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Preamble
Transition into the Fourth Industrial Revolution (4IR) presents a unique
opportunity for women to play a prominent role in new emerging sectors
arising from the digitization of local and regional economies.

Data science and artificial intelligence (AI) are viewed
as prominent drivers of technological change as global
economies transition into the Fourth Industrial Revolution
(4IR). In Africa, innovative technologies as a result of this
transition can act as crucial markers of the trajectory
of innovation across the African landscape. One of the
continent’s greatest needs is skilled human resources to
thrive in the new technology-driven global economy. In
particular, the transition into the 4IR presents a unique
opportunity for women to play a prominent role in new
emerging sectors arising from the digitization of local
and regional economies. Emphasis should therefore be
placed on inclusion of women in capacity development
linked to new and emerging skills needed for the 4IR, to
ensure their inclusiveness and leadership in a digitized
economic and social landscape.
The UK-South Africa Newton Fund, Development in Africa
with Radio Astronomy (DARA) Big Data programme,
represents a human capacity development intervention looking to increase Africa’s research and skills base
in data-driven science and associated technologies
needed for dealing with extremely large data sets. The
programme builds on the skills required for the Square
Kilometre Array (SKA), which is an international undertaking
to build the world’s largest radio telescope and is seen
as a scientific driver for research relevant to the 4IR.
The hosting of the mid-frequency telescope array of the
SKA in Africa provides an opportunity to develop a broad
range of skilled professionals, which includes skills linked
to high performance computing, data analytics and
big data technologies, amongst other areas. Many of
these skillsets are transferable across research domains
and speaks to the need for the development of multi-

disciplinary skills in moving into the 4IR. The DARA Big Data
programme builds on this aspect of transferability of skills
across sectors with training initiatives that are applied to
a range of thematic areas including astronomy, health
and agriculture.
DARA Big Data is considered to be a relatively “young”
programme that has provided training and development opportunities in data science to science and
engineering students from the SKA Africa partnering
countries since 2017. To promote the inclusion of women
in developing data science and AI skills on the African
continent, a case study was undertaken of DARA Big
Data to determine the existing gender gap in its training
and development initiatives. Additionally, the case study
aimed to determine what factors potentially contribute
to the gender gap in the DARA Big Data initiatives, to
provide specific recommendations that will increase
women’s participation in future initiatives.
The findings from the DARA Big Data case study highlight
the need for targeted interventions that can be implemented at programme, institutional and policy level to
ensure women’s participation in capacity development
opportunities linked to the 4IR. The case study serves as
a steppingstone in the promotion of gender equality in
building technological leaders of the future, with recommended actions based on experiences gained through
implementation of the programme. Many of the recommendations can be applied at a programme level with
existing or future capacity development interventions. In
addition, the recommendations can be easily applied
more broadly to other areas in science, technology and
innovation in promoting gender equality.
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1. Introduction
Shedding light on the persistent gender gaps in what is considered to be the
professions of the future is a first step in creating initiatives that can close
the gender gap and build new pathways to economic opportunities for
women in the 4IR.

The Global Gender Gap Index produced by the World
Economic Forum (WEF) serves as a measure of the
extent of gender-based gaps at global, regional and
country-level, together with tracking the progress made
towards closing the gap. This index has been measured
annually by WEF since 2006 and uses four key pillars
or subindexes to measure gender-based gaps, which
includes women’s participation and role in economies and taking up of opportunities, their educational
attainment, their health and survival, as well as political
empowerment of women.
The 2020 Global Gender Gap Report [1] highlights a
positive increase in the average gender global score
with a 31.4% average gender gap that remains to be
closed globally. The report acknowledges that several
countries have made significant progress towards
achieving gender parity across the four subindexes.
However, the pace at which gender parity will be
achieved is slow with future projections indicating that
the overall global gender gap will be closed in almost
a century, if not longer. For Sub-Sahara Africa and North
Africa, the 2020 Global Gender Gap Report [1] reveals
that 68.2% and 60.5% of the overall gender gap has
been closed to date in each region respectively. Further
projections indicate that it will take a staggering 95.1
years for Sub-Sahara Africa and 139.9 years for North
Africa to close their respective gender gaps.
The annual Global Gender Gap Reports [1, 2, 3, 4]
have reported a significant reduction in the educational
attainment gap on average, which is due to more
women and girls having access to education as well as
increased levels of completion of primary, secondary
and tertiary education by women and girls. In contrast
to this achievement, more recent findings indicate

that women’s skills may not always be in line with those
required to succeed in the professions of the future
[1, 2]. This aspect together with barriers encountered
when applying for the most in-demand occupations
have led to women being under-represented in most
sectors showing the highest employment growth rates
that includes sectors involving Data and AI, engineering
and Cloud computing [1, 5].
Science, technology and innovation will play a central
role in moving economies into the Fourth Industrial
Revolution (4IR) [6]. A strong workforce in research and
development in science, technology, engineering and
mathematics (STEM) fields is essential in transitioning into
this new era that will require frontier technological skills.
More specifically, a country’s ability to secure good
health and fight diseases, protect its environment and
natural resources, attain food security, and develop
new industries and technologies relies on the scientific
knowledge and skills of its population [7, 8]. But there
needs to be representation from all in society, especially
women and girls, to ensure diversity in technological
innovations that can address the challenges facing
society as a whole [9].
Women are found to make up a minority of the world’s
workforce in STEM fields with less than one third of science
researchers being female workers [7, 8, 10]. The lack of
women representation is also seen in frontier technical
roles that includes roles in emerging sectors within Data
and AI [5, 11]. The 2020 Global Gender Gap Report [1]
highlights that 26% of professionals employed in Data
and AI roles in 2020 were women. It further adds that
greater gender parity is observed for frontier roles in new
technologies such as Data and AI, when compared to
established professions of engineering (15% women
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professionals) and Cloud computing (12% women
professionals). Shedding light on the persistent gender
gaps in what is considered to be the professions of the
future is a first step in creating initiatives that can close
the gender gap and build new pathways to economic
opportunities for women in the 4IR.

gender gap in developing frontier skills and data science
capacity in Africa. Initiatives forming part of DARA Big
Data have included skills training events through the Big
Data Africa School, hackathons, and the Africa Data
Science Intensive Programme, as well as postgraduate
scholarship opportunities.

