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The title of this publication borrows its name from the response given by Siri, a 

female-gendered voice assistant used by hundreds of millions of people, when a 

human user would tell ‘her’, “Hey Siri, you’re a bi***.” 

Although the AI software that powers Siri has, as of April 2019, been updated 

to reply to the insult more flatly (”I don’t know how to respond to that”), the 

assistant’s submissiveness in the face of gender abuse remains unchanged since 

the technology’s wide release in 2011.

Siri’s ‘female’ obsequiousness – and the servility expressed by so many other digital 

assistants projected as young women – provides a powerful illustration of gender 

biases coded into technology products, pervasive in the technology sector and 

apparent in digital skills education.

This publication seeks to expose some of these biases and put forward ideas to 

begin closing a digital skills gender gap that is, in most parts of the world, wide and 

growing.

Today, women and girls are 25 per cent less likely than men to know how to 

leverage digital technology for basic purposes, 4 times less likely to know how to 

programme computers and 13 times less likely to file for a technology patent. At 

a moment when every sector is becoming a technology sector, these gaps should 

make policy-makers, educators and everyday citizens ‘blush’ in alarm. 

The publication explains the role gender-responsive education can play to help 

reset gendered views of technology and ensure equality for women and girls.

About  
this  
publication
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The publication has three parts: a policy paper and two think pieces.

The POLICY PAPER outlines the persistence and severity of the digital skills 

gender gap, provides a rationale for interventions, and makes recommendations 

to help women and girls develop strong digital skills through education.

THINK PIECE 1 explains the ICT gender equality paradox, UNESCO’s finding that 

countries with the highest levels of gender equality such as those in Europe also 

have the lowest proportions of women pursuing advanced degrees in computer 

science and related subjects. Conversely, countries with low levels of gender 

equality such as those in the Arab region have the highest proportions of women 

completing advanced technology degrees.

THINK PIECE 2 examines how AI voice assistants projected as young women 

perpetuate harmful gender biases. It offers recommendations to ensure that  

the continued proliferation of digital assistants does not widen gender divides.  

The think pieces are intended to complement the policy brief, but also function as 

stand-alone products. 

The EQUALS Skills Coalition hopes that the three outputs, considered collectively, 

shine new light on the persistence of digital gender divides and, more importantly, 

inform education interventions to help women and girls cultivate the digital skills 

they need to thrive in life, learning and work. 
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INTRODUCTION

Digital skills and competencies have moved from optional to essential.

In today’s technology-saturated societies, the ability to leverage digital 

technology is increasingly indispensable to an individual’s well-being, on the same 

plane of necessity as numeracy and literacy. Without an ability to control technology, 

people risk being controlled by it, or isolated from local, national and global 

communities. 

Against this backdrop, education systems are trying to ensure equitable, inclusive and 

high-quality digital skills education and training. These efforts carry special urgency 

because digital skills open pathways to further learning and skills development. 

Indeed, today it would be difficult to name two more powerful engines for lifelong 

learning than knowing how to read and write, and how to harness the power of digital 

technology and navigate the internet. 

Nevertheless, the record on digital skills education is grim and abundant: Women and 

girls are being left behind. Globally, digital skills gender gaps are growing – despite at 

least a decade of national and international efforts to close them.

In response to this problem, this policy paper, produced by UNESCO for the EQUALS 

Skills Coalition, aims to:

1 outline the persistence and severity of the digital skills gender gap;

2 provide a rationale for interventions; and 

3 set out recommendations, grounded in real-world examples, to help women 

and girls develop and strengthen digital skills.

While the content is intended for a broad audience, the reader the authors have 

foremost in mind is an individual working to justify, plan and implement digital 

skills interventions targeting women and girls in contexts where gender divides are 

greatest, whether a senior policy-maker in a Ministry of Education,  

a representative of a non-governmental organization (NGO), or a community leader. 

To support this reader, the paper is organized into three chapters that reflect its 

three objectives:

CHAPTER 1 delineates the extent and depth of the problem, providing evidence that 

business-as-usual approaches to digital skills education and training are unlikely to 

narrow existing digital skills gender gaps and may exacerbate them further.

The text gives readers global context to the problems they are facing in local and 
national contexts.
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CHAPTER 2 answers the often-ignored question of why digital skills matter for 

women and girls. It explains the many ways in which the problem outlined in 

Chapter 1 is, in fact, a problem. While many readers may consider this self-evident 

(of course girls need digital skills!), this section attempts to marshal arguments 

that are often overlooked or underemphasized. The chapter details the necessity of 

investments to bridge digital skills gaps across gender lines.

The text helps readers justify the expenditure of local, national and 
international resources for interventions. 

CHAPTER 3 synthesizes large bodies of literature to offer recommendations for 

interventions. It attempts to answer the muddy question of how to address the 

problem explained in Chapter 1. While all approaches must be tailored for specific 

contexts and no solution is a panacea, this section gives advice to policy-makers 

and others involved in the design and implementation of gender-responsive and 

gender-transformative digital skills programmes.

The text proposes interventions that can be tailored for different contexts to 
close digital skills gender gaps. 

The EQUALS Skills Coalition considers this paper a living document that can be 

updated to make it an ever-more-effective elaboration of the problem to be 

solved (CHAPTER 1); the rationale for solving it (CHAPTER 2); and, most vitally, 

strategies for how to solve it (CHAPTER 3). The Coalition and the wider EQUALS 

Partnership will produce follow-up work that builds on the findings, arguments and 

recommendations put forth here. 

This work is important and timely. Gender equality will remain elusive until all 

people – men and women, boys and girls – learn how to use technology to thrive in 

the digital age.

Today it would be difficult to name  
two more powerful engines for lifelong 

learning than knowing how to read  
and write, and knowing how to harness  

the power of digital technology  
and navigate the internet. 
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CHAPTER 1

Understanding  
the digital skills 
gender gap

The sections in this chapter aim first to define digital skills and describe 

the work that has been accomplished thus far to create an internationally 

comparable digital skills framework. The chapter goes on to explain 

the severity of the digital skills gender gap and present evidence that, 

rather than narrowing, the gap is in fact widening. It further describes 

how the gender gap in digital skills is quickly surpassing the gender 

gap in digital access. Later sections explore the cultural roots of the 

skills gap and the effect of stereotypes on girls’ self-confidence in their 

digital skills. The text goes into detail about the digital skills gender gap 

in secondary and tertiary education and the labour market. The chapter 

ends with a discussion of the gender equality paradox in information 

and communication technology (ICT), a phenomenon discovered by the 

EQUALS Skills Coalition that is the subject of Think Piece 1 contained in 

this publication.

Taking Stock: Data and 
Evidence on Gender 
Equality in Digital Access, 
Skills and Leadership 
(2019) complements 
information contained in 
this chapter. It is an output 
of the EQUALS Research 
Group.

Supporting  

publication
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DEFINING  
DIGITAL SKILLS

Numerous national and international organizations, including the 

International Labour Organization, the International Telecommunications 

Union (ITU) and UNESCO, have worked to define what is meant by digital literacy. 

Because digital literacy skills are a specific target in the Sustainable Development 

Goals (SDGs) and mentioned explicitly in Indicators 4.4.1 and 4.4.2 of SDG 4 (the 

education goal), UNESCO and the Global Alliance to Monitor Learning (GAML) – the 

organization responsible for reporting on progress towards SDG 4 – have developed a 

Digital Literacy Global Framework.1 The Framework is based on a review of more than 

40 digital literacy frameworks used at country, regional and international levels, and 

builds most notably on the work of the European Commission’s Digital Competence 

Framework for Citizens, also known as DigComp – the most widely recognized regional 

framework to date.2 UNESCO defines digital literacy broadly as ‘the ability to access, 

manage, understand, integrate, communicate, evaluate and create information safely 

and appropriately through digital devices and networked technologies for participation 

in economic and social life’.3 To flesh out exactly what this means, the framework 

contains seven competence areas (adding to DigComp’s five), each with underlying 

subcompetences.

It is still not clear how countries will use this framework to report on progress towards 

the SDG indicators. Like reading and writing, digital literacy should be understood 

as a continuum of skills, and proficiency levels need to be well-defined to facilitate 

measurement. The Broadband Commission identified three tiers of skill levels: 

1 basic functional skills that enable access and engagement with digital 

technologies; 

2 generic skills that allow for meaningful and beneficial use; and  

3 higher-level skills that facilitate the use of digital technologies in empowering 

and transformative ways.4

The DigComp 2.1 framework goes into more detail, outlining and providing examples 

of eight proficiency levels, ranging from foundational to highly specialized, which cut 

across three aspects (complexity of tasks, autonomy and cognitive domain).5

In an effort to facilitate monitoring of progress, the European Union has developed 

instruments to approximate skill levels based on ‘accomplished activities’.6 For 

example, to gain insights into problem-solving proficiency with ICT, the EU survey 

asks respondents if they have in the past three months: ‘transferred files between 

4.4.1: The proportion of youth and adults with 
information and communications technology (ICT) 
skills, by type of skill

4.4.2: The percentage of youth and adults who have 
achieved at least a minimum level of proficiency in 
digital skills

Digital skills form the backbone of two SDG 4 indicators
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Image 2:

Digital Skills 
Indicators

Source: ITU

computers or other devices’, ‘installed software and applications (apps)’, or ‘changed 

settings of any software, including operational system or security programmes’. 

Responses to these questions are used to attribute a basic or above-basic level to 

the individual. The ITU has proposed other indicators and potential instruments to 

measure progress towards SDG Indicator 4.4.1,7 but a broader and more robust set 

of indicators and instruments are needed to capture the range of skills that comprise 

digital literacy.

