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Abstract

We present an ongoing
effort to engage women in
Computing related discipline
while gender based
technology divide is a major
concern in Bangladesh. We
have shared the series of
BDOSN activities that are ongoing
Bangladesh along with the positive
impact it has created.
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Introduction

Gender based technology divide exists in many forms
portraying the power dynamics of patriarchal societies.
Postcolonial computing [9] plays an indirect role where
resources are available without intermediate steps
inviting incidents like technology based harassment [9,
12, 42 43,44]. Unfortunately, a larger number of the
harassment victims are women. The question naturally
arises whether such technology divide is relevant to
urban young female adults aspiring for top engineering
programs or not [1]. We have investigated the current
status of women in their learning environments along
with possible ways to support them. It is interesting to
note that we had to search horizontally beyond the
classrooms to take a look at the family support and
social values that may have influenced certain
orientations.

There are existing studies that address deliberate
installation of gender based technology divide [33].
Gender disparity has been the focus of researchers for
long periods of time starting at the beginning of
computational studies [19]. There has been an array of
research focusing on the apparent fear in women to
pursue technology based opportunities [37]. The
problem exacerbates in Bangladesh, where a
preconceived notion of topics exist which influence a
person to choose a particular subject [41]. There has
been in-depth studies showing female undergraduates
are encouraged to study the social-sciences over



engineering sciences [35]. We cover an in depth
literature review in related work section.

The context of urban Bangladesh is interesting as the
country has pioneered in female leadership — having
female ruler of the country for decades and major
workforce being female in garments sector. Similar
leadership is expected from female participants in
technology related fields. Undergraduate students
enrolled in computer science and engineering studies
enter undergraduate and graduate schools (University
is used frequently in local context) through rigorous
competitive exams. Once these students are in the
regular curriculum, they are expected to excel
regardless of their gender. However, current laboratory
performances show significant differences in terms of
participation of female students. There have been
studies [41] in the context of Bangladesh showing
gender based bias in subject selection for
undergraduate studies. Female students are expected
to study humanities while male students are expected
to remain in science and engineering related fields.
Ongoing social expectations can be a catalyst which can
directly or indirectly impact a female student.

We have conducted a qualitative study to understand
the true picture of urban, suburban female students
enrolled in computer science and engineering
programs. We have conducted a long term study over a
period of one year. The methodology is user centric and
covers aspects suggested by participants. At the
beginning there were calls through emails and social
media which spread through the word of mouth and we
had a wider range of participants. The authors greatly
involved in nationwide initiatives to improve female

participation of youth; shared the concerns in many
such evens which resulted in discussion on this subject.

Our contribution lies in looking at the possible
technology divide among future and emerging
technology practitioners and mostly in generating
awareness towards it with possible solution approaches
through an initiative known as Missing Daughters.

Related Work

The trend of lower participation of women in
Engineering in the UK is shown in a study by Barnard et
al. [19]. Despite the general trend towards more
women participating in higher education, subject
choices remains segregated [20]. There are subjects in
which women form clear majorities like education,
medicine, languages, linguistics, and classics as
opposed to engineering subjects with only 13% of
acceptances were women in 2008 [21]. Some of the
reasons researchers [22, 23,2 4, 25, 26, 27, 28]
attributed to this disparity were: quality of teaching in
schools, social skills of the student, presentation of the
subject, culture of epistemology -which has been
confirmed by our study as well in the perspective of
Bangladesh. Some other interesting reasons for the
disparity highlighted by Powell et al [29] were: lack of
knowledge about engineering occupations even among
engineering students, occupational choice being
influenced by a certain person’s impact in a woman’s
life and most importantly women holding deep
stereotypical beliefs that that men are suited to
engineering because of the way the male brain works.
Our study also shows such stereotypical beliefs as one
of the major causes for the low percentage of women
participation in engineering labs. Another study by
Masako Hosaka [30] had a similar focus to our study in
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Figure 1. Generic Events
arranged in 2017 that
required Passive Participation

Figure 2. Grace Hopper
Camp, Central Women'’s
University 2017

relation to women’s presence in engineering labs in
Japan. This study used a qualitative interviewing
method of the 32 final-year women engineering
students recruited from two moderately selective
national universities in Japan. The findings revealed
that in laboratories or other group work entailing peer
interaction, women had negative experiences with their
male peers. Regardless of the female participants’,
intuitive affinity for engineering, they experienced the
laboratory environment as challenging to participate
actively because: often being the only woman in the lab
(treated as a “token individual”), discouraged
interaction between male and female students and lack
of confidence among the women in the group. Similar
insights came up while we interviewed female
engineering students from Bangladesh in our qualitative
area of the study

The story of women and technology is not novel, it has
been present all along. Mary Wyer et al. [10] observed
how gender plays a role in the context of science and
technology related fields. Sherry Tuckle [12] goes back
to possible reasons behind gender bias in technology
related fields, which is often caused by admonishment.
We encounter this scenario when gender differences
are coming from family as mentioned by Oyenronke
Oyewumi [8].