The Development in Africa with Radio Astronomy (DARA)
Big Data programme is a human capacity development intervention with the goal of equipping African
countries forming part of the Square Kilometre Array 4
(SKA) partnership with the skills needed for data-driven
science and big data technologies. The programme
builds on the diverse set of skills required for hosting of
cutting-edge radio astronomy infrastructure through
the SKA and African Very Long Baseline Interferometry
Network5 (AVN), with a focus on the translation of skills
for an even broader impact on Africa’s data-driven
development. The DARA Big Data programme aligns
with the development goals of the African Union Agenda
2063 [12] in achieving a skills revolution and transformed
economies on the continent that is underpinned by
science, technology and innovation [13].

The first chapter of the Women in Data Science report
gives an overview of all activities forming part of DARA
Big Data since its establishment. The participation of
women in the various skills training and development
initiatives of DARA Big Data is provided in Chapter 3, with
some preliminary findings in the observed gender gap
discussed in section 3.5. A survey was conducted as part
of the case study to determine which factors potentially
contribute to the gender gap observed for DARA Big
Data training and development initiatives, as well as
more generally in STEM, based on feedback received
from female participants and applicants of various
initiatives. The results from the survey are presented in
Chapter 4 together with the recommendations received
from individuals for inclusion of women in STEM fields.
The main findings from the case study are summarized
in Chapter 5 with tangible recommendations made for
increasing participation of women in future capacity
development interventions in data science and AI, and
more widely in STEM, in Africa.

Initial activities under DARA Big Data were undertaken in
2017. The DARA Big Data programme therefore presents
a unique opportunity to gain early insights into the
4 https://www.skatelescope.org
5 https://www.sarao.ac.za/science/avn/
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2. Overview of the DARA Big Data
Data Case Study
The objective of the case study was to determine if there is an existing gender gap
in data science training and development initiatives forming part of the DARA Big
Data programme, which encompasses a wide range of participants from South
Africa and the eight SKA Africa partner countries, including Botswana, Ghana,
Kenya, Madagascar, Mauritius, Mozambique, Namibia and Zambia.

In addition, the case study was used to identify which
factors may contribute to the gender gap in developing
human capacity in the areas of data science and AI.
The DARA Big Data case study focuses on training and
development initiatives that were carried out over the
period of 2017 to 2020. These initiatives can be seen
in Figure 1. In particular, the training and development
initiatives forming part of the case study include:

Big Data Africa School (2017 - 2019)
The Big Data Africa School was run annually from 2017 to
2019 with the aim of introducing students to the fundamentals of data science and machine learning through
exposure to various tools and techniques that can be
used to work efficiently on large data sets. The School
is run over a period of 7 to 10 days, with focus placed
on hands-on training and problem solving in areas of
astronomy, health sciences, agriculture, cybersecurity,
amongst others. The School format additionally consists
of Skills for Industry sessions where students are exposed
to individuals currently working as data scientists in various
industries in Africa or globally. The Skills for Industry sessions
also involve practical training in soft skills and business
development, including entrepreneurial skills.
Students participating in the Big Data Africa School
have various university qualifications ranging from
advanced undergraduate degrees, to Masters and

Doctoral degrees in diverse areas within science and
engineering. The skills and knowledge acquired by the
students participating in the School can be applied to
their postgraduate research projects on completion of
the School, or it can enhance the student’s competitiveness when applying for a data science or data analytics
role in seeking employment in industry after completion
of their university degree.
As can be seen in Figure 1, the Big Data Africa School
was launched in 2017 with a total of 38 participants.
Following the first school, two consecutive schools were
run annually in 2018 and 2019.

DARA Big Data Scholarships (2018 - 2019)
The DARA Big Data programme has provided Masters and
Doctoral degree scholarship opportunities6 to students
from the SKA Africa partner countries, to undertake a
research project that focuses on data science applications in one of the DARA Big Data thematic areas of
astronomy, health or agriculture.
Students awarded a DARA Big Data scholarship have
undertaken their degree at a partnering university in the
UK. The number of scholarship awards made through
DARA Big Data is shown in Figure 1 for the period of
2018 to 2019, with two separate calls for applications
made in 2018.

6 For more information on students who have received DARA Big Data scholarships to study at a UK university, see: https://www.darabigdata.com/dbd-student-profiles
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Figure 1. Training and development initiatives forming part of the DARA Big Data case study on the inclusion of women in data
science. The total number of participants / scholarship awards is shown below each initiative, with the total number of female
participants / scholarship awards indicated in brackets.

Hackathons (2018 - 2020)
The DARA Big Data programme has organised hackathons
or provided financial support for students to participate
in hackathons as part of its training initiatives in developing data science capacity in the SKA Africa partner
countries. The hackathons are short, introductory-level data
science training for students that usually takes place over
a period of two to three days. Participation of students
in the hackathons gives them an introduction to data
science and machine learning skills through a combination of tutorials and hands-on training using practical
or real-life data sets. At the time of compiling the case
study, DARA Big Data organised four hackathons which
was hosted in Botswana, Madagascar, Namibia and
Zambia. The number of participants in the hackathons
can be seen in Figure 1.

7 http://dsi-program.com

Africa Data Science Intensive
Programme (2020)
The Africa Data Science Intensive (DSI) Programme7
is an intermediate to advanced-level data science
training course with a focus on exposing participants to the latest algorithms and techniques in
data science, industry trends and network building,
as well as building the necessary real-world skills
in transitioning to a data science role in industry, academia
or through entrepreneurship.
The 2020 Africa DSI programme was adapted as an online
part-time course due to the COVID-19 pandemic. The
online course consisted of four modules that was actively
carried out over a period of five months with the final
module ending in January 2021. The duration of the
Africa DSI programme together with its demanding
schedule limits the number of participants who can be
selected for the course, with the course open to students,
researchers and individuals employed on a full-time or
part-time basis. A total of 16 participants was selected
for the 2020 Africa DSI programme.
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3. Women Inclusivity in the DARA
Big Data Programme
A demographic study of the DARA Big Data programme was undertaken which
involved analysing all application and participation data of individuals who applied
or were part of a training and development initiative.