Copying or 
moving a file  

or folder

Connecting  
and installing 
new devices

Using copy and 
paste tools to 

duplicate or move 
information within 

a document

Finding, 
downloading, 
installing and 
configuring 

software

Sending emails 
with attached 

files

Creating electronic 
presentations 

with presentation 
software

Using basic 
arithmetic 
formulas in  

a spreadsheet

Transferring 
files between 

a computer and 
other devices

COMPETENCE AREA COMPETENCES

DEVICES AND SOFTWARE  
OPERATIONS

Physical operations of digital devices

Software operations in digital devices

INFORMATION AND  
DATA LITERACY

Browsing, searching and filtering data, information and digital content

Evaluating data, information and digital content

Managing data, information and digital content

COMMUNICATION AND  
COLLABORATION

Interacting through digital technologies

Sharing through digital technologies

Engaging in citizenship through digital technologies

Collaborating through digital technologies

Netiquette

Managing digital identity

DIGITAL CONTENT 
CREATION

Developing digital content

Integrating and re-elaborating digital content

Copyright and licences

Programming

SAFETY Protecting devices

Protecting personal data and privacy

Protecting health and well-being

Protecting the environment

PROBLEM-SOLVING Solving technical problems

Identifying needs and technological responses

Creatively using digital technologies

Identifying digital competence gaps

Computational thinking

CAREER-RELATED 
COMPETENCES

Operating specialized digital technologies for a particular field

Interpreting and manipulating data, information and digitial content 
for a particular field

Image 1:

Digital  
Literacy  

Global 
 Framework

Source: UNESCO 
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THE SEVERITY AND 
PERSISTENCE OF 
THE DIGITAL SKILLS 
GENDER GAP

While improved monitoring of digital skills will help hold governments 

accountable for progress and reveal opportunities for education and training, 

existing data are unambiguous about the severity of current gender gaps.9 

Worldwide, women are less likely to know how to operate a smartphone, navigate the 

internet, use social media and understand how to safeguard information in digital 

mediums – abilities that underlie innumerable life and work tasks and are relevant to 

people of all ages. The gap is apparent from the lowest skill proficiency levels, such 

as using apps on a mobile phone, to the most advanced skills like coding computer 

software to support the analysis of large data sets. According to cross-national skills 

assessments, women in numerous countries are 25 per cent less likely than men 

to know how to leverage ICT for basic purposes, such as using simple arithmetic 

formulas in a spreadsheet.10 Further along the skills spectrum, the divides grow wider. 

UNESCO estimates that men are around four times more likely than women to have 

advanced ICT skills such as the ability to programme computers.11 At the frontiers 

of technology, the gap becomes an ocean: Across G20 countries just 7 per cent of 

ICT patents are generated by women,12 and the global average is even lower, at 2 

per cent.13 Recruiters for technology companies in Silicon Valley estimate that the 

applicant pool for technical jobs in artificial intelligence (AI) and data science is often 

less than 1 per cent female.14 Also, while the gender gap in digital skills is evident 

across regional boundaries and income levels, it is more severe for women who are 

older, less educated, poor, or living in rural areas and developing countries.15 Thus 

the digital skills gap intersects with, and is compounded by, issues of poverty and 

educational access.

Digital skills gaps appear to be growing, despite at least two decades of interventions 

to move closer to gender equality. As the EQUALS Research Group has noted, ‘gender 

divides widen as technologies get more sophisticated and expensive and enable more 

transformational uses and impacts’.16 Global data from the ITU show that the gender 

While UNESCO has been drafting international comparable indicators, there is global 

recognition that digital literacy is highly contextual. In acknowledgement of this fact, 

GAML developed a pathway mapping methodology to help countries, sectors, groups 

and individuals craft strategies and plans for advancing their own digital literacy 

goals, based on the needs and priorities of their specific country and economic sector 

contexts.8 The methodology entails using case examples from different sectors 

(e.g. agriculture or e-government) to identify the difference between baseline skills 

and target skills, allowing stakeholders to customize their digital literacy plans and 

indicators to address their specific context. Guidance on the successful use of this 

methodology and the Digital Literacy Global Framework is expected to grow as 

countries engage with measurement and begin to develop their own digital literacy 

pathways.
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 Image 3:

Gender gaps 
grow as digital 
tasks become 
more complex 

Gender parity index among 

adults who performed  

a computer-related activity  

in the previous 3 months

Source: ITU

THE ACCESS DIVIDE  
VS THE SKILLS 
DIVIDE In recent years, due to the rapidly declining price of connectivity and 

hardware, skills deficits have eclipsed barriers of access as the primary 

contributor to the digital gender divide. For years, this divide was assumed to be 

symptomatic of technical challenges: The thinking went that women would catch up 

with men when the world had cheaper devices and lower connectivity prices, due to 

the limited purchasing power and financial independence of women compared with 

men. While the cost of ICT access remains an urgent and salient issue (and is the 

focus of the EQUALS Access Coalition), this challenge is surpassed by educational 

gap in internet user penetration rates actually increased between 2013 and 2017, 

from 11 per cent to 11.6 per cent worldwide, and from 29.9 per cent to 32.9 per 

cent in the least developed countries,17 with the largest gaps in parts of South Asia 

and sub-Saharan Africa.18 Reflecting this global trend, a 2018 European Commission 

study showed that women’s enrolment in ICT-related studies has declined in the EU 

since 2011, even as related job opportunities have increased dramatically.19  

In the United Kingdom, women currently hold just 12 per cent of the programming 

and software development jobs held by ICT professionals, down from 15 per cent 

a decade earlier.20 In the United States, the percentage of female computer and 

information science majors has dropped steadily over the past 30 years and today 

stands at just 18 per cent, down from 37 per cent in the mid-1980s.21 Similar declines 

have occurred throughout Latin America and the Caribbean as well as in numerous 

high-income countries including Australia, New Zealand and the Republic of Korea.22 

What these data show is that the education and training of the past 20 years has 

been – and continues to be – gender-imbalanced. The digital space is becoming more 

male-dominated, not less so.
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Women were 1.6 times  
more likely than men to report 

lack of skills as a barrier  
to internet use.

gaps. For instance, the gender gap in internet penetration is around 17 per cent 

in the Arab States and the Asia and Pacific region,23 whereas the gender gap in ICT 

skills is as high as 25 per cent in some Asian and Middle Eastern countries.24 Today 

billions of people have access to affordable devices and broadband networks, but do 

not have the requisite skills to take advantage of this technology to improve their 

lives. Brazil is illustrative: In this country, lack of skills – rather than cost of access – 

was found to be the primary reason low-income groups are not using the internet.25 

A similar pattern was identified in India, where lack of skills and lack of perceived 

need for the internet were the primary limiting factors across all income groups.26 In 

cross-national surveys, lack of understanding, interest or time was more commonly 

cited than affordability or availability as the reason for not using the internet, even 

in countries such as Colombia, where subscription prices were highest relative to 

average income.27 While skills deficits prevent both men and women from using 

digital technologies, they tend to be more severe for women. In a study conducted 

across 10 low- and middle-income countries, women were 1.6 times more likely than 

men to report lack of skills as a barrier to internet use.28 Women are also far more 

likely to report that they do not see a reason to access and use ICT.29 Interest and 

perception of need are closely related to skills, as people who have little experience 

with or understanding of ICTs tend to underestimate their benefits and utility.

GENDER DISPARITIES 
ACROSS SKILL 
LEVELS

Women are less likely to know how to leverage devices and internet access 

to their full potential, even when they do use digital technologies. In rural 

India, for example, a study found that the majority of women who owned mobile 

phones only knew how to answer calls; they could not dial numbers or read messages 

without assistance from their husbands, due to a lack of literacy and numeracy 

skills.30 Research conducted across 25 countries found that adolescent boys with 

mobile phones used them for a wider range of activities, from playing games to 

accessing financial services online, while adolescent girls tended to use just the basic 

functionalities such as making phone calls and using the calculator.31 Similar trends 

can be seen even in areas where internet access is near-universal. A survey of women 

in nine cities around the world revealed that although 97 per cent of women were 

using social media, only 48 per cent of them were expanding their networks, and 

only 21 per cent of internet-connected women had searched online for information 

related to health, legal rights or transport.32 In some cities, less than one quarter of 

connected women had used the internet to look for a job. Women were also 25 per 

cent less likely than men to have used the internet to look for a job.
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Image 5:
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education 
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internet access
Source:  

World Wide Web Foundation

Image 4:

Men are more 
likely to use 

social media in 
many countries

Source: Pew Research

Image 6:

Gender gaps in 
internet use vary 

by location
Source:  

World Wide Web Foundation

Kampala and Nairobi have the widest gender gaps, 
while almost the same number of men and women 
use the internet in Bogota, Manila and New Delhi.
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At the most sophisticated end of the skill spectrum, women are less likely to create 

content or use cutting-edge technology. A recent survey of undergraduate students 

in 29 countries found that early adopters of new technologies are overwhelmingly 

male.33 Women are largely absent from the frontiers of technological innovation, where 

job growth is expected and which typically have the highest levels of compensation. 

At Google, for example, 21 per cent of technical roles are filled by women, but 

only 10 per cent of their employees working on machine intelligence are female.34 

Calculations based on the attendees of the world’s top machine-learning conferences 

in 2017 indicate that only 12 per cent of the leading machine-learning researchers 

are female.35 As men continue to dominate this space, the disparity only serves to 

perpetuate and exacerbate gender inequalities, as unrecognized bias is replicated and 

built into algorithms and artificial intelligence (a point that is developed in Think Piece 2 

of this publication).

Image 7:

Percentage of 
female internet 
users who used 
the internet to 

look for a job
Source:  

World Wide Web Foundation

Image 8:

Gender balance in 
machine learning 

research
Source: Element AI
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THE ROOTS OF THE 
DIGITAL SKILLS  
GENDER GAP Ethnographic studies conducted at country and community levels indicate 

that patriarchal cultures often prevent women and girls from developing 

digital skills.36 The social challenges can be myriad and overlapping. Women and 

girls may struggle to access public ICT facilities due to unsafe roads, limits on their 

freedom of movement, or because the facilities themselves are considered unsuitable 

for women. Additionally, women may not have the financial independence needed 

to purchase digital technology or pay for internet connectivity. Digital access, even 

when available, may be controlled and monitored by men or limited to ‘walled gardens’ 

containing only a limited selection of content – typically ‘pink content’ focused on 

women’s appearances, dating, or their roles as wives or mothers.37 Fears concerning 

safety and harassment – both online and offline – also inhibit many women and girls 

from benefiting from or even wanting to use ICTs.38 In many contexts, women and girls 

face concerns of physical violence if they own or borrow digital devices – which in some 

cases leads to their using the devices in secret, making them more vulnerable to online 

threats and compounding the difficulty of gaining digital skills.39

The stereotype of technology as a male domain is pervasive in many contexts and 

appears to affect girls’ confidence in their digital skills from a young age. Across OECD 

countries, for example, 0.5 per cent of girls aspire towards ICT-related careers at age 

15, versus 5 per cent of boys.40 This does not appear to have always been the case: 

At the advent of electronic computing following the Second World War, software 

programming in industrialized countries was largely considered ‘women’s work’. 