Recent work presented by Jill P. Diamond et al. [13]
illustrates other factors that create technology-divide
among women caused by using technology to abuse
vulnerability of women. This weakness comes either
from the existing differences of women spending less
time with technology compared to their male
counterparts or it comes from the shock felt after some
form of harassment. This scenario is present in

Bangladesh as well, where we find technology used to
harass college going girls who are considered to be
advanced technology users of their generation. Such a
shock has serious ramifications, where the girl tends to
evade certain mediums of technology in fear of the
harassment being reverberated.

Shaowen Bardzell [3] lays down a category of work
referred to Feminist HCI, where economic, political,
social and psychological oppression of women are
discussed. Francesca Bray [46] portrays a vivid picture
of gender and technology along with the social
perspective. Judy Wajcman [45] discusses how gender
issues merge with technology representation. Sherry
Turkle reaches further backward in time to find out
social models that cause women to have a fear against
technology.

Exploring Problem Space

Exploring the problem involved working with
undergraduate students enrolled in Computer Science,
Computer Science and Engineering (a popular choice in
Bangladesh) disciplines; reaching out to faculty
members of same field to understand the problem.

Method

The qualitative studies involved small group discussions
of three to eight participants in a semi-formal setup.
The discussion involved female-only discussion of the
same institute, female-only faculty discussion of the
same sort. Later, there were mixed gender student
groups from various ECE departments in Dhaka city
along with mixed institution faculty members. We have
considered two public universities and three private
universities here. We arranged food and beverage and
participants volunteered to join when contacted



through social media, emails and often phone calls
(mostly for faculty members).

Major Findings Predefined Social Concepts: There are
preconceived notions regarding the poor performance
of a female student among faculty, instructors or peers
who have direct or indirect performance implications. It
is visible in the way equipment is handed over to a
female student (with hesitation), as a male student is
often considered better at handling equipment than
female students. A female student from Computer
Science and Engineering department shared her
experience in a female-only group conversation:

Once a boy took some help in his assignment
(programming assignment) from me but the teacher
thought the boy helped me.

Hesitation to Ask: The problem exacerbates through
the silence of female students who do not ask questions
even if she faces problems. The reason is social and
cultural where girls are expected to be shy and timid
[17].

Unfair Advantages: It has been repeatedly discussed
that female students often take advantage, showing
weakness as their selling point.

Supporting Missing Daughters
Exploring the problem involved working with

We focused on reaching out to various groups of
women - all at different education institutes across the
country. We have explored the existing volunteer
network that work for mathematics Olympiad, science

outreach and the events were supported by BDOSN
(Bangladesh Open Source Network).

Active and Passive Participatory Events: We
arranged different kinds of events consisting of career
talks, open houses involving passive participation of
students; there were programming camps and
programming competitions involving active
participation of students. We wanted to continue both
in parallel as passive participants may later join the
ones required active participation and vice versa.

There is a difference in arranging active events vs.
passive ones. In passive learning based events - the
major focus is on the speakers, guests and in most
cases; it is a day long or half day event. The events
requiring passive participation involves discussions,
talks and speeches followed by questions and answer
sessions. We have to consider the availability, logistics
(e.g., availability of direct flights to the region or road
connectivity etc.) of the guests for a day. The number
of events requiring passing participation arranged this
year (2017) up to May, is shown in Figure 1 and one
particular event as an example is highlighted in Figure
2. On the other hand, events requiring active
participation consist of events where students are
learning particular skills or computing (e.g., a new
programming technique, a new language etc.). The
active learning based events require programming
mentors, set of questions and computer laboratories to
conduct sessions of practice or competition. We have
received the computer laboratory support from local
Universities. However, programming mentors scarcity
was a problem and female programming mentors, who
could also act as role models, were limited. We have
presented the number of programming related activities
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Figure 3. Programming
Events in 2017 that required
Active Participation

Figure 4. National Girls
Programming Contest Winner
Team, 2016

that took place in the year of 2017 so far in Figure 3
and the winners of National Girls Programming Contest
(NGPC) of 2016 in Figure 4.

We have arranged a recent programming contest in
February 2018 where all the female students
participated. We present the division wise participation
ratio in each region in Figure 5 and Figure 6.

