but anything is 
possible to achieve with 
dedication, a clear goal and 
teamwork

Born in 1975, Dr. Matar holds a B.A. in Medicine 
and Surgery and a degree from the Family Medicine 
Residency Program with distinction. She is the 
founder and Executive Director of two non-profit 
civil associations, “UAE Down’s Syndrome 
Association” and “UAE Genetic Diseases 
Association,” which support families from 17 
different nationalities.

Dr. Maryam Matar: United Arab Emirates



Research scholars under my Supervision
Total 14 =  11 Girls + 3 Boys

  Dr. Fareeda Athar     Dr. Mala Chauhan    Dr. Jamsheera       Dr. Shazia Parveen

  Sabiha Parveen       Surbhi Sharma          Siffeen Zehra            Zeenat  Afshan



Complex 1a                                    1b 
Formula C17 H24Cu N4O8    C34 H46.50 Cu2 N8 

O15.50

Fw (g mol–1) 505.96                          942.37

crystal system Monoclinic                 
Monoclinic

space group  P 21                                   C2

a (Å) 5.74690(10)                   24.605

b (Å) 20.6365(2)                     7.348

c (Å) 9.28010(10)                   26.014

α (deg) 90                                       90

β(deg) 98.2040(10)                    119.52

γ (deg) 90                                      90

U (Å3) 1089.32(2)                       4092.7

Z 2                                         4

ρcalc (mg/cm3) 1.543                               1.529

 (mm –1) 1.871                               1.967

F(000) 522                                  1954

Temp (K) 150(2)K                           
100(2)K

Indep reflns 3741                                 3579

GOFa 1.080                                1.065

Rb[I>2 (I)] 0.0253                              0.0452

wR2
b (all data) 0.0775                              0.1280

Smart Metal Based Drug Entity – SMBDE 6



Compound

MCF7 BxPC3 AsPC1 

Huh7 

 Breast cancer 
 Pancreatic 
cancer 

 Pancreatic 
cancer 

Liver 

L complex, 1a‒  2.15 ± 0.04 2.46 ± 0.22 2.29 ± 0.19  1.44 ± 0.05

D complex, 1b‒ 2.52 ± 0.12 2.23 ± 0.60 1.95 ± 0.10 1.43 ± 0.08

Table. The relative IC50 values for complexes 1a and 1b in different human cancer cell lines

Complexes 1a and 1b exhibited 
significant cytotoxic activity against all 
four tested cell lines with IC50 values in 
the range of 1 3 µM. ‒
The experimental results with 
remarkably low IC50 values validate the 
potential of chiral complexes 1a and 1b 
to act as promising anticancer drug 
agents and warrants further in vivo 
investigations.

Fig. Top view and (b) side view of the docked pose of complex 1a with parallel quadruplex G4 structure (PDB ID: 1KF1). 
The G4 surface structure is represented as ribbon and the complex 1a as CPK and sticks. 









Until the middle of nineteenth century, girls and women were educated only for 
traditional household works. Now, the society is witnessing changes in the role-status of 
women. There is greater emphasis on education of girls and women in the same way as we 
educate boys and men. The modern-day parents want to fulfil the aspiration of their 
children without gender parity. 

Conclusions



Dr. (Mrs) Farukh Arjmand was born in November, 1964, currently working as Professor of Chemistry, Aligarh Muslim 
University, Aligarh, India since 2009. She has completed her masters and Ph.D in chemistry from Aligarh Muslim University, 
Aligarh and has vast research experience of 24 years in the specialization area of bioinorganic chemistry. Her research focus is 
on medicinal inorganic chemistry. She works on ‘‘Design and Synthesis of chiral metal-based antitumor chemotherapeutic 
drug entities’’ and in vitro interaction studies of metal-based compounds with biomolecules viz, DNA, RNA and nucleotides. 
She has published 122 research articles pertinent to her specialization area in the peer reviewed journals of international 
repute, has contributed 42 articles to conferences/symposium and has two patents. Her present citations are 2472 and h-index 
is 26. She has contributed a chapter ‘‘Antitumor activity of tin complexes’’ to Encyclopedia of Metalloproteins (Springer, 
2012). Dr. Arjmand has successfully guided 12 + 1 Ph.D and 4 M. Phil students. She has run 05 major research projects as 
PI on the design of metal-based drug candidates awarded by TWAS, Italy, UGC, CSIR and DBT, Govt of India (2001–09) and 
has visited many countries(China, USA, Egypt) for academic pursuits. She has joint research collaborations with national and 
international research institutes, IIT Kharagpur, IICT, Hyderabad, ACTREC, Mumbai (India) USTC, China, USM, Malaysia, 
Materials Chemistry Laboratory Oujda, Morocco and Institut de Physique de Rennes – UMR 6251,universite de Rennes 1, 
France and National Laboratory Advanced Photon Source, 9700 S. Cass Avn., Bldg 437 E004, ARGONNE, IL 60439,USA. 
She is the member of prestigious societies in chemical science: ICC (Indian council of chemists), ISCB (Indian society of 
chemist and biologists) and ACS (American Chemical Society). She has been awarded Distinguished women scientist award 
2016 in chemical science by ISCB in addition to various other awards viz., Young Scientist 2005, ICC, Mumbai, Shiksha 
Rattan Puraskar 2010, IFSI New Delhi. Recently in 2016, her Ph.D scholar Ms. Sabiha Parveen has completed research 
training of five months in The Ohio State University OSU (USA) under INDO-US STEM-ER programme with Prof. 
James A. Cowan. Presently, Prof. Farukh is serving as the Co-director of APJ Abdul Kalam STEM-ER centre for education 
and research which is a joint venture between OSU and AMU. 



Thank You…..
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