Managers of early technology firms deemed women well-suited for programming 

because of stereotypes characterizing them as meticulous and good at following 

step-by-step directions. Women, including many women of colour, flocked to jobs in 

the nascent computer industry because it was seen as more meritocratic than other 

fields.41 One woman summed up the sentiment of the time, telling a reporter: ‘The 

computer didn’t care that I was a woman. . . . Most women had it much harder.’42

Image 9:

Prior to the 1980s, 
computer programming 

was commonly completed 
by women. The women 

in the photo are working 
with an ERA/UNIVAC 1103 

computer in the 1950s.

Source: New York Times
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As computers became integrated into all aspects of life, it became clear that 

programmers wielded tremendous influence; women were pushed out and  

the field became more and more male-dominated.43 Changes in how and when 

children learned to programme seem to have contributed to this decline.44 Prior 

to the advent of personal computers, computer science students at the tertiary 

level generally started out on the same footing, with men and women being equally 

unlikely to have prior experience, due to the newness of the industry.45 This changed 

once computers started making their way into homes. Research conducted in  

the USA in the 1990s showed that boys were more than twice as likely to have been 

given a computer by their parents than girls, and that parents were more likely to 

place a family computer in a son’s room than a daughter’s. Fathers were also far 

more likely to help and encourage boys in developing computer skills than they were 

to do the same for girls.46 These changes corresponded with an increased demand 

for computer courses at universities, which made programmes more competitive 

and disadvantaged women because of their lack of prior experience.47 As digital 

professions gained more attention in popular culture and media, the prevalence of 

men in the field further cemented the stereotype of programming as a male domain. 

Remarkably, the gendering of digital technology appears to have unfolded in a single 

generation.

 Image 10:

Gender difference 
in students’  

self-concept
Source: OECD

The most compelling evidence of the impact of gender stereotypes around 

technology is the ‘self-efficacy’ gender gap, or the difference between girls’ and 

boys’ confidence and belief in their abilities. At the primary and lower secondary 

education levels, the gender gap in actual digital competence is either non-existent 

or reversed in favour of girls. Results from the most recently completed International 

Computer and Information Literacy Study (ICILS), a computer-based assessment 

of eighth grade students’ skills conducted in 21 countries, showed that girls scored 

significantly higher than boys in all countries except Thailand and Turkey; and in these 

two countries, there was no statistically significant difference between female and 

male students’ scores.48 Yet despite demonstrating promising early performance, girls 

had lower levels of self-efficacy even when they outperformed or performed similarly 

to boys on measures of digital skills.49 This discrepancy can be seen across countries 

(ages 15 to 16 years old)

%



22

POLICY 
PAPER
   

 Image 11:

Abilities and 
perceptions of 

abilities

Despite strong performance 

in computer and information 

literacy (CIL), girls do not have 

confidence in their ICT abilities.  

Source: UNESCO

THE GAP WIDENS  
IN SECONDARY  
AND TERTIARY  
EDUCATION

Changes in girls’ self-efficacy around digital skills seem to begin at  

the upper primary levels and become more pronounced as girls enter and 

progress through secondary school. According to a study conducted in the 

United Kingdom (UK), for example, girls’ and boys’ interest in science, technology, 

mathematics and engineering (STEM) subjects are nearly equal at ages 10 and 11, 

with only a 3 per cent gap in favour of boys; by age 18, the interest gap increases to 

14 per cent, possibly as a result of changes in perceived efficacy.53 In the USA, girls in 

as early as the fifth grade and is particularly notable for more complex skills, such as 

locating specific information online or creating a multimedia presentation.50 On the 

ICILS assessment, girls’ self-efficacy scores – that is, their perceived as opposed to 

their actual abilities – for advanced ICT tasks were significantly lower than boys’ in all 

countries.51 While one recent study indicates that the self-efficacy gender gap may 

be diminishing in some high-income countries, the global trend still appears to be one 

of lower self-confidence and self-perceived digital skills for girls.52

Girls’ self-efficacy scores  
– that is, their perceived as opposed 

to their actual abilities – for advanced 
ICT tasks were significantly lower than 

boys’ in all countries.
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 Image 12:

Global proportion 
 of female 

enrolments 
 by field of study

Source: EQUALS Research Group

In many cases, the gender gap that appears during secondary school becomes even 

more pronounced at the tertiary level. Globally, women constitute less than one third 

of enrollees in higher education ICT studies – a gender disparity without parallel in 

other disciplines, including traditionally male-dominated fields such as medicine and 

science.57 In the EU, only 2.4 per cent of female tertiary graduates earn ICT degrees, 

versus 9.2 per cent of male tertiary graduates.58 While some countries like Denmark, 

Germany and Turkey have recorded a slight uptick in women studying computer 

science, the absolute numbers remain very low compared with male students.59 These 

statistics are particularly discouraging because large numbers of women entered 

universities during this period and, at the same time, employer demand for advanced 

ICT skills grew dramatically. If anything, the percentage of women studying computer 

and information science should have increased. 

secondary school are more than twice as likely to say they do not enjoy computing 

classes as girls in lower secondary school.54 Unfortunately, this shift usually coincides 

with students’ increased agency in choosing their subjects. While only limited global 

data are available on secondary school subject selection, particularly for ICT studies, 

evidence from cross-national assessments indicates that in most countries with data, 

the majority of students taking advanced-level STEM courses are boys.55 Girls tend to 

opt out of STEM subjects earlier in secondary school than boys,56 meaning that they 

are increasingly less likely to pursue technology-related studies as they move through 

secondary school and into higher education.

Girls’ confidence drops slowly at first 
and then precipitously, so that  

by the time female students complete 
higher education, only a tiny fraction 

graduate with ICT degrees.
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THE RELATIONSHIP 
BETWEEN DIGITAL 
SKILLS AND 
GENDER 
EQUALITY

In many contexts, reducing gender inequality in society more broadly 

can help narrow the gender gap in digital skills. However, the connection 

between overall levels of gender equality and women participation in technology 

studies and jobs is inconsistent. Recent studies show that – despite expectations – 

countries with the highest levels of gender equality, such as Finland, Iceland, Norway 

and Sweden, often have very few women choosing to enter the technology field.77 As 

shown in the first think piece accompanying this policy paper, the correlation between 

gender equality and the ratio of women studying ICT in higher education is actually 

negative.78 Social scientists have floated different hypotheses to explain this apparent 

contradiction, including theories that women in countries with low levels of gender 

inequality are more attracted to ICT jobs because they provide the clearest pathways 

to financial independence.79 While this topic is explored in depth in Think Piece 1, it is 

mentioned here because it illustrates that gender equality in society at large does not 

necessarily translate into gender equality in digital realms and digital professions.  

The digital sector appears to be an outlier in this regard. The persistence of wide and, 

in many instances, growing digital skills gender gaps – even in countries that rank at  

the top of the World Economic Forum’s global gender gap index (reflecting strong 

gender equality) – demonstrates a need for aggressive and sustained interventions 

that cultivate the digital skills of women and girls.

communities indicate that men are 15 per cent more likely than women to be senior 

developers or in hiring positions, almost twice as likely to be in management positions 

and nearly four times as likely to be executives.67 Globally, board membership tends 

to be less diverse in the technology sector than in other sectors, although this is not 

the case in all regions.68 Women working in the digital sector are also more likely to be 

underpaid for their work.69 While there is conflicting evidence on the gender wage gap 

in the ICT sector, some research indicates that the gap for technology workers is more 

than 28 per cent, which is much higher than the average gap for all workers (around 

6 per cent).70 As the digital sector grows and more jobs become digital-intensive, this 

trend has the potential to further exacerbate the pay gap between men and women.71

Disparities in representation, promotion and compensation make retaining women 

a challenge for the digital sector. Women leave technology-related fields in 

disproportionate numbers, both during their transition from higher education and in 

their career cycles.72 In the EU, more than half of men who graduate with ICT degrees 

end up working in digital jobs, whereas only one quarter of women do the same.73  

In India – an outlier in terms of strong female representation in technology studies at  

the tertiary level – women represent 45 per cent of computer science enrolments at 

universities, yet only make up 25 to 30 per cent of the human–computer interaction 

workforce, indicating a high attrition rate from technology-related careers.74 In the 

USA, women who do enter the digital sector tend to leave such employment, on 

average, at twice the rate of men.75 Women are also are more likely than men to cite 

gender bias, discrimination and harassment as their reason for leaving the field.76
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CHAPTER 2

Why closing 
the skills gap 
matters

As this chapter will show, helping women and girls develop digital skills translates 

into stronger women, stronger families, stronger communities, stronger 

economies and better technology. The first section begins by explaining that 

digital skills are no longer optional, but rather essential life skills required for full 

participation in society. The section that follows describes why digital skills are 

critical for ensuring women’s and girls’ safety, both online and offline. Further 

sections explore the impact of digital skills on women’s ability to participate in 

government and politics and engage more actively with their communities. The 

text details the myriad economic benefits that stem from equipping women 

with digital skills – from enabling women to enter and compete in the labour 

market and reducing the gender wage gap, to increasing profits, productivity and 

innovation for technology companies. A later section discusses the importance 

of including women in the creation of digital content and technology, and 

laying foundations necessary for them to take leadership positions in order to 

help steer society towards gender equality as digitalization accelerates. The 

chapter ends with an explanation of how concerted efforts to close the digital 

skills gender gap can help countries meet their international commitments to 

education and gender equality.
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DIGITAL SKILLS 
FACILITATE ENTRY 
INTO THE LABOUR  
MARKET 

The proliferation of digital technology and digital services has made digital 

skills a prerequisite for full participation in society. Today, an inability to 

navigate the internet poses disadvantages that are hard to overstate. While these 

disadvantages were once somewhat contained to wealthy countries, they are now 

relevant globally, due to the rapid and continuing proliferation of internet-connected 

technology. Equipping women and girls with digital skills helps put them on equal 

footing with digitally savvy men, and opens up countless opportunities for increased 

agency and choice. Websites and mobile applications on health and legal rights, 

for example, can help women make informed decisions to safeguard and care for 

themselves and their families, while online social networks and digital communications 

allow women to disseminate information and share knowledge beyond their 

immediate community. Mobile learning opportunities, from literacy apps to massive 

open online courses (MOOCs) about subjects as diverse as astronomy and caring 

for older relatives with dementia, can open up new educational pathways, especially 

for out-of-school girls and adult women.80 Job search engines and professional 

networking sites enable women to compete in the labour market, while e-commerce 

platforms and digital banking services can help increase their income  

and independence.