Training: We have arranged mentor’s workshop and
training to address the problem of mentors scarcity -
there were residential camps, short term camps
initiated in Dhaka and later conducted in various
different localities.

We reached out towards role models from Bangladesh
who are studying abroad or working abroad for support
with various skill sets. Bristi Sikder, a computer science
student at MIT (Massachusetts Institute of Technology)
conducted an algorithm and programming workshop
during her visit to Bangladesh in her summer breaks
which is a notable one that inspired many students. The
volunteer support is a key element to the Missing
Daughter Initiative.

Aspiration and Role Models: We have arranged visits
to local software companies that would allow
participants to reach out, explore and dream about
opportunities ahead. Each visit introduced group of
visitors to various working teams within a firm.
Unfortunately, arranging the software firm visits were
easier than getting interested female participants to
visit them. We had to send out multiple emails, phone
calls to ask female students to join the visit and at the
end, the number of visitors were lower than the
promised number of participants.

We can see that there are areas to work on along with
providing supporting infrastructure. We share our
findings in the discussion section.

Discussion

We have observed several challenges and opportunities
through the series of events to support the women of
interest. We discuss them briefly here:

Individual Impact: A team to continuously inspire
each other is a way to continue the positive effort.
Sometimes the weekend practice sessions take long
hours and often parents are not happy for an extra-
curricular activity. In her words:

I had to motivate myself often. When I saw my peers
practicing hard, I again felt like working harder.

Coming out of Comfort Zone: There is an ongoing
inertia to come out of comfort zone.

Impact of Inspiration: A participant shared her view
in an event arranged in Chittagong,

When I listen to talks, I feel good - later, I become
normal again (it goes away)!

Financial Support: There is a general misconception
that arranging events require great amount of funding.
The volunteer activities to support positive initiatives
are the major driving force of the project.

Mentoring and Recursive Impact: There is the
mentoring and its recursive positive impact (that
impacts the mentor itself) of giving one back. In a
mentors workshop event, one mentor shared his story
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as: I was neglected (looked down upon) as I was out of
Dhaka, from a small town. It was hard for me to learn
programming but I was very eager to learn. Once I
learned a bit, I wanted to teach others so that they
would never face the humiliation I faced. It was slow
initially, but now we have waiting list of people who
want to learn programming since we did well in NGPC.
My 10 year old niece also learns programming and I
heard her explaining loop to someone else in her own
words,

Loop is like a train that keeps going and going.
But once the fuel is gone, it stops!

So I understood that teaching others is the best way to
learn.

The positive force flows from participants to mentors:
I never realized, I had these leadership skills.

It is evident that the entire outreach process enables a
team work, individual effort — which keeps working on
its own once the initial barrier is broken working like a
positive chain reaction.

Conclusion

We have looked at the ongoing gender based
technology divide and presented a voluntary driven
initiative named the Missing Daughter Initiative that
focuses on supporting young women in the field of
Computing. We initiated our work by understanding the
problem and identifying key issues. It was evident that
there are existing problems and awareness generation
is one of the major factors to engage young women. At
the same time there should be skill development which

is the key to improve confidence. The entire volunteer
driven process has created a positive impact on the
volunteers, mentors and participants as a team as well
as individuals.

References
1. Code it, girll Facebook [group]
https://www.facebook.com/groups/codeitgirl

2. Code it, Girl Facebook [page]
https://www.facebook.com/codeitgirl

3. Bardzell, Shaowen. "Feminist HCI: taking stock and
outlining an agenda for design." Proceedings of the
SIGCHI Conference on Human Factors in
Computing Systems. ACM, 2010.

4. Beyer, Sylvia, et al. "Gender differences in
computer science students." ACM SIGCSE Bulletin.
Vol. 35. No. 1. ACM, 2003.

5. Burnett, Margaret, et al. "Gender differences and
programming environments: across programming
populations." Proceedings of the 2010 ACM-IEEE
International Symposium on Empirical Software
Engineering and Measurement. ACM, 2010.

6. Katz, Sandra, et al. "Gender, achievement, and
persistence in an undergraduate computer science
program." ACM SIGMIS Database 37.4 (2006): 42-
57.

7. Susanne Bgdker. 2006. When second wave HCI
meets third wave challenges. In Proceedings of the
4th Nordic conference on Human-computer
interaction: changing roles (NordiCHI '06), Anders
Mgrch, Konrad Morgan, Tone Bratteteig,
GautamGhosh, and Dag Svanaes (Eds.). ACM, New
York, NY, USA, 1-8.