For the purposes of this study, individuals who were
successful in their application are referred to as DARA
Big Data “participants”, while all individuals who have
applied for a training and development initiative are
referred to as DARA Big Data “applicants”. It is significant
to include the demographics for the latter individuals, as
it will indicate the appeal of applying for data science
initiatives amongst the female demographic, as well
as how well the DARA Big Data programme performs
in its inclusion of women through its selection process
for the various initiatives.
The findings from the demographic study for each of
the DARA Big Data training and development initiatives
are discussed below.

3.1 Female Participation in the Big Data
Africa Schools
Figure 2 shows the female-to-male ratio for participants
in the Big Data Africa Schools during the period of 2017
to 2019. The total number of participants was higher for
the first School in 2017 compared to other years, with
the first School consisting of 74% male participants and
26% female participants. With a fewer total number of
participants in 2018 and 2019, the female-to-male ratio
for participants decreased and almost equal participation levels for females and males were observed in these
two years. Overall, there has been a small increase in
the number of females participating in the Big Data
Africa School over the period of three years. A steady

Figure 2. Female-to-male ratio for participants (left) and applicants for the Big Data Africa Schools from 2017 to 2019 (right).
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increase has however been observed in the number of
females applying for the Big Data Africa Schools, with
the female applications increasing from 20% of the
total number of applications in 2017, to 35% in 2019.
The demographics related to the nationality, age and
university degree (at the time of participation) of female
participants in the Big Data Africa Schools is shown in Figure 3.
It can be seen that over 50% of female participants
were South African. The largest number of female participants from the SKA Africa partner countries were from
Botswana (11%), Kenya (9%) and Mauritius (9%). While

the least number of female participants in the Schools
(making up approximately 18% of the total female
participants) were observed for Ghana, Madagascar,
Namibia and Zambia. No females from Mozambique
have participated in any of the Schools.
Figure 3 also shows that the majority of female participants in the Big Data Africa Schools were in the age
range of 20 to 30 years old, and over 80% of the
female participants held a Master of Science degree
or Bachelor of Science (including Honours) degree while
undertaking the training.

Figure 3. Demographics of female participants in the Big Data Africa Schools.8

8 Aggregated data for the Big Data Africa Schools for the period 2017 to 2019 are represented.
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3.2 Scholarship Awards to Females through the
DARA Big Data Programme
The DARA Big Data programme launched three calls
for applications for Masters and Doctoral scholarship
awards in 2018 and 2019.

The percentage of females applying for scholarships
compared to their male counterparts can be seen
in Figure 4. On average, the number of applications
received from males for each application call was
three times higher than those received from females.

Figure 4. Percentage of female and male scholarship applications (top) and scholarships
awarded (bottom) for DARA Big Data for the period 2018 to 2019.

A total of 17 scholarships were awarded for Masters and
Doctoral studies in 2018 and 2019. Figure 4 shows that 3
scholarships were awarded to females and 7 to males in
2018, whereas 4 scholarships were awarded to females
and 3 to males in the following year. Approximately 41%
of scholarship awards made through DARA Big Data have
been awarded to females. The relatively high number
of female scholarship awards is seen regardless of the
lower applications received from prospective female
candidates. Figure 5 shows that the number of Doctoral
scholarship awards have been equal for females and
males, while 5 females and 8 males were awarded
scholarships to pursue a Masters degree.
Figure 5. Total number of scholarships awarded for Masters and
Doctoral degrees through DARA Big Data for the period 2018 to 2019.
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3.3 Female Participation in Hackathons
Over the period of 2018 to 2020, DARA Big Data organised
four hackathons with most events hosted at a partnering
university in the SKA Africa partner country. These
hackathons formed part of the case study. The data
presented as part of the hackathons gives an indication
of the uptake of short-duration skills training initiatives
by females as part of their proficiency development in
acquiring data science skills. Hackathons were hosted in
Botswana (2018), Madagascar (2018), Namibia (2019)
and Zambia (2020), with the latter event hosted virtually
due to the COVID-19 pandemic.

The number of applications and participants in DARA Big
Data hackathons segregated by gender can be seen
in Figure 6. As seen with other DARA Big Data initiatives,
applications by females for participating in hackathons
are low (less than 30% of the total number of applicants)
when compared to their male counterparts. This has led
to a lower number of female participants in hackathons
with a significant gap in the female-to-male participation
ratio observed for the hackathons hosted in Botswana
(20% female participants) and Zambia (30% female
participants). The overall lower number of participants
in the hackathons hosted in Madagascar and Namibia
decreased the female-to-male gender gap with over
40% female participants seen for these two hackathons.

Figure 6. Female-to-male ratio for applicants (left) and participants (right) for DARA Big Data hackathons hosted over the period of
2018 to 2020.

3.4 Female Participation in Advanced Data
Science Training
The opportunity for individuals to undertake intermediate to advanced data science training was offered
in 2020 through the Africa Data Science Intensive (DSI)
programme. Due to the COVID-19 pandemic, the format
of the 2020 Africa DSI programme was adapted so that
participants could undertake the course remotely and
in an online classroom setting. The programme was run
as a part-time course consisting of four modules that
was carried out over the period starting September 2020
to January 2021.
The 2020 Africa DSI was advertised as a part-time
programme which allowed individuals more flexibility
in undertaking the course, especially those individuals
engaged in full-time studies or full-time employment. In
addition, the programme was open to individuals holding
a wide range of qualifications from an undergraduate

or Honours degree, to individuals holding a Masters or
Doctoral degree. A rigorous selection process tested
the programming and analytical skills of applicants in
combination with their critical thinking. The final stage of
the selection process involved an interview of the qualifying candidates after which placement was awarded
to 16 candidates.
The 2020 Africa DSI programme was advertised as
a training and development opportunity for the SKA
Africa partner countries that included South Africa, with
limited capacity for the hosting of participants from
other countries. Regardless of these restrictions, a total
of 1430 applications was received from 42 countries
through the 2020 call for applications.
Figure 7 shows the country of origin of the applications,
together with the gender distribution for each country. It
can be seen that the largest number of applications was
received from Kenya, South Africa, Ghana and Nigeria.
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Figure 7. Total number of applications from countries (segregated by gender) for the 2020 Africa Data Science Intensive programme.