Image 14:

M-Pesa
 Mobile moneny systems like 

M-Pesa have facilitated financial 
inclusion and empowerment 

for women in developing 
countries. Launched in Kenya in 

2007, M-Pesa now serves over 
30 million customers across 
10 countries. In order to use 

M-Pesa, women and men need 
basic digital skills.

Source: World Bank

Digital skills are quickly becoming essential for financial inclusion.81 In rural areas in 

particular, access to online markets and microloans has empowered many women to 

start their own small businesses and generate additional income for themselves, their 

families and their communities. Globally, digital data in the form of transaction records 

are used to determine creditworthiness, and women without a digital footprint may find 

themselves unable to secure a loan, rent an apartment or even connect utilities without 

a significant deposit. Digital skills also increasingly facilitate important life decisions 

such as selecting a partner, as dating moves more and more to online platforms. 

In India, for example, matchmaking websites have changed the way young people 

approach marriage. While the matchmaking process has been traditionally driven by 
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parents or siblings, one popular website reported that 73 per cent of its profiles are 

created by the people who are seeking marriage partners themselves, not for children 

or other family members.82 Women who are able to leverage digital tools will have a 

greater range of options and information at their disposal when making choices that 

affect their health and well-being, their families and communities, their careers and 

their overall life trajectory.

Image 15:

Screenshot of Shaadi.com,  
a website widely used  
in India to help people  

find marriage partners.  
Over 70 per cent of the profiles 
on the site have been uploaded 

by people who are seeking 
partners for themselves, not 

by parents or brothers.

Source: Shaadi

DIGITAL SKILLS ARE 
ESSENTIAL FOR  
WOMEN’S SAFETY 
BOTH ONLINE  
AND OFFLINE

Some researchers have noted a correlation between women’s access to 

ICTs and infringement on their human rights.83 This is likely a reflection of 

offline patterns of abuse, exclusion and discrimination, which are mirrored and 

magnified when women enter the online space. Thus women need digital competence 

to ensure their safety, both online and offline. Knowledge of how to protect personal 

data and ensure privacy online is important for all internet users, but is particularly 

salient for women and girls, who are more likely to be the targets of internet crimes84 

and gender-based online violence.85 While global data are limited, the Broadband 

Commission estimates that around 73 per cent of women have experienced or 

been exposed to some form of cyber-violence.86 Certain groups of women are 

disproportionately targeted by ICT-facilitated violence, including women with 

disabilities and women belonging to ethnic minorities or other marginalized groups.87 

These women also tend to be those least likely to have ICT skills, making them even 

more vulnerable.

ICTs are routinely employed by men to intimidate and coerce women and girls, 

particularly those who transgress gender norms and expectations – for example, 

by wearing clothing deemed immodest or overly revealing, by being sexually 
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promiscuous or flouting prohibitions against dating before marriage, or by pursuing 

education and careers in male-dominated fields. Women may be subject to physical 

violence in reaction to online behaviours as well as psychological violence such as 

online harassment, manipulation, threats and public shaming. These forms of abuse 

have devastating and far-reaching effects, particularly in contexts where patriarchal 

and religious culture places a high value on women’s chastity. In Pakistan, for 

instance, where the vast majority of mobile phone-based sexual harassment targets 

women, a survey found that nearly 80 per cent of respondents knew someone who 

had suffered from depression as a result of mobile harassment, 67 per cent knew 

someone who had been forced to marry against their will due to mobile harassment, 

and more than 40 per cent knew someone who had committed suicide due to mobile 

harassment.88 Victim blaming is also common: in Pakistan, 32 per cent of survey 

respondents placed the blame for mobile harassment on women, and parents 

commonly respond to their daughters’ being harassed by taking away their devices 

and restricting their mobility.89 In sub-Saharan Africa, some anti-pornography laws 

criminalize all forms of electronic sexual expression, such that victims of revenge porn 

– or non-consensual pornography used to humiliate or blackmail women – may be 

subject to prosecution themselves if they report threats to authorities.90 

Around 73 per cent of women  
have experienced or been exposed 

to some form of cyber-violence.

Opting out does not ensure safety, as even women who avoid going online are 

vulnerable to ICT-facilitated abuse. Indeed, unconnected women are at particular 

risk if they are exposed to the empty threats and phishing schemes common in the 

digital world. Women lacking digital skills may also be unaware when technology is 

being used by men to control them. For instance, tracking applications commonly 

installed on mobile phones may be used by men to monitor women’s movements and 

activities, often without their knowledge.91 The potential for abuse only increases 

as technology becomes more advanced. In countries where smart home devices 

are increasingly common, domestic violence responders have noted an uptick in 

the number of women reporting abuse cases involving internet-connected locks, 

thermostats, cameras and other devices.92 In many instances, the women do not 

initially understand what is happening when e-locks and other domestic technologies 

are deployed remotely, and they are unable to disable the devices. Women need 

digital skills to be able to safeguard against ICT-facilitated violence, recognize abuse 

when it is occurring and take steps to protect themselves and access recourse and 

help.
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Image 16:

A screenshot of HarassMap, 
 a website and mobile app that 

allow women to report and 
geotag incidents of sexual 

harassment, or instances when 
someone intervened to stop a 
sexual harassment incident or 

support a person who has been 
harassed

Source: HarassMap

DIGITAL SKILLS ENHANCE 
WOMEN’S COMMUNITY 
AND POLITICAL 
ENGAGEMENT

Digital skills can facilitate women’s engagement with local government  

and increase their decision-making power in their communities.  

The Women-gov project in Brazil and India, for instance, has helped women 

improve their understanding of and communication with local government via ICTs. 

In Brazil, the project trained female community leaders to access and utilize online 

data on government health services to better respond to public health concerns in 

their communities. In India, the project worked with women’s collectives to establish 

women-run, internet-connected community information centres to facilitate 

applications for government assistance (including welfare and entitlements), which 

in turn improved linkages between the collectives, local authorities and public 

institutions.93 These examples show that women with digital skills are better able to 

make their voices heard on local issues and influence the outcome of decisions that 

affect themselves and their communities.

Digital skills can also empower women to participate in political movements. For 

instance, the anonymity of ICTs may allow some women to circumvent limitations on 

freedom of speech in repressive societies, while collective mobilization through online 

networks can enable women to campaign on gender-based issues.94 An Iraqi women’s 

group used a multimedia campaign, including an online component, to successfully 

lobby the Kurdish regional government to outlaw the practice of female genital 

mutilation.95 Images taken on mobile phones and distributed via social media have 

called attention to domestic violence in China and influenced media treatment of 

court cases on forced abortion.96 The digital tool HarassMap enables women in Cairo 

and Mumbai to report and geotag instances of harassment, while the online forum 

Hollaback! provides a venue for women to share and discuss experiences of public 

harassment in 70 cities across 24 countries.97 In Iran, the social media movement 

#MyStealthyFreedom sparked a nationwide protest against forced wearing of the 

hijab, while the #MeToo movement that began in the USA spread around the world, 

calling attention to the prevalence of sexual assault and the necessity of listening to 

female victims. These examples show how local feminist activism can quickly coalesce 

into broad-based, high-speed and high-impact social and political movements 

through the use of digital platforms.
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More broadly, the process of developing digital skills has been found to increase 

women and girls’ self-confidence, independence, social status and power, and give 

them access to new opportunities for self-expression and engagement in the public 

sphere.98 Internet-facilitated exposure to representations of women in other cultures 

and contexts can also lead women to reflect on traditional gender roles and change 

their personal aspirations.99 Learning to use ICTs effectively can be a transformative 

experience for women and girls, and lay the foundations for movements and activism 

that further the cause of gender equality.

DIGITAL SKILLS BRING 
ECONOMIC BENEFITS  
TO WOMEN AND  
SOCIETY The potential economic benefits associated with improving the digital 

skills and competencies of women are significant. The European Commission 

estimates that by 2020, 90 per cent of all jobs will require digital skills,100 and 

women who do not have these skills are at risk of being left behind. As the World 

Economic Forum has pointed out, ‘equipping a girl with even rudimentary ICT skills 

can make a difference in her productivity when she grows up, and this is especially 

true in developing regions, and even in jobs that are viewed as low tech.’101 For 

example, knowing how to use the internet to get handicrafts or textiles to market 

can dramatically increase the earning power of women who produce these goods, in 

addition to opening up avenues to microloans and other financial services in areas 

that may be far from brick-and-mortar banks. ICT skills can also benefit women 

engaged in agriculture by helping them learn new farming techniques, understand 

crop pricing or anticipate weather conditions. Digital technologies – and the ability to 

use them effectively – can enable women to join the workforce and earn an income 

through new and flexible pathways, from accessing online education to starting their 

own businesses or participating in the informal economy.102 This is important for 

women and has additional benefits for society as a whole, because when women earn 

an income they tend to reinvest it back into their families and communities at a higher 

rate than men.103 Countries concerned with accelerating development should make 

efforts to lower digital barriers for women and encourage digital gender equality.

Fostering women’s ICT skills may represent an effective policy lever for narrowing the 

gender wage gap.104 Analysis performed by the OECD indicates that labour market 

returns for women with ICT skills are considerably higher than the returns generated 

by other skills. The returns are also higher for women than for men. Data from the 

OECD Survey of Adult Skills show that the most skilled occupations, such as managers 

and professionals, exhibit a more intensive use of ICTs than less skilled occupations.105 

This means that regardless of the sector in which women work, digital skills can open 

up opportunities for career advancement and higher pay. Women who develop more 

advanced digital skills will have also access to the rapidly expanding ICT job market, 

which tends to produce jobs that are more highly compensated than those in other 

fields.
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This evidence led the director of the European Institute for Gender Equality to say 

that attracting women and girls into careers in the digital sector is the key to future 

prosperity.106 Within developed country contexts, research shows that dramatically 

increasing the number of women in computing carries a potential to generate 

hundreds of billions of USDs in cumulative earnings.107 In the USA, for example, 

computing jobs are growing at three times the rate of overall job creation, and supply 

is failing to meet demand.108 By 2020, there will be a skills gap of over 800,000 ICT 

jobs in the EU alone.109 Increasing the number of women pursuing ICT careers will 

help fill these gaps and strengthen countries’ economies. There is also evidence that 

technology companies would benefit from hiring more gender-diverse workforces. 