8. Oyewumi, Oyeronke. "Conceptualizing gender: the
eurocentric foundations of feminist concepts and
the challenge of African epistemologies." Jenda: A
Journal of Culture and African Women Studies 2.1
(2002): 1-9.



10.

11.

12.

13.

14.

15.

16.

17.

Syed Ishtiaque Ahmed, Steven J. Jackson, Nova
Ahmed, Hasan Shahid Ferdous, Md. Rashidujjaman
Rifat, A.5.M Rizvi, Shamir Ahmed, and Rifat Sabbir
Mansur. 2014. Protibadi: a platform for fighting
sexual harassment in urban Bangladesh.

In Proceedings of the SIGCHI Conference on
Human Factors in Computing Systems (CHI '14).
ACM, New York, NY, USA, 2695-2704.

Wyer, Mary, et al., eds. Women, science, and
technology: A reader in feminist science studies.
Routledge, 2013.

Turkle, Sherry. "Computational reticence: Why
women fear the intimate machine." Technology and
women’s voices: Keeping in touch (1988): 41-61.

Dimond, Jill P., Casey Fiesler, and Amy S.
Bruckman. "Domestic violence and information
communication technologies." Interacting with
Computers 23.5 (2011): 413-421.

John H. Schweitzer, June Woo Kim, Julette R.
Mackin. 1999. The Impact of the Built Environment
on Crime and Fear in Urban Neighborhood.Journal
of Urban Technology, Vol 6, Number 3, Pages 59-
73.

Mohammad Hossain and Clem Tisdell. Closing the
Gender Gap in Bangladesh: Inequality in Education,
Employment and Earnings, Working Papers on
Social Economics policy and Development,
University of Queensland, ISSN 1442-8563, 2003.

Sarah Smart and JebiRahman., Bangladeshi Girls
Choosing Science, Technology, Engineering and
Maths, CFBT, Jan 2009

Babcock, Linda, and Sara Laschever. Women don't
ask: Negotiation and the gender divide. Princeton
University Press, 2009.

Lamia Iftekhar, Nova Ahmed, FahimaChowdhury,
RiditaRahman, Electrical and Computer Engineering
Laboratory Education for Female Undergraduate
Students Challenges and Solutions from an Urban
Perspective of Bangladesh, ICCSE, 2015

18.

19.

20.

21.

22.

23.

24.

25.

26.

S. Barnard , T. Hassan , B. Bagilhole& A. Dainty
(2012), ‘They're not girly girls’:an exploration of
quantitative and qualitative data on engineering
and gender in higher education,European Journal of
Engineering Education, 37:2, 193-204

Barnard, S., Bagilhole, B., Dainty, A. and Hassan,
T., 2012. Women, Engineering and Higher
Education in the UK:Trends in Participation and
Curriculum Development. In: A. Béraud, A.-S.
Godfroy, J. Michel, eds. Gender and

Interdisciplinary Education for Engineers. Does
Interdisciplinary Education improve the gender
balance and attract more young people in
Engineering and Technology higher education?
Proceedings of the GIEEHELENA Conference,Paris
June 23-24 2011. Rotterdam: Sense

UCAS, 2009. Online statistics on student
applications and acceptances by subject [online].
Available from:www.ucas.ac.uk [Accessed 10
February 2010]

Carter, R. and Kirkup, G., 1990. Women in
engineering: A good place to be? Basingstoke:
Macmillan

Woolnough, B.E., 1994.Affecting students’ choice of
science and engineering. International Journal of
Science Education, 16 (6), 659-676.

Evetts, J., 1998. Managing the technology but not
the organization: women and career in
engineering. Women in Management Review, 13
(8), 283-290

Powell, A., et al., 2004. Does the engineering
culture in UK higher education advance women’s
careers? Equal Opportunities International, 23
(7/8), 21-38

Fernandez, M.L., et al., 2006. Sexism, vocational
goals, and motivation as predictors of men’s and
women’s career choice.Sex Roles, 55, 267-272



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Madhill, H.M., et al., 2007. Developing career
commitment in stem related fields: myth versus
reality. In: R.]. Burke and M.C. Mattis, eds.Women
and minorities in science, technology, engineering
and mathematics: Upping the
numbers.Cheltenham: Edward Elgar

Alpay, E., Ahearn, A.L., Graham, R.H. and Bull,
A.M.J. 2008. Student enthusiasm for engineering:
charting changes in student aspirations and
motivation, European Journal of Engineering
Education, 33 (5), 573-585

Abigail Powell,Andrew Dainty & Barbara Bagilhole
(2012) Gender stereotypes among women
engineering and technology students in the UK:
lessons from career choice narratives, European
Journal of Engineering Education, 37:6, 541-556

Masako Hosaka (2014) Women's experiences in the
engineering laboratory in Japan, European Journal
of Engineering Education, 39:4, 424-431

Rizwanul Islam (2014). Human Capital and
Inclusive Growth: The Challenges for Bangladesh.
Bangladesh Economists’ Forum

Seeding Fertile Ground: Education That Works for
Bangladesh (2013). Bangladesh Education Sector
Review, World Bank.