The largest number of applications from females was
received from Kenya and South Africa, with both countries
dominating the total number of female applications
received from all countries in representing over 70% of
the total number of female applications. A lower number
of female applications was, however, seen for Ghana
and Nigeria, even though both countries contributed
significantly to the total number of applications.

A total of 1025 applications was received from South
Africa and the SKA Africa partner countries for the 2020
Africa DSI, of these 29% were female and 71% male.
Figure 8 shows the total number of applications received
from the SKA Africa partner countries where it can be
seen that both the female and male applications were
extremely low for the majority of these countries, with the
exception of Kenya, South Africa and Ghana.

Figure 8. Total number of applications from the SKA Africa partnering countries (segregated by gender) for the
2020 Africa Data Science Intensive programme.
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Overall, the 2020 Africa DSI programme received 72.9%
applications from males and 26.9% applications from
females9 as shown in Figure 9. Further demographics for
male and female applications can be seen in Figure 10
where the employment status and highest qualification
of applicants can be seen at the time of applying for
the programme. Approximately 60% of applications for
the 2020 Africa DSI programme were full-time students
while the remainder were employed on a full-time or
part-time basis in industry. The majority of individuals
applying for the programme held a Bachelors degree
(including Honours level) or Masters degree, which is
seen for both the female and male applicants.

Figure 9. Distribution of female and male applications for the
2020 Africa Data Science Intensive programme.

A total of 16 individuals were offered placement in the
2020 Africa DSI programme. The Africa DSI achieved
a 50:50 gender balance through its selection process
where a target of 38% female representivity was initially
set for the programme. However, through the selection
process it was found that the shortlisted female candidates performed at the same level as (and in some
cases better than) their male counterparts leading to
larger female representation in the programme than
was initially expected. The selected participants varied
in qualification level which included three participants
holding a Doctoral degree, one participant holding
an MBA, three participants holding a Masters degree
and eight holding a Bachelors (including Honours level)
degree.

Figure 10. Employment status (left) and highest qualification
(bottom) of applicants at the time of submitting an application
for the 2020 Africa Data Science Intensive programme.

9 The remaining 0.2% of applications preferred to not specify their gender.
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3.5 Preliminary Findings from the DARA Big Data
Case Study
The demographic analysis carried out for training
and development initiatives forming part of DARA Big
Data for the period of 2017 to 2020 has revealed the
following insights into the programme’s inclusion and
participation of women in data science initiatives:
1. The number of females applying for training
and development initiatives is significantly lower
(in most cases, making up less than 30% of the
total applications) compared to the number of
male applications. The low number of female
applications is seen across all the data science
training initiatives (introductory and intermediate /
advanced levels) as well as with the applications
for postgraduate scholarships. There has been,
however, an increase in female applications towards
introductory-level training initiatives such as the Big
Data Africa Schools which can possibly be attributed
to increased awareness of this training initiative through
a wider marketing campaign over the three years.

2. A small increase in female participation is observed
in DARA Big Data training and development initiatives over the period 2017 to 2020. The increase in
female participation is seen regardless of the low
application numbers from females and is mainly
a result of the inclusive nature of the selection
process, where emphasis is placed on representivity
of women and diversity through representation of
most of the SKA Africa partner countries in initiatives.
3. For those training initiatives having a pre-qualification
assessment (a requirement for participation in
the Big Data Africa School and 2020 Africa DSI),
it was found that the female candidates were
more likely to persevere through the assessment
phase, which was in contrast to that observed for
many of the male candidates. This perseverance
through the pre-qualification assessments led to
many of the female applicants being shortlisted for
training initiatives based purely on their technical
ability and willingness to learn new concepts.
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4. African countries with the highest number of female
applications towards training initiatives are Ghana,
Kenya, Nigeria and South Africa. Regardless of the
dominance of these four countries in the application numbers, the inclusive nature of the selection
process for training initiatives has resulted in most of
the SKA Africa partner countries being represented
in the DARA Big Data programme. Mozambique
remains the only SKA Africa partner country that
has not been represented in training and development initiatives due to the very few applications
received from both female and male applicants.
5. A higher number of female applications were
received from the more populous SKA Africa partner
countries such as Ghana, Kenya, and South Africa,
with many applications being declined in order to
promote representivity from all the SKA Africa partner
countries. In-country specific or regional training
interventions may need to be developed to cater
for African countries that have larger application
numbers that will be inclusive of female participation.
6. The high volumes of applications received from
African countries beyond the SKA Africa partnership
suggests a broader need for data science training and
development on the continent that stretches beyond
the DARA Big Data Africa programme. This is clearly
seen through the applications received from the 2020
Africa DSI programme. Female promotion interventions
used in DARA Big Data training and development
initiatives can be applied to these broader training
programmes to enhance the female participation
in initiatives based on the DARA Big Data case study.
7. The large number of applications received from
industry candidates towards the 2020 Africa DSI
indicates a further need for intermediate / advanced
training initiatives that can be offered as a part-time
or full-time course. The development of a training
network with industry that promotes female mentorship by showcasing women leaders and role models
in data science can enhance female participation
in training initiatives. This builds on the showcasing of
women role models in data science that has been
implemented as part of the Big Data Africa Schools.
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4. Women in Data Science Survey
A survey was conducted as part of the case study to determine which factors
potentially contribute to the gender gap observed for DARA Big Data training
and development initiatives, and more generally in STEM.

The survey was developed to assist with identifying
targeted interventions that can be implemented to
increase participation of women in current and future
data science initiatives, with an emphasis on developing
the much-needed human capacity in data science
and AI on the African continent.
The Women in Data Science survey targeted females
who have participated in DARA Big Data training and
development initiatives, as well as those females who
were unsuccessful in their application towards a training
initiative. Before administering the survey questionnaire,
the aim of the case study was explained to each
participant. Individual consent was obtained from all
participants in the survey to include and publish their
responses as part of the Women in Data Science report,
under the condition that their identity remains anonymous throughout the report.