According to research conducted in Latin America, North America and the UK, 

companies in the top quartile for gender diversity are 15 per cent more likely to have 

above-average financial returns for their industry.110 In a global survey of  

2,400 companies, it was found that companies with at least one woman on their 

board performed significantly better in terms of profits and growth than industry 

peers with no women on their boards.111 In the EU, it is estimated that having a 

gender-balanced staff can boost company revenue by 40 per cent, compared with 

companies that are more homogenous,112 and a study in Spain found that gender 

diversity is positively related to innovation on research and development teams.113 

These data suggest that the lack of women in the digital sector may be hurting 

companies financially, providing a rationale for public–private collaboration on 

interventions aimed at closing the digital skills gender gap. 

Companies in the top quartile  
for gender diversity are 15 per cent 
more likely to have above-average 
financial returns for their industry.

 Image 17:

Additional labour 
market returns  

for various types  
of skills in  

digital-intensive 
industries

Source: OECD

Returns on skills in less digital-intensive industries
Additional returns on skills in digital-intensive industries 
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DIGITAL SKILLS EMPOWER 
WOMEN TO HELP STEER  
THE FUTURE OF  
TECHNOLOGY 
AND GENDER  
EQUALITY

The lack of diversity in technology can have a serious multiplier effect as 

big data and algorithms become influential in day-to-day life.114 Artificial 

intelligence is now used to automate decision-making from the health care 

industry to the legal system, and may be responsible for making choices that affect 

people’s life trajectory, such as which medical treatment they receive, whether they 

are eligible for life insurance or a loan, or which jobs they are invited to interview 

for.115 When deep learning systems are trained on data that contain gender biases, 

these biases are reproduced in the software. As one prominent female researcher in 

the AI field put it, such systems are ‘bias in, bias out’.116 

Amazon’s AI recruiting software 
downgraded résumés that contained 

the word ‘women’s’, as in  
‘women’s chess club captain’.

New business models in the digital economy, such as algorithms used in job matching, 

have been shown to perpetuate gender bias.117 Amazon’s AI recruiting software, for 

example, was found to downgrade résumés that contained the word ‘women’s’, as 

in ‘women’s chess club captain’, because it had been trained on men’s résumés.118 

Research conducted in the USA showed that when image-recognition software 

was trained on sets of photos that displayed gender bias – e.g. disproportionate 

representation of women cooking and men playing sports – the software not only 

mirrored the gender bias but amplified it, creating a stronger association between 

gender and activities than was found in the original photo set.119 Similar research 

on text-based machine learning showed that software trained on articles collected 

from Google News adopted sexist views of women’s career options, associating men 

with computer programming and women with homemaking.120 Up to this point, men 

have been steering the development of the new digital solutions that spread through 

society and influence culture, with limited contributions from women. As more and 

more digital tools are built by men, the more gendered the digital space becomes 

and the more difficult it is for women to establish a toehold and become digital users 

and creators. Today it is hardly a secret that technology is shaping the future and is a 

lever of power. Women cannot continue to be absent or nearly absent from the labs, 

companies and offices where technology takes shape. This risks the perpetuation or 

even an acceleration of gender inequality.

As the European Commission has affirmed: ‘Technology reflects the values of its 

developers, and that of the information they draw from. It is clear that having more 

diverse teams working in the development of such technologies might help in 

identifying biases and prevent them.’121 Beyond merely preventing bias, empowering 
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women to become digital creators will add value to the digital space by making it 

more accommodating for both sexes. With digital skills, girls and women will be 

better able to identify and build digital solutions to solve problems that confront 

them and others, including gender-based problems. If technology is to help 

communities and countries become more gender-equal, women, as well as men, 

must steer the development of this technology.

The teams working  
at the frontiers of technology are 

also the most heavily male.

The reach and impact of technology is so great that the limited representation 

of women on technology teams threatens to both perpetuate existing gender 

inequalities and impose new types of gender imbalances. As an example, concerns 

about the widespread use of AI-powered digital assistants gendered as women 

simply did not exist 20 years ago. Troublingly, the teams working at the frontiers 

of technology are also the most heavily male. Yet the vanguard of technology – 

whether machine learning, advanced robotics, big data analytics or some other wing 

– is where norms, including those related to gender, are negotiated and set. The 

early decisions made by these male-dominated teams ripple through society with 

unprecedented speed and can be hard to fix when gender biases are pointed out. 

As one example, Google’s widely used speech-recognition software is 70 per cent 

more likely to accurately recognize male speech than female speech, according to 

research conducted at the University of Washington.122 Overall, strong arguments can 

be made that the digital world is often less gender-equal and less gender-safe than 

the analogue world, and this is almost certainly symptomatic of the dearth of women 

involved in the creation of digital spaces. As more and more human activity moves 

online, the considerable progress societies have made towards gender equality in 

offline environments is at risk if women do not play a more active role in building, as 

well as simply using, the digital tools and applications where people spend increasing 

amounts of time.

The gendering of  
artificial intelligence  
and its implications  
for gender equality is  
the subject of Think  
Piece 2 that accompanies  
this publication. Using  
the example of digital  
voice assistants such  
as Amazon’s Alexa and 
Apple’s Siri technology,  
it explains how gender 
imbalances in the digital 
sector can be ‘hard-coded’ 
into technology products.

Complementary 
resource
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DIGITAL SKILLS FOR 
WOMEN ACCELERATE 
PROGRESS TOWARDS 
INTERNATIONAL 
GOALS

International agreements are unambiguous about the need to close digital 

gender divides, both as a goal in and of itself, and as an action that will enable 

the realization of other goals.123 The United Nations Sustainable Development 

Goals, specifically those dedicated to education (SDG 4) and gender equality (SDG 5), 

call on countries to ‘substantially increase the number of youth and adults who have 

relevant skills, including technical and vocational skills, for employment, decent jobs 

and entrepreneurship’, and ‘enhance the use of enabling technology, in particular 

information and communications technology, to promote the empowerment of 

women’. Other international conventions that touch on digital gender equality include 

the World Summit on the Information Society (WSIS) Outcomes from Geneva and 

Tunis and the WSIS+10 Review; the Beijing Declaration and Platform for Action and 

the Beijing+20 Review; the Connect 2020 Agenda and ITU Resolution 70; the Addis 

Ababa Action Agenda; and the Agreed Conclusions of the Commission on the Status 

of Women.

Through these agreements, governments have committed to developing gender-

responsive policies and strategies for ICT; ensuring access to ICTs by women and 

girls; mitigating and responding to online threats that hinder women’s access 

to and use of technology; building the digital capacities of women and girls and 

supporting the development of content, applications and services that meet women’s 

needs; promoting women in the technology sector, including in decision-making 

positions; and establishing multistakeholder partnerships to strengthen international 

cooperation on shared goals.124 For governments to make progress towards achieving 

these targets, they will need to implement interventions aimed at women and girls in 

particular, and in contexts where gender deficits are greatest. They will also need to 

take steps to address gender bias and discrimination in digital education and training, 

ensuring more gender-responsive teaching and learning processes.
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CHAPTER 3

Recommendations 
for closing  
the digital skills 
gender gap

This chapter offers 18 recommendations to help women and girls 

develop and strengthen their digital skills. The recommendations are 

complemented with supporting examples drawn from initiatives and 

projects active in different parts of the world. 
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Increasing girls’ and women’s digital skills involves early, varied and 

sustained exposure to digital technologies.125 Interventions must not be 

limited to formal education settings but rather should reflect a multifaceted 

approach, enabling women and girls to acquire skills in a variety of formal and 

informal contexts – at home, in school, in their communities and in the workplace. In 

addition, because the digital divide cuts across age groups, solutions need to assume 

a lifelong learning orientation. The quick pace of technological change adds impetus 

to this ‘across life’ perspective, as skills learned today will not necessarily be relevant 

in 10, 5 or even 2 years. Digital skills – arguably more than other skills – require 

regular updating, lest women and girls fall further behind.

Motivating girls to become skilled ICT users is likely to require new and varied learning 

pathways. The ‘one-size-fits-all’ approaches attempted in countries have tended to 

magnify rather than reconcile existing gender inequalities. Recently, however, models 

of learning techniques to better accommodate girls and women have been coming 

into focus. The additional recommendations that follow are grounded in factors that 

have been shown to help women and girls adopt digital technologies, improve their 

digital skills, and increase their interest and motivation to pursue ICT studies and 

careers.

#02
ESTABLISH
INCENTIVES, 
TARGETS AND  
QUOTAS

#01 
ADOPT SUSTAINED,  
VARIED AND  
LIFE-WIDE  
APPROACHES

Enrolment can be incentivized through scholarships for women who 

choose to specialize in ICT fields at the undergraduate and graduate levels, 

in order to increase the number of women pursuing technology-related studies 

at the tertiary level. However, care should be taken in designing and marketing such 

scholarships, so as not to perpetuate gender stereotypes about ICT as a male space. 

For example, funding opportunities labelled as ‘diversity scholarships’ to technology 

programmes may be less effective at boosting women’s self-confidence and sense of 

accomplishment than academic scholarships. Such wording may reinforce women’s 

outsider status and make them question whether they have the aptitude to succeed 

in a field currently dominated by men.

Governments should also consider making scholarship funding available to women to 

complete non-degree ICT training programmes for career changes or advancement. 