Ensmenger, Nathan L. The computer boys take
over: Computers, programmers, and the politics of
technical expertise. Mit Press, 2012.

Saifuddin, Samina M., Lorraine S. Dyke, and Maria
Rasouli. "Gender and careers: a study of
persistence in engineering education in
Bangladesh."Gender in Management: An
International Journal 28.4 (2013): 188-209.

Durndell, Alan, Peter Glissov, and Gerda Siann.
"Gender and computing: Persisting differences."
Educational Research 37.3 (1995): 219-227.

Sameer Khatiwada.(2014, January 29). “A quiet
revolution: Women in Bangladesh”. (Online).

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Available: http://www.ilo.org/global/about-the-
ilo/newsroom/comment-
analysis/WCMS_234670/lang--en/index.htm

Karim, Lamia. (2011). MICROFINANCE AND ITS
DISCONTENTS: WOMEN IN DEBT IN BANGLADESH.
Minneapolis, MN: University of Minnesota Press.

(2014, January). “High university enrolment, low
graduate employment”.(Online). Available:
http://www.britishcouncil.in/sites/britishcouncil.in2
/files/british_council_report_2014_jan.pdf

Aschoff, Nicole. (2015). New Prophets of Capital.
London, UK: Verso.

Programming Language I,
http://ece.northsouth.edu/courses/cse-115/, last
accessed on June, 2016.

Syed Saad Andaleeb, Halimur R. Khan, Manzoonr
Ahmed, Education and National Development,
UPL,2011

Ahmed, Nova. "Discussing about Sexual
Harassment (Breaking Silence): The Role of
Technology." Proceedings of the 2016 CHI
Conference Extended Abstracts on Human Factors
in Computing Systems. ACM, 2016.

Michael Trice. 2015. Putting GamerGate in context:
how group documentation informs social media
activity (SIGDOC ‘15). ACM, Article 37, 37:1-37:5
pages.

Michael James Heron, Pauline Belford, and Ayse
Goker. 2014. Sexism in the circuitry: female
participation in male-dominated popular computer
culture. ACM SIGCAS Computers and Society 44, 4
(2014), 18-29.

Wajcman, Judy. "Reflections on gender and
technology studies: in what state is the

art?." Social studies of science 30.3 (2000): 447-
464.

Bray, Francesca. "Gender and technology." Annu.
Rev. Anthropol. 36 (2007): 37-53.


http://www.britishcouncil.in/sites/britishcouncil.in2/files/british_council_report_2014_jan.pdf
http://www.britishcouncil.in/sites/britishcouncil.in2/files/british_council_report_2014_jan.pdf
http://ece.northsouth.edu/courses/cse-115/

47.

48.

49,

50.

51.

52.

53.

Arends-Kuenning, Mary, and Sajeda Amin.
"Women's capabilities and the right to education in
Bangladesh." International Journal of Politics,
Culture, and Society 15.1 (2001): 125-142.

Sen, Amartya. 1997. "Editorial: Human capital and
human capability." World Development, Vol. 25,
No. 12, pp.1959-1961.

Ministry of Education, Bangladesh,
http://www.moedu.gov.bd/site/page/59fec4cl-
9d87-464e-b913-d39d57a7e09d, Last accessed on
2017

Hasan, Md Mahmudul. "Commemorating Rokeya
Sakhawat Hossain and Contextualising her Work in
South Asian Muslim Feminism." An International
Journal of Asian Literatures, Cultures and
Englishes 7.2 (2013): 39-59.

Hossain, Hamida. "Women's Movements in
Bangladesh: The Struggle Within." Europe Solidaire
Sans Frontiéres. Available at: http://hbv-
awareness. com/. Accessed 28.4 (2006): 2013.

https://icpc.baylor.edu/, Last accessed on August,
17

Toyama, Kentaro. Geek heresy: Rescuing social
change from the cult of technology. PublicAffairs,
2015.


http://www.moedu.gov.bd/site/page/59fec4c1-9d87-464e-b913-d39d57a7e09d
http://www.moedu.gov.bd/site/page/59fec4c1-9d87-464e-b913-d39d57a7e09d
https://icpc.baylor.edu/