4.1 Description of the Survey and Participants
Schools
Two separate surveys were designed for the purposes
of the case study as indicated in Figure 11 – one for
female participants of DARA Big Data training initiatives
and a second survey for female applicants who were
unsuccessful in applying for a DARA Big Data training
initiative. A total of 69 female participants who undertook

training through DARA Big Data were invited to complete
the survey of which 45 responded giving a 65% response
level for the first survey. A total of 117 survey responses
was received from female applicants who were unsuccessful towards a DARA Big Data training initiative.
The first survey for female participants in initiatives was
designed to look at the personal experiences of these
individuals in DARA Big Data training and development
initiatives as outlined in Figure 11. Questions were designed
around the application process, support provided by
DARA Big Data before and after the specific training
initiative, and more general experiences of participants
while studying and working within a STEM environment.
The second survey for unsuccessful applicants was more
focused on the latter experiences, with a few questions
around their experience with the application process
when applying for DARA Big Data training initiatives.
The geographic location of all females participating
in the Women in Data Science survey can be seen in
Figure 12. The largest number of responses to the survey
was received from South Africa (26%) and Kenya (22%)
which make up almost half of the survey respondents.
It can also be seen that the majority of the SKA Africa
partner countries are represented in the survey responses
with the exception of Mozambique10.

10 The lack of applications from Mozambique towards DARA Big Data training and development initiatives is mentioned as a concern in Section 3.5 as it remains the
only SKA Africa partner country not having a female represented in any of the training initiatives.
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Survey Questions designed around Five Stages in the DARA Big Data
application process, pre- and post-training
Application

Pre-Training

Training Activity

Post-training

Professional

1

2

3

4

5

Awareness of training
and scholarship
opportunities.

Sufficient support for
female participants
that can increase their
confidence levels
before taking up
training or a scholarship opportunity.

Sufficient female
mentors and
networking opportunities through the
training or scholarship
opportunity.

Experiences during the
application process.

Further support initiatives needed after the
training or scholarship
opportunity.

Developing an alumni
network of female
professionals that can
act as role models /
mentors for a younger
generation of women
using a cyclical
approach.

Survey 1 - Female Participants in Training & Development Initiatives (45 Respondents)
Survey 2 – Unsuccessful Female Applications (117 Respondents)
Figure 11. Two-tiered approach to the Women in Data Science survey that consisted of two separate surveys. Survey 1 was
designed around individual experiences of female participants in DARA Big Data training and development initiatives, while Survey
2 probed the experiences of unsuccessful female applicants with both their interaction with the DARA Big Data programme and
general experiences in STEM. The survey questions for female participants were designed around five stages leading up to a
training initiative and post-training experiences.

Figure 12: Geographic representation of females who
participated in the Women in Data Science survey11

11 Aggregated country data for all survey respondents are represented.
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4.2 Demographic Representation of Survey
Participants
The demographics of the female survey respondents
who have participated in DARA Big Data training and
development initiatives is shown in Table 1. Demographics
related to age, highest academic qualification and
area of study, as well as current employment status and
industry where employed are categories indicated for
these survey respondents.
From Table 1 it can be seen that most of the female
respondents to the first survey were in the age group of
20 - 25 years, which represented more than half (53%)

of the total respondents. The majority of respondents
(67%) held a Bachelors degree (including Honours
degree) as their highest academic qualification, while
31% of the respondents held a Masters degree. Over
half of the survey respondents are currently engaged
in full-time studies.
Similarly, the demographics of female applicants
forming part of the second survey is listed in Table 2. It
is worth noting that most females who participated in
the second survey were either studying full-time (30%
of respondents), unemployed (25% of respondents) or
engaged in full-time / part-time employment (34% of
respondents).

Table 1: Survey 1 Respondents - Demographics of female participants in DARA Big Data training
initiatives forming part of the Women in Data Science survey.
Characteristics

Total number of respondents

%

45

65

20-25 years

24

53.3

26-30 years

14

31.1

31-35 years

6

13.3

36-40 years

1

2.2

Bachelors degree (including 4th year Honours degree)

30

66.7

Masters degree

14

31.1

Postdoctoral

1

2.2

Employed Full-time

10

22.2

Employed Part-time

5

11.1

Unemployed-actively looking for employment

2

4.4

Studying Full-time

26

57.8

Studying Part-time

1

2.2

Internship

1

2.2

Astronomy or Astrophysics

22

48.9

Bioinformatics

1

2.2

Willing to participate
Age

Highest academic qualification

Current employment status

Area of study in which highest qualification was obtained

Oceanography

1

2.2

Computer Science

12

26.7

Engineering

5

11.1

Mathematics/Applied Mathematics

4

8.9

Academic

37

82.2

Corporate/Private sector

6

13.3

Public sector

1

2.2

Research institution

1

2.2

Current industry employed or studying in
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Table 2: Survey 2 Respondents - Demographics of female applicants towards DARA Big Data
training initiatives forming part of the Women in Data Science survey.
Characteristics
Willing to participate

Total number of respondents

%

117

Age
20-25 years

47

40.2

26-30 years

45

38.5

31-35 years

16

13.7

36-40 years

7

5.9

41>

2

1.7

Bachelors degree (including 4th year Honours degree)

84

71.8

Masters degree

30

25.6

Doctoral degree

2

1.7

Postdoctoral

1

0.9

Employed Full-time

27

23.1

Employed Part-time

13

11.1

Unemployed-actively looking for employment

29

24.8

Studying Full-time

35

29.9

Studying Part-time

5

4.3

Internship

8

6.8

Astronomy or Astrophysics

20

17.1

Bioinformatics

1

0.9

Computer Science

22

18.8

Engineering

15

12.8

Mathematics/Applied Mathematics

25

21.4

Biology

8

6.8

Agriculture

8

6.8

Statistics

6

5.1

Economics

11

9.4

Psychology

1

0.9

Academic

35

29.9

Corporate/Private sector

29

24.8

Public sector

10

8.5

Research institution

13

11.1

Non-profit Organization

1

0.9

Unemployed

29

24.8

Highest academic qualification

Current employment status

Area of study in which highest qualification was obtained

Current industry employed or studying in
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4.3 Survey Results
4.3.1 Support for women participating in 		
DARA Big Data Training Initiatives
Application Process
Female participants in the surveys were asked various
questions about their experience when submitting an
application towards a DARA Big Data training initiative.
The survey requested from participants to give their main
reason for applying for a specific training initiative. A
variety of reasons were given by the survey participants
that included the following:
•
•
•
•
•

To learn more about Big data and machine learning,
and its applications to multi-disciplinary research.
To gain a broader experience in machine learning
techniques and apply these to impactful projects.
To gain useful experiences and skills that can be
applied to research projects as part of postgraduate
studies.
To better understand how to apply data science to
real life challenges on the African continent.
To network with skilled professionals, as well as an
opportunity to further grow knowledge in areas of
data science and AI.