Even when such programmes are free or subsidized, women who have already 

entered the workforce may not be able to afford the time in lost wages to complete 

a training course. Funding should cover the cost of tuition as well as living expenses, 

supplies and transport. In addition, tertiary institutions may consider instituting 
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gender admissions quotas, at least as a temporary measure to help address severe 

enrolment gaps in technology-related fields. While quotas are controversial, some 

organizations, including Think20 (T20), a think tank group associated with the G20, 

have suggested they may be useful for education programmes in order to ‘strengthen 

women’s participation in decision-making and leadership’ within the STEM and ICT 

sectors.126

Incentives are important to facilitate the transition from education and training to 

the labour market, since women are more likely than men to drop out of technology-

related fields after completing tertiary education.127 This is likely due to myriad 

factors, including a professional culture of exclusion and discrimination in many 

technology industries; the expectation of long hours and a lack of policies in place 

to ensure an appropriate work–life balance; gendered language in job postings that 

discourage women from applying; and biased recruiting processes that favour male 

candidates over equally or more qualified women. While all of these issues must be 

addressed, there is evidence that efforts to help women bridge education and work 

can help. Secondary schools, colleges, universities, and technical and vocational 

education and training (TVET) programmes should partner with employers in the 

technology sector to create more opportunities for women to enter ICT firms, and to 

ensure that female students are informed about these opportunities and encouraged 

to apply. As with scholarships, internships, fellowships and other work placement 

programmes should avoid using language that emphasizes women’s outsider status.

Quotas and hiring targets have also been suggested as effective strategies for 

technology companies to ensure more gender-balanced staff, management and 

boards.128 Companies such as Accenture, Intel, Nokia and Twitter, among others, have 

publicly pledged to increase the proportion of women in their workforce, including 

in leadership positions.129 In 2015, Intel committed US$300 million to increase the 

representation of women in the company, and in late 2018 announced that it had hit 

an internal target by increasing the female ratio of technical employees from 20 per 

cent to 24 per cent, illustrating the challenge of reconciling years of gender inequality 

in the technology sector.130 A handful of governments have also mandated femae 

representation on corporate boards, including India, Malaysia, several European 

countries, and the State of California in the USA.131 While not all of these policies have 

been effective, and in many places private sector hiring practices may be considered 

outside the scope of state intervention, governments can still lead the way by 

committing to increase the number of women working in ICT-related positions within 

the public sector, and by tracking and publishing their progress. Such behaviours set 

a positive example for gender equality and transparency, and may help encourage 

private sector employers to do the same.

Incentives are important to facilitate  
the transition from education and  

training to the labour market,  
since women are more likely than men  
to drop out of technology-related fields 

after completing tertiary education.
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#03 
EMBED ICT 
IN FORMAL  
EDUCATION

One of the most notable gender trends in digital skills education in the 

formal sector is the sharp decline in girls’ interest that starts around the 

lower secondary levels and becomes more pronounced as education levels 

increase.132 This break appears to correspond with the transition to subject selection 

that often occurs in secondary school. In other words, once girls are given the choice 

of whether to study technology-related subjects, they tend to opt out en masse.  

The fact that this choice is usually presented to girls in adolescence likely compounds 

the issue, as peer pressure and cultural expectations about gender roles may begin 

to play an outsize role in girls’ family and social lives at this time. Research in North 

America, for instance, found that girls who do not have friends in their computing 

classes in secondary school are one third less likely to study computing in college.133

One solution to this issue is to make technology classes mandatory at the secondary 

education level, to avoid the ‘secondary school trap’ that causes many girls to lose 

their interest in digital skills. A growing number of countries are making computer 

science a core subject and instituting graduation requirements that necessitate at 

least some ICT subjects. Many European countries have already implemented policies 

that integrate computer science into the curriculum at all levels of compulsory 

education, while others have plans to do so.134 In the UK, for example, computer 

science classes are mandatory for students ages 5 to 16,135 while Finland has 

integrated ICT skills across the curriculum at all levels.136 The Republic of South 

Korea has also instituted mandatory software courses from primary school through 

secondary school.137 In Japan, computer programming will be a required subject in 

primary school starting in 2020, followed by implementation in secondary school by 

2022.138 These country initiatives show that classes to cultivate advanced digital skills 

are shifting from optional to compulsory, and this holds a strong potential to help 

retain the interest of girls at moments when it is most likely to drop off, largely due to 

gender socialization.

While making digital skills classes mandatory at the secondary level is recommended, 

it is also important to remember that many girls (and boys) leave school before this 

point. In Ethiopia, for example, ICT classes are required in secondary school, but 

half of all students drop out of school between the ages of 13 and 14, and girls are 

more likely than boys to end their schooling early due to community norms and to 

support the completion of domestic chores.139 In many contexts, the onset of puberty 

for girls corresponds with social restrictions on education. The lack of sanitation 

facilities and menstrual hygiene support, for instance, can cause girls to miss school 

Finally, it is vital that governments set targets for putting more women into policy-

making positions, especially within ministries of education and ICT, to help ensure 

representation at the policy level. Women must be involved in designing the policies 

aimed at increasing gender equality in digital skills. High-level female leadership in 

this area has the potential to influence the entire digital ecosystem and should be 

viewed as a critical goal in the effort to close the gender gap.
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or, in some cases, drop out altogether.140 In these situations, limiting ICT exposure to 

secondary school reinforces the gendering of technology, because ICT is introduced 

at a time when girls are less likely to be enrolled in formal education. To break this 

pattern of inequality, technology should also be incorporated at early grade levels, 

to take advantage of higher primary school enrolment rates and help girls as well as 

boys develop baseline skills that provide foundations for future skills development, 

whether in or outside of schools. Programming experience for girls as early as 

the first grade, for instance, has been shown to have a significant influence on 

technology self-efficacy and motivation.141 There is even an argument to be made for 

introducing digital skills at the pre-primary level, as new research indicates that girls 

acquire gendered notions of intelligence and aptitudes as early as six years of age, 

and these beliefs extend into adulthood.142 Girls who have frequent early exposure to 

technology are more likely to have a positive self-image of their ICT abilities as they 

age, which in turn increases the likelihood that they will choose to pursue technology-

oriented studies and careers. Early exposure also functions to normalize female use 

of technology. Girls who are encouraged and taught to use digital devices early in life 

are more likely to insist on continued use of these empowering technologies.

Mandatory courses may also be beneficial at the tertiary level, as some research 

has indicated that women in higher education are open to changing their current 

field of study to computing in light of the growing job opportunities available in this 

sector.143 Tertiary education institutions, from universities to TVET centres, should 

consider technology immersion classes for all incoming students, not just those in ICT 

fields. Harvey Mudd College in the USA, for example, has boosted the percentage of 

computer science majors who are women from 10 per cent to 55 per cent in about  

10 years, in part by redesigning its introductory computing course – a requirement for 

all first-year students – to comprise three different tracks, including one for students 

with no prior programming experience.144

Colleges and universities should also examine the structure of their computing 

programmes to ensure that women are not shut out by competition and 

overselectiveness. In the USA, for example, a recent surge in demand for computer 

science courses has created an extremely competitive environment that threatens 

to narrow pathways for women and minority students, who tend to have less 

experience than white and Asian male students.145 Some universities have responded 

to the high demand for advanced ICT studies by requiring incoming students to gain 

admission to computer science and other ICT majors prior to enrolling, which further 

disadvantages women, who are often less likely to have taken advanced computing 

courses in secondary school.146 Rather than excluding those without prior experience, 

universities could help level the field by providing introductory computing courses 

and offering flexible pathways to ICT majors.

Policy and programmes should aim 
to incorporate ICT skills, computer 

science and computational thinking 
into the curriculum for all subjects 

and at all education levels.
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Overall, policy and programmes should aim to incorporate ICT skills, computer science 

and computational thinking into the curriculum for all subjects and at all education 

levels. In the Finnish national curriculum, for example, ICT skills are among the 

‘transversal competences’ that are taught, studied and assessed as part of every 

subject.147 Such an integrated approach helps reinforce digital skills by giving students 

repeated exposure in different contexts and allowing them to apply their knowledge 

across different disciplines. This practice of technology integration across disciplines 

may be among the most forward-looking, because technology is quickly changing  

the practice of disciplinary study. Isolating digital skills to a single standalone subject is 

increasingly challenging and limiting, as it fails to account for the pervasive influence 

of technology in all fields.

#04 
SUPPORT  
ENGAGING  
EXPERIENCES Girls and women should have varied exposure to digital technologies, 

including opportunities to develop digital skills in informal contexts as well as 

formal ones. After-school clubs, extracurricular activities and camps focused on ICT 

can help encourage girls’ digital learning in a fun, relaxed environment.148 A programme 

in Tanzania offers an instructive example. The Dar es Salaam-based NGO Apps and 

Girls establishes after-school coding clubs and organizes events such as workshops, 

exhibitions, hackathons, boot camps and competitions, as well as mentorship and 

internship opportunities, outside the standard academic calendar.149 UN Women 

and the Mozilla Foundation applied a similar approach globally with Mozilla Clubs, an 

informal network that trains women and girls in digital literacy skills in both formal 

and informal settings.150 In the Dominican Republic, the Research Center for Feminist 

Action (CIPAF) won a Gender Equality and Mainstreaming in Technology (GEM-TECH) 

Award from the ITU for its STEM clubs for girls (E-Chicas and Supermáticas), which 

include training in coding as well as leadership skills.151 The success of the clubs 

has led the Ministry of Education to fund its expansion to primary and secondary 

schools throughout the country. In the USA, the Girls Who Code programme aims 

to build a pipeline for young women to work in computing through after-school 

clubs and summer immersion programmes that include project-based learning as 

well as networking and mentorship opportunities.152 What these programmes share 

is a commitment to ‘reposition’ coding and other advanced digital skills as inviting 

to women as well as men, and to sustain early female interest with networks that 

transcend formal education alone.

Digital learning should be enjoyable, whether at home, at school or at a community 

centre. One way to ensure this is through digital games. Research from Europe and 

North America has found people who appreciate and play video games are more likely 

to develop an interest in ICT, and the gender divide in video gaming mirrors and likely 

contributes to broader digital gender divides.153 In one study from the USA, girls who 

had early exposure to computer games were four times more likely to pursue a career 

in computer coding.154 Yet the social stigma against video games may prevent parents 

and teachers from seeing them as educationally beneficial, while stereotypes both 
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within and outside the family may deter girls from playing them. A study in Spain, for 

example, found that fathers regularly played video games with their sons but not with 

their daughters, while mothers never played video games with any of their children,155 

reinforcing the idea that certain digital activities are only for men and boys.