Survey participants were asked how confident they were
in their application being successful for the specific
training initiative. The survey results revealed that most
female participants (over 60%) were not confident about
their submissions or performance during the application
process. The remaining female participants were reasonably confident in submitting a successful application,
with 11% indicating that they were extremely confident in
their applications being successful for a training initiative.
These initial findings indicate that many of the female
applicants experience some form of self-doubt in their
technical skills that may inhibit them from applying
to DARA Big Data initiatives as was expressed by one
participant: “I was excited and hopeful that I would
get the opportunity and get into the programme.
However, while doing the application I panicked
as most of the answers were tricky and I only had
limited knowledge about the questions asked. But
a big part of me was hoping, yet not sure about
the answers I submitted.”
Survey participants were additionally asked to indicate
if they received any form of encouragement from
individuals to apply for a specific training initiative. For
those female participants that were unsuccessful in their
applications, the majority indicated that no particular
individual encouraged them to apply for a DARA Big Data

training initiative. However, some females have received
encouragement from university lecturers and their peers.
This was in contrast to the successful applicants who
indicated that they did receive encouragement from
university lecturers and their peers to apply for a DARA
Big Data training initiative.
Pre-training Support
Participants in DARA Big Data initiatives are given
preparatory reading material to introduce key topics,
concepts and methodologies that will assist with their
pre-training before a particular training initiative. The
effectiveness of providing participants the background
reading material has not been determined from previous
surveys of training initiatives and it remains unclear to
what degree participants use the preparatory reading
material before an event.
With this in mind, the female participants in the survey
were asked if they felt adequately prepared for the
training initiative that they applied for when arriving and
during the initiative. Almost 60% of female participants
felt unprepared when arriving for a specific training
initiative and expressed that they should have done
more background preparation before arriving for the
training. On the other hand, those females that used
the background reading material agreed that the
pre-preparation for the training initiative did assist with
increasing their confidence levels in the technical aspects
when arriving and during the event.
Support during Training Initiatives
Survey participants were asked how future data science
training initiatives can support women based on their
experience with participating in a DARA Big Data training
initiative. Common themes from participants mentioned
the following:
•

•
•
•
•

•

Provide mentorship for women throughout the
training initiative by increasing women representivity
in the administrators, facilitators, panellists, invited
speakers, etc.
Encourage peer-to-peer mentorship through femaleled groups and teams.
Increase the marketing targeted towards women
to raise the percentage of acceptance of women
in training events.
Provision of scholarship and internship opportunities
targeted at women.
By organising data science events specifically targeted
towards supporting women. In particular, events
should have sessions on women in technology, and
provide more details on opportunities for women.
Building a community of women data scientists who
are engaged in the events and inspire new cohorts.
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Survey participants were asked if they discovered a
surprising element about themselves during the training
initiative. Many of the responses emphasized the critical
role the development of soft skills and professional
competencies played in DARA Big Data training initiatives. Some of the responses included the following:
“I accidentally ended up taking a management role in our group even though I wasn’t the
group leader. And since then, I have developed
the skill and realization that management and
leadership is something I am interested in and
also a role I prefer to be in.”, “At the end of
the event I felt more confident in speaking and
doing presentations.”, “I discovered I was good
at maintaining communication amongst group
members”, “I discovered that I am capable of collaborating with others especially with people I never
met before!”
To further assess the effectiveness of skills training offered
through DARA Big Data, the participants were asked if
the training event helped in any way with their personal
or professional development in pursuing their career.
Responses expressed by the participants included: “Yes,
personally, the training helped me to become
more confident with myself, I no longer doubted
my skills and my abilities.”, “Yes, it gave me more
confidence to apply for jobs in data science.”,
“It did help a lot because from there I did apply
some of the techniques I learnt to my PhD project.”
Post-training Support by Building a Professional Network
with DARA Big Data female alumni
In building an alumni network consisting of DARA Big Data
participants that will have a larger female representation
in the future, survey participants were asked whether

they have recommended various training initiatives to
female peers or friends. 82% of female participants in
the survey stated that they have recommended DARA
Big Data training events or its scholarship opportunities
to their female peers. In addition, survey participants
were also asked what advice they would give women
interested in applying for these kinds of opportunities,
and some responded: “Be confident, never underestimate yourself, and always try new things.”, “I
would strongly recommend their participation, as
in my experience I learnt a semester’s work in two
days, plus you get to learn skills and perspectives
from other people from different parts of the world,
which is amazing!”
Lastly, the survey participants were asked how can future
data science events, in general, support women based
on their experience, and some responded: “More
sessions on Women in Tech, provide more details
on opportunities to women, organize a particular
day that centralizes on women in data science.”,
“Inviting successful women in STEM to such events
to tell their stories might help other women too.”,
“They can encourage females to be confident
in data science since most females think it’s for
males”, “I think it is always good to organize more
data science events to support women because
it will integrate more women in the field of data
science and AI. I think that being part of such a
programme and finding out that other women
are participating make you feel that you are not
alone.”, “If it’s for people in developing countries
mostly Africa I will say reach out to them because
most of the time they don’t know about such good
initiatives that they can benefit from. When I was at
my home institution most people have not heard
about the DARA Big Data programme.”
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The responses indicate that most female participants
would like to see an increase in Women in Data Science
events and training initiatives offered on the African
continent. Participants in previous training initiatives are
additionally enthusiastic to act as mentors and role
models for new cohorts through professional networks
of women in data science, providing a sustainable
model for inspiring and developing a new generation
of young talent.
4.3.2 Findings from the women in STEM 		
survey questions
Female participants of both surveys were asked about
the main factors that influenced them to pursue a STEM
career while growing up. The majority of participants
(53.3%) attributed their interest in STEM to their personal
capability to undertake and perform well in STEM-related
subjects at school and at university level. 17.6% of survey
participants attributed their interest in STEM to support
received from a teacher, while 25.9% indicated that a
parent, family member or friend played an influential
role in their decision to pursue a STEM career. These
results suggest that two main factors appear to influence
female participants to pursue a STEM career, which is
firstly a belief in their personal capabilities to undertake
STEM-related subjects at both school and university level
and secondly the encouragement received from a role
model such as a teacher, family member or friend.

Challenges while pursuing
STEM careers

Insufficient
institutional
capacity,
infrastructure
and resources
to support
STEM courses

Fewer opportunities for women
compared
to men for
advancement
in STEM

Lack of
scholarship
opportunities
and financial
limitations to
pay for basic
needs

Women are
perceived less
competent

Additional findings from the survey indicate that 79.3%
of female participants agree to there being a lack of
gender equality in STEM based on their personal experiences in pursuing a STEM-related career. While 71.8% of
the survey participants strongly agree that more action
is needed to increase the participation and leadership
of women and girls in STEM fields. This includes schoolbased interventions in making young girls aware of STEM
which is still viewed by most survey participants as an
effective mechanism to increase female awareness
and interest in STEM fields.
4.3.3

Recommendations from survey
participants in increasing participation
of women in STEM

Challenges highlighted by survey participants on what
inhibits women from excelling in STEM can be seen in
Figure 13. Some of the challenges include the absence
of role models and mentors to encourage taking up
of STEM subjects and careers, the lack of scholarship
opportunities and financial resources to continue
professional development towards a STEM career, the
perception that women are less competent than their
male counterparts, and the lack of self-confidence are
some of the common factors pointed out by survey
participants. A number of these challenges have been
highlighted in the context of DARA Big Data training and
development initiatives in section 4.3.1, and points to
a broader systemic need to address these challenges
faced by women in pursuing STEM careers.

Lack of
self-confidence
Men are favored
by workplace
environments and
unsupportive work
environments

Language
barrier

Patriarchal
perception
of certain
professions
by society

Cultural
challenges with
the career
choice unsupportive
family

Absence of
role models
and mentors

Lack of
policies
against
sexual
harassment

Figure 13: Challenges in pursuing STEM careers as highlighted by participants in the Women in Data Science survey.
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Figure 14 shows common themes in the recommendations proposed by the female participants in the survey
on increasing women’s participation in STEM. Many of
the recommendations speak to the challenges that are
highlighted in Figure 13 such as addressing the lack of
opportunities for women to pursue STEM careers, building
self-confidence from a young age in technical aspects
such as incorporating basic computer training into primary

and secondary school curricula, and empowering
teachers to play a more critical role in mentoring young
females in mathematics and science. At a professional
level, survey participants recommended the support of
work-life balance, flexible working hours and structured
professional development opportunities as interventions
to promote women’s participation at workplaces within
STEM environments.

Recommendations to increase women’s participation in STEM
Mentorship and workshop initiatives that
reach out to young girls and women
to provide avenues for entry

Early childhood interventions

Female awareness campaigns/events
to empower women

Support work-life balance and create
welcoming work environments

Flexible working hours

Focus on changing the mindsets of
both boys and girls at a young age

Empower teachers so that they can in
turn empower young girls to be more
confident in science and mathematics

Incorporate basic computer skills at
primary and secondary level

Support women in data science and
artificial intelligence by providing
scholarships and internships

Professional societies at universities to
provide structured professional development opportunities for women

Figure 14: Recommendations from participants in the Women in Data Science survey to increase women’s participation in STEM.

For the DARA Big Data case study, the survey has revealed
four main factors that may inhibit female participation
in training and development initiatives that are offered
through this programme. The four factors are highlighted
below:

Self-doubt and gender stereotypes
Women seem to have some form of self-doubt that
may inhibit them from pursuing STEM subjects or courses
as was expressed by many female participants in the
survey. This self-doubt may be enhanced by cultural
perspectives that continue to perpetuate the fact that
men are more competent than women. The doubt may

also be enhanced by some teachers or lecturers who
continue to (either subconsciously or consciously) drill the
narrative that women may not be successful in pursuing
science and adding to the perception that science is a
“man’s field”. Women in some settings are discouraged
from pursuing courses that are perceived to be for men
leading them to be perceived as less competitive. This
form of discrimination can be prevalent at workplaces
within STEM environments where certain job roles are
perceived for men due to male dominance in STEM
professions. Addressing these biases at school, university and professional levels remain crucial in creating
an ecosystem that will increase women’s participation
and leadership in STEM.
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Mentorship
The lack of female mentors or role models in STEM areas
was continuously highlighted as a challenge by survey
participants, who emphasized the critical role mentorship
plays in encouraging women to continue in STEM fields.
For emerging skills areas within data science and AI,
mentorship will play a central role in developing a new
generation of talent that aligns with rapid advancements
and developments in the field. Women at various stages
of their professional development can play an active
role in inspiring this next generation of talent in these
emerging fields. This is seen with the current DARA Big
Data programme where female alumni from previous
training initiatives now play an active role as facilitators
and mentors in training activities.

Financial support and availability of training
resources
The female participants attributed their success in STEM

to the availability of financial and skills development
resources when they were undertaking their respective
courses. The majority of the female participants reported
that scholarships were crucial facilitators for their success
in STEM. In addition, training and skills development initiatives through workshops, schools and online materials

were emphasized as important supplementary tools for
gaining skills in a short period of time. Increasing opportunities for women in the form of access to scholarships,
as well as access to skills training initiatives must remain
priority to ensure more participation by women in STEM
fields in the future.

Teacher and family support
Support by teachers, especially those teaching science
and mathematics subjects at primary and secondary
schools was mentioned as an important factor that
enabled girls to develop an interest in STEM careers.
The support from teachers was mainly in the form of
encouragement to girls and letting them know that
they had the potential to succeed just like their male
counterparts. Similarly, support received by lecturers at
university was mentioned as playing a key role by the
participants in ensuring that women succeed in STEM.
For some participants, the support received within an
academic environment was further enhanced by a
supportive family member or friend that gave them
aspirations and additional encouragement to succeed
in STEM. The role of these individuals in the retention and
advancement of women in STEM at all levels of their
education should not be underestimated in developing
a STEM pipeline.
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5. Final recommendations
The case study presented in the Women in Data Science report has revealed
how inclusive the DARA Big Data programme has been in women’s representation through its various training and development initiatives that took place
between 2017 to 2020.
Based on its findings, the following recommendations are made at a programme or institutional level to increase
the participation of women in both current and future data science training initiatives, with a focus on capacity
development on the African continent.