Schools and community organizations can help overcome these barriers by 

encouraging teachers to incorporate computer games into their classroom activities; 

making age-appropriate games accessible and attractive to girls both in and outside 

of school (for instance, at libraries or after-school centres); and advising parents 

to support age-appropriate computer and video games as educational and leisure 

activities, and play them with their daughters as well as their sons. The Block by 

Block initiative in the Socialist Republic of Viet Nam, for instance, uses the popular 

video game Minecraft as a tool for engaging adolescent girls in participatory 

urban planning.156 Conceived as a partnership between Plan International and UN 

Habitat, the programme creates models of participants’ actual communities in 

Minecraft. Girls then use them to address safety issues they have identified in their 

communities, particularly those affecting female residents, such as unlit streets on 

their routes home from school. The programme’s first implementation, in the Kim 

Chung community in Hanoi, prompted commitments from the local government 

to implement some of the girls’ suggestions. As this programme illustrates, digital 

games can be incorporated into interventions to help girls engage with actual issues 

affecting their communities, while at the same enabling them to develop and enhance 

their digital skills.

 Image 18:

Girls in Viet Nam 
participating 

in an initiative 
to strengthen 

female interest in 
technology
Source: Block by Block 
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#05 
EMPHASIZE  
MEANINGFUL USE  
AND TANGIBLE  
BENEFITS

In the formal education sector, project-based learning – a strategy that 

is beneficial for all learners – may be especially useful for engaging female 

students with technology because of its focus on applying knowledge in realistic 

contexts.157 Emphasizing real-life applications for digital skills, and incorporating 

hands-on experiments and field trips into the curricula, may influence more girls to 

pursue or stick with ICT studies, particularly during the transition from primary to 

secondary school.

Project-based approaches to learning  
can help sustain women’s motivation  

in ICT studies and increase the likelihood  
of their entering the technology industry 

after graduation.

In higher education, project-based learning can also help facilitate the transition from 

education to employment by allowing students to practise skills used by professionals 

in the digital sector in realistic scenarios. Experts have noted a mismatch between 

labour market needs and the digital skills being taught in higher education,158 

indicating that curriculum revisions are needed to ensure that programmes equip 

students with the competencies they need to be competitive on the job market. 

Tertiary institutions including TVET programmes should partner with employers 

in the technology sector to identify the specific digital competencies needed for 

various positions and develop learning experiences that mimic those students 

might encounter in the workplace.159 Such project-based approaches to learning can 

help sustain women’s motivation in ICT studies and increase the likelihood of their 

entering the technology industry after graduation.

Outside the formal education sector, tying digital skills to actual issues affecting 

women and their communities can be an effective strategy for teaching those skills, 

particularly for adult women. Promising work at the community level has combined 

digital skills training with other training and services, particularly those that help 

women generate income. In Indonesia, for example, NGOs help adult women learn 

how to use mobile phones as part of entrepreneurship seminars. The women begin 

by using a single-purpose mobile application with immediate utility – such as an app 

that provides design ideas for traditional crafts – and then gradually experiment with 

other applications and more general-use digital tools.160 The SheTrades initiative, 

implemented from 2016 to 2018 in Indonesia and Kenya, focuses on increasing 

the competitiveness of women entrepreneurs through capacity building, including 

training in digital marketing, social media and e-commerce. While the project is 

too recent to enable analysis of long-term impact, initial results indicate positive 
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outcomes in terms of sales and connections with international buyers.161 The project 

also found that conducting trainings online helped minimize the cost of capacity 

building activities. Teaching women to use e-commerce services has been shown to 

promote the productivity and competitiveness of women entrepreneurs ‘by linking 

producers and traders directly to markets at national, regional and even global levels, 

allowing them to restructure their economic activities and bypass intermediaries and 

the male-dominated and exploitative market structure’.162

Other programmes have found that connecting technology adoption to health 

information can be an effective strategy for motivating women to improve their 

digital skills. For example, the Prospera Digital programme in Mexico incentivizes 

learning digital skills by providing women with access to information on how to have 

a healthy pregnancy via a two-way messaging system for mobile phones.163 For 

adult learners in particular, benefits have to be evident and immediate in order to 

encourage the development – and more importantly maintenance – of digital skills. 

The programmes described above are unique in the way they embed digital skills 

training in efforts to fulfil urgent needs, and yield tangible benefits in the form of 

profitability, improved efficiency and superior health.

There is a need for digital learning  
content that goes beyond ‘pink content’  

to provide women with essential information 
and skills to help improve their lives.

Beyond specific interventions, more digital content must be developed that appeals 

to women and girls. Many women cite a lack of relevant content – particularly content 

in local languages – as a reason for not making more extensive use of internet-

connected technology.164 Online content often fails to cater to women or take their 

needs and interests into account,165 and women may be more selective about the 

time they spend on the internet due to their ‘time poverty’ and the extra burden of 

unpaid domestic work.166 There is a particular need for digital learning content that 

goes beyond ‘pink content’ to provide women with essential information and skills 

to help improve their lives.167 While relevance is highly contextual, a study conducted 

across 10 countries in Africa, Asia and Latin America identified two key types of 

digital content that are particularly critical to women’s rights and opportunities: 

information on sexual and reproductive health, and digital financial services.168 

Educational content developers might consider these topics as initial areas of focus 

when creating digital resources for women and girls. 

Women must be involved in the development and management of digital content 

in order to ensure it addresses their particular needs and is free from gender 

bias.169 The Association for Progressive Communications (APC) has called for digital 

platforms owned and operated by women in the global South to ensure that content 

is meaningful to women in developing country contexts.170 Content should also 

be tested with focus groups or the planned beneficiaries of an intervention. The 

Kilkari mobile health education programme in India, for example, went through four 

rounds of testing with rural mothers before content was found to be effective.171 
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Design with all the users, focusing on 
their needs and context

Focus on users’ digital skills and competences

Constantly monitor, measure and improve

Ensure the clarity and relevance of content 
for low-skilled and low-literate users

for low-skilled and low-literate users

Provide initial and 
ongoing training 

and support

Use appropriate media and tailor user interface

 Image 19:

Guidelines for 
Digital Inclusion 

Source: UNESCO

Adjustments to content based on user testing included simplifying audio messages 

to include just one key piece of information per message, and restating information 

in different ways within the same message to help with comprehension and recall. 

This programme shows the value of involving women in the process of content 

development and refinement, and highlights the factors that need to be considered 

when designing content for women and girls with low literacy levels and low digital 

skills. Detailed advice on creating content for such populations that is simple, 

clear and trustworthy can be found in the UNESCO-Pearson Guidelines on Digital 

Inclusion.172 Taken holistically, these guidelines can be used as a resource for 

designing, implementing and evaluating interventions aimed at helping people 

develop digital skills despite low levels of literacy and little familiarity with ICTs. 

#06 
ENCOURAGE 
COLLABORATIVE 
AND PEER 
LEARNING

Students’ learning experiences are crucial for the development of self-

efficacy beliefs.173 While pedagogical strategies such as collaboration and peer 

learning are beneficial for all learners, they have been found to be particularly 

effective at engaging women and girls with ICT. In a study of collaborative learning 

with mobile technology in Israel, secondary school girls were found to spend more 

time with digital learning materials on a mobile device in a group-learning setting 

than when using the device individually.174 Girls also had higher levels of perceived 

peer-influenced learning when working with mobile technology in a group than boys. 

In other words, not only did girls engage more with digital technology when working 

collaboratively than when working alone, but they were also more likely than boys to 

feel they had learnt from their fellow students. These results may be linked to girls’ 

strong collaborative problem-solving skills: In the 2015 PISA (the OECD’s Programme 

for International Student Assessment), girls significantly outperformed boys in every 

country that participated in the collaborative problem-solving assessment.175 Girls 

were also significantly more likely than boys to agree with statements that indicated a 



46

POLICY 
PAPER
   

Collaborative and peer learning has also been shown to have benefits in some 

circumstances for women outside the formal education sector. The Internet Saathi 

initiative in India is a good example. Launched in 2015 by Google and Tata Trusts, 

the programme aims to facilitate rural women’s engagement with the internet by 

teaching them basic digital skills and providing them with a mobile device, whether 

a tablet or smartphone.176 What makes the programme unique is that it uses only 

local women as trainers, an attribute that has contributed to its success. Women 

trained as saathis (Hindi for ‘friend’) are equipped with the skills and tools (including 

training, mobile devices and a bicycle for transport) to help other women in nearby 

communities access and use the internet in meaningful ways.177 This model makes 

the initiative extremely sustainable and scalable. According to estimates from Google, 

as of August 2018 the programme had benefited 17 million women in 1.7 million 

villages across 17 states in India, with plans to reach 3 million villages in 2019.178 

In addition to using the internet to access valuable information about topics such 

as maternal health and agricultural techniques, many participants have gone on to 

form women’s collectives and start their own businesses or find new ways to earn 

money.179 At the end of 2017, the programme expanded to specifically include a 

digital-based livelihoods programme called the Foundation for Rural Entrepreneurship 

Development (FREND), which aims to help 1 million saathis establish online 

businesses to generate digital-based income by 2022.180 This programme 

demonstrates the potential of peer learning to magnify the benefits of digital skills 

training for women and girls, and have a lasting and far-reaching impact on their 

communities.

positive attitude towards collaboration and teamwork. In light of these data, teaching 

training and professional development should emphasize collaborative learning as a 

strategy for engaging girls with technology, and boosting and maintaining their  

self-confidence in developing digital skills. In addition, digital learning content and 

online learning platforms, which often focus on individual learners, should review 

and adapt materials and software to include more collaborative functions that might 

better engage women and girls, and help them develop ICT skills.

 Image 20:

Women 
participating  

in the Internet 
Saathi programme  

in West Bengal
Source: Internet Saathi
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#07
CREATE SAFE SPACES 
AND MEET WOMEN  
WHERE THEY  
ARE For adult women, informal learning may be the only pathway available 

to them for developing digital skills. Interventions targeted at adult 

women should take into account cultural norms as well as women’s domestic 

responsibilities. For instance, internet cafes and other ICT access hubs are often male-

dominated spaces that are off-limits to women, or located far from women’s homes 

or in unsafe areas. Public access points that are female-friendly, such as specially-

designed libraries, parks and community centres, are particularly important in these 

contexts.181 Governments might consider designating women-only spaces for internet 

access in these locations to further accommodate women’s needs. In some contexts, 

digital training programmes, classes that are mixed-gender or offered late at night 

may be considered inappropriate or make women feel uncomfortable. Even in cultures 

where mixed-gender education is common and accepted, researchers have found that 

women tend to ask more questions and discuss problems and concerns more readily 

in secure, moderated, women-only environments.182 Depending on the cultural context, 

governments should consider partnering with schools and community centres to offer 

all-female digital skills courses, led by female instructors or moderators. Schedules 

should be designed to accommodate the target group; for instance, classes aimed 

at stay-at-home mothers should be offered during school hours and welcome young 

children or provide childcare. Ideário Hub, a technology start-up in Mozambique, 

accomplishes this by offering free, three-month digital literacy courses for low-income 

women in Maputo, the country’s capital.183 Many of the participants are young mothers 

who attend the classes after dropping their children at school and may bring their 

infants with them to the training centre. Interventions must acknowledge women’s 

domestic responsibilities and make an effort to ‘meet women where they are’. Often 

programmes that aim for inclusivity fall short of this goal because of logistical issues 

such as class schedules that essentially function to exclude women.