Recommendations

Interventions
•

1.

2.

Increase the application
numbers from females
•
towards data science
training and development
programmes, which will lead
to increased participation
and inclusion of women in
initiatives.

Provide female mentorship
or role models throughout
training initiatives to ensure
their exposure to women in
data science professions
during the training event.

Using the existing networks in STEM across Africa, at a continental,
regional and country level to advertise training opportunities more
broadly and create far-reaching awareness. For the case of DARA
Big Data, female alumni are eager to assist with marketing of
initiatives to females in their home countries, which speaks to the
creation of programme specific networks using alumni from these
programmes to create awareness campaigns.
Training initiatives can accept recommendations or nominations
of female participants from university lecturers for particular
events. The case study has revealed that self-doubt amongst
female participants plays a big role in women applying for training
opportunities. In some instances where there is a lack of female
applications for an initiative, the event organisers can consider
accepting nominations or recommendations from university
lecturers.

•

Setting a target on the overall male and female percentage
representation for training initiatives to allow for larger participation
levels of women. These targets can serve as a guide towards
inclusion of women and can form part of the selection process.

•

Peer-to-peer mentoring by pairing up females with a mentor or a
team member throughout the training.

•

Building women-led and majority female teams during training
initiatives. DARA Big Data hackathons have revealed that majority
female teams perform exceptionally well at training events, which
can be attributed to support received on technical aspects as well
as at an emotional level that leads to higher confidence and selfesteem in women [14].
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Recommendations

3.

4.

Interventions
•

Showcasing women professionals at training events who can tell their
stories and be an inspiration to younger female cohorts. This includes
inviting female alumni from past initiatives who can play an active
role as facilitators or tutors. The latter roles have been found to be an
effective mechanism to promote the idea of “active” role models to
younger cohorts who see these individuals actively in their profession.

•

Building an active alumni network with female participants who can
act as trainers, facilitators, mentors to new cohorts of females.

•

Establishment of an online platform for the women in data science
network that markets opportunities (jobs, internships, scholarships,
skills development resources and training opportunities, etc) to
women interested in taking up opportunities in data science and
providing an entry point for skills development for the next generation
of cohorts.

•

Establish an industry pairing mentorship and internship programme
using the alumni network to expose women to on-the-job training
that increases their prospects of being employed.

•

Running of all female hackathons, Women in Tech / data science / AI
events focusing on the role of women in these areas to increase the
participation of women in these high-demand technical areas.

•

Hosting of in-country specific initiatives that can be run in the
home language of the particular country. For the case of DARA
Big Data, hosting of in-country initiatives may assist with increasing
participation in Mozambique where the language barrier continues
to be a challenge for both females and males when applying for
initiatives as highlighted in the case study.

•

Hosting of in-country or region-specific initiatives that increases
participation levels of females from the host country or region. The
case study has found large female application numbers from a few
African countries and regions. Events that can be hosted in-country
or through regional partnerships can assist with inclusion of a larger
number of females where there is greater demand. This aspect
will become critical in the near future as the demand for training
initiatives in data science and AI increases in Africa. Regional events
will additionally assist in developing regional networks of women in
data science that can focus on region specific challenges.

•

Sensitizing events to cover topics that are of particular interest to
women, for example, training events can use data sets related to
women’s health such as breast cancer detection, ovarian cancer
detection, amongst many other topics.

Establishment of women
in data science networks
with alumni that have
participated in past training
and development initiatives.

Establishment and promotion
of women in data science /
AI events in Africa.
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Recommendations

5.

Targeted opportunities for
training and development
for African women in data
science and AI.

Embedding basic computer
programming skills in girls at
6. a primary and secondary
school level.

Interventions

•

Increasing scholarship opportunities for women to undertake
postgraduate degrees in data intensive research areas that helps
address global and regional challenges.

•

Creation of internships for women to gain industry experience in
applying their skills and knowledge, and to add value to local
economies in Africa.

•

Increased financial, skills training and mentorship opportunities for
female entrepreneurs to take technologies from concept to market,
especially technologies that can address local challenges facing
communities and regions.

•

Increasing short-duration training initiatives in data science
skills through offering of workshops, schools, and online training
resources. These initiatives can be highly effective in transferring of
skills within a short period of time.

Girls will be at an advantage of entering the new technological era
if basic programming skills are learnt at an earlier age. Greater focus
needs to be placed on the exposure of girls to these skills and its
application to STEM fields and professions.
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6. Conclusion
The outcomes from the DARA Big Data case study indicate a need for training
initiatives at all levels of knowledge and skills development in data science
which can be implemented across the African continent.

The case study set out to investigate the existing gender
gap in the DARA Big Data programme and identify
factors contributing to the gender gap in developing
human capacity in data science in Africa. The findings
of the case study showed that there has been a low
number of female applications seen across all DARA Big
Data training initiatives and the postgraduate scholarship applications from 2017 to 2020. Regardless of the
low number of female applications, a small increase
in female participation has been observed across
all the DARA Big Data training initiatives. The inclusive
nature of the selection process for training initiatives has
resulted in most of the SKA Africa partner countries being
represented in the DARA Big Data programme with the
exception of Mozambique. The study also found that
the high volumes of applications received from African
countries beyond the SKA Africa partnership suggest a
broader need for data science training and development on the continent.
Several recommendations were made that can be
implemented at a programme or institutional level, in
increasing the participation of women in current and
future data science training initiatives. Interventions

discussed to increase women’s representation have
included the use of existing networks across Africa
to advertise training opportunities, to provide female
mentorship, to build a data science alumni network using
past female participants, to organize specific female
in data science events in Africa, targeted internships
and scholarship opportunities for African women and
implanting basic computer programming skills at the
primary and secondary level.
Africa’s ability to harness scientific and technological
knowledge is crucial for its socio-economic development and competitiveness when moving into a digitized
age. However, the inclusion of all in society, especially
women and girls, are needed for the continent to fully
participate in this technological age and achieving
its development goals. Human capital development
programmes such as DARA Big Data are indeed contributing to closing the gender equity gap in data science
and AI in Africa. But the outcomes of the case study
indicate a further need for training initiatives at all levels
of knowledge and skills development in data science
which can be implemented across the continent.
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