 Image 21:

A young mother 
participating in 

a digital literacy 
course offered 

by Ideario Hub in 
Mozambique

Source: Mercedes Sayagues/ 

Inter Press Service
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All-female ICT classes, taught by women, may be also considered at the secondary 

and tertiary education levels within the formal education sector. While the global 

trend is moving away from sex-segregated  education, it may be helpful in some 

scenarios when teaching digital skills, as a way to boost girls’ engagement and self-

confidence and to create a safe space for discussing issues that disproportionately 

affect them, such as non-consensual pornography and gender-based online violence. 

This sort of intervention may be needed for digital skills classes in the short term to 

narrow the widening digital gender divide.

Online and mobile learning can help women who already have basic digital skills 

and internet access to develop more advanced ICT skills in a convenient and secure 

setting. Because of its flexibility and potential for potential for ‘anywhere, anytime 

learning’, mobile learning already meets many of the requirements for interventions 

aimed at accommodating women’s ‘time poverty’. However, the online arena does not 

dispel concerns about safety or sharing sensitive issues with men. The impersonal, 

public nature of MOOCs and other online learning platforms may be uncomfortable 

for some women, particularly if interaction with male students is required. The 

EQUALS Research Group has suggested that many online spaces, like physical spaces, 

are ‘equally dominated by men and present some of the same challenges women face 

in traditional pathways’ (EQUALS, 2018). Universities and other organizations offering 

online learning may consider implementing the same interventions as brick-and-

mortar institutions: women-only ICT courses or sections, taught and moderated by 

women and operated in digitally secure environments that ensure privacy.

#08 
EXAMINE  
EXCLUSIONARY 
PRACTICES AND 
LANGUAGE Representations of education, research and work in the digital sector, 

including the language used to describe courses, majors, scholarships, 

careers and job postings, make a difference in women’s and girls’ perceptions 

about whether they belong in the digital space. As pointed out in the theoretical 

framework for the Hypatia Project, an EU-based initiative to promote gender-inclusive 

STEM education, if fields such as computing are represented in a way that offers 

women limited, stereotypical roles, those women are as likely to feel alienated as they 

would be by a stereotypical male-dominated representation.184 Education systems 

should take a hard look at their curricula and procedures to identify and remove 

gender bias and stereotypes. For example, as part of its effort to enrol more women 

in its computer science programme, professors at Harvey Mudd College in the USA 

examined course materials and removed references to common tech stereotypes that 

might make women feel less welcome in class.185 

The language used to describe course and programme offerings is particularly 

important. A study of university course descriptions for entrepreneurship 

programmes identified an overwhelming tendency towards ‘masculine’ phrasing 

that emphasized competition, difficulty and the potential for failure – for instance, 

describing the field as a ‘contact sport’ and ‘not for the meek and mild’; emphasizing 
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the importance of ‘risk-seeking behaviour’ and ‘very hard work’; and warning students 

that ‘if you cannot commit the time . . . this class is not for you’.186 Phrasing coded by 

the researchers as feminine included references to collaboration, collegiality, ethics, 

trust, relationships and social impact – for instance, describing the field as ‘inherently 

social [and] collaborative’; characterizing course activities as ‘sharing and building 

trust with your classmates’; and highlighting work towards ‘sustainable economic, 

social and institutional change’. Descriptions were less masculine for introductory and 

overview courses and increasingly so for courses aimed at developing and applying 

skills. Similar linguistic patterns can be found in the course descriptions for university 

computing programmes, and it is likely that such language has an exclusionary 

effect on women.187 Institutions trying to attract more women to ICT-related studies, 

whether at the secondary or tertiary levels or in non-formal education, should 

consider the power of language when writing and revising course and programme 

descriptions, with an eye towards more gender-neutral and inclusive phrasing. Harvey 

Mudd College, for instance, which has successfully increased the number of female 

computer science graduates, rebranded its Introduction to Computer Science course 

to a more gender-neutral (and arguably more descriptive and accurate) title: Creative 

Problem Solving in Science and Engineering Using Computational Approaches.188

 Image 22:

Creating  
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Language also matters in the professional realm. Gendered language in job postings 

and course descriptions that emphasizes competitiveness and assertiveness over 

teamwork and relationships may discourage women from applying.189 A study of job 

advertisements in the UK identified the top male-gendered words as ‘lead’, ‘analyse’, 

‘competitive’, ‘active’, and ‘confident’, whereas the top female-gendered words were 

‘support’, ‘responsible’, ‘understanding’, ‘dependable’, and ‘commitment’.190 The US 

National Center for Women and Information Technology (NCWIT) has developed 
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several resources for reducing unconscious bias in job advertisements, as has the 

TEQtogether (Technology Equality Together) initiative. Their recommendations 

include avoiding gendered words and phrases (possibly using an online ‘gender 

decoder’ tool that scans for gender-coded words),191 avoiding superlatives and 

extreme modifiers, using gender-neutral pronouns (‘you’ or ‘they’ as opposed to 

‘he’), limiting the number of requirements that are most important for the job, and 

emphasizing the organization’s commitment to diversity, flexibility and quality of 

life.192 On a related note, recent research from Stanford University found that tech 

industry recruitment sessions that highlight competitiveness, include overt gender 

stereotypes and ‘geek’ culture references, and fail to include any female employees 

– or worse, feature men giving presentations while women hand out refreshments or 

swag – tend to discourage women from applying.193 Work-based trainings aimed at 

increasing gender sensitivity and reducing discrimination and harassment can be a 

good venue for sharing information on best practices for eliminating gender bias in 

recruitment and hiring practices.

Education systems and training programmes can also help debunk the myth that 

success in technology-related fields depends on innate ‘genius’ and a knack for 

entrepreneurship. These stereotypes, perpetuated by the success and celebrity of 

Silicon Valley business leaders such as Mark Zuckerberg, Elon Musk and Jeff Bezos, 

and especially rampant in the field of frontier technology, tend to favour men and 

turn women away from the industry. A 2015 study found that academic fields that 

place a high value on ‘brilliance’ or innate intellectual giftedness – including computer 

science, engineering and physics, as well as humanities disciplines like philosophy 

– tend to have the lowest numbers of female PhD candidates, due to the cultural 

stereotype that genius is a male trait.194 School-based professional development for 

teachers and university professors, community outreach events for parents, and 

work-based trainings for colleagues and managers can all help overturn gender-

biased beliefs about what is required to be successful in the ICT sector.

#09
RECRUIT AND TRAIN 
GENDER-SENSITIVE 
TEACHERS

Students cannot effectively learn digital skills from teachers who lack 

digital skills themselves. While gender-disaggregated data are scarce on the 

effect of teacher quality on students’ ICT skills, some research suggests that 

unskilled teachers may disproportionately affect girls’ learning in technology-related 

subjects.195 ICT training for all teachers is therefore an essential component to any 

intervention addressing the digital gender divide. When the UK changed its national 

curriculum in 2014 to incorporate compulsory computer science classes, for example, 

one of the main challenges it faced was ensuring a sufficient number of teachers 

with the skills and confidence to successfully pilot the new subject.196 Digital skills 

should be incorporated into national teacher standards and the curriculum of teacher 

training programmes for pre-service and in-service teachers of all subjects and 

levels, to ensure that teachers not only have these skills themselves but know how 
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to effectively incorporate them into their teaching practice and materials in order to 

support students in developing proficiency. UNESCO’s ICT Competency Framework 

for Teachers, Version 3, published in 2018, contains guidance for incorporating 

ICT skills into teacher training and professional development, and is widely used in 

countries.197 Regional and national networks, such as the UK’s Network of Teaching 

Excellence in Computer Science, can also be established to give technology educators 

access to support, coaching and mentorship from their colleagues.198

Recruiting and training more female ICT teachers may be particularly beneficial to 

girls. In North America, for example, girls’ interest in computing has been found 

to be significantly higher when the subject is taught by a female teacher, whereas 

boys’ interest is unaffected by the teacher’s gender.199 Female teachers’ self-

efficacy, or confidence in their knowledge of the subject and their ability to teach 

it, has been linked to girls’ achievement in STEM subjects but not to boys’,200 again 

suggesting that same-gender teachers may be more important to girls’ development 

of digital skills than boys’. In some contexts, systems therefore need to invest in 

recruiting and training more female teachers in technology-related subjects across 

all education levels, and in upskilling existing female ICT teachers.201 This can be 

incentivized in a number of ways. For instance, grants, reduced tuition fees and loan 

forgiveness programmes for women planning to teach a technology-related subject 

can encourage more women to enrol in teacher training programmes. Schools and 

districts can offer free in-service training and professional development for female 

teachers to enhance their ICT skills, perhaps tied to pay increases or bonuses for 

women who complete a credentialing process to enable them to teach computing and 

related subjects. 

Teachers’ attitudes and beliefs are also important, as stereotypes and gendered 

notions of intelligence and aptitude have a profound effect on children’s sense of 

self-efficacy and confidence. In a Greek study, for example, middle school students 

who reported high teacher expectations relating to ICT learning also held more 

positive views of their ICT skills.202 Beliefs that aptitudes and abilities are innate 

may be more discouraging for girls than boys: Research has found that teachers’ 

perceptions of sex-based ability can have a negative impact on girls’ pursuit of 

technology-related studies.203 While toxic at all education levels, such views may be 

particularly damaging in the primary and lower secondary grades, when girls are 

forming their self-image about intelligence, aptitude and potential. A Swedish study, 

for example, demonstrated that students’ career aspirations are largely formed by 

age 13 and are progressively more difficult to change after this point.204 